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FIG. 169-LOOKING UP THE MIAMI RIVER AT HAMILTON. JUNE 10, 1920. 
The view is from near the west end of the Columbia bridge, which is seen in the foreground at the right. Next up­

stream comes the trestle recently completed by Price Bros., which is now carrying the dump car trains across the river 
between the "dump" on the South Avenue spoil bank and the big dragline excavating the improved river channel on the 
west side just below High-Main street bridge, the trains being loaded with the material from the excavation. Across the 
river, opposite the trestle, the finished slope of the levee appears. This levee is now completed as far upstream as High­
Main street bridge, (the second beyond the trestle). The draghne, which bas just finished this work, together with the 
excavation of the east half of the channel, is just beginning to work down stream along the west bank, excavating the 
west half of the channel, and finishing up the west levee below the bridge. 

FIG. 170-LOOKING NORTHERLY ACROSS THE GERMANTOWN DAM. JUNE 7, 1920. 
The slope seen is the downstream slope. The levee at its top is now at elevation 800, only 30 feet from the top of 

the dam. The top of the upstream slope is at elevation 795. The final elevation of the dam may be estimated as being 
at the top of the cut-off trench seen climbing the further hillslope between the two levees. Between the levees is the 
core pool. The small house at the top of the slope is a telephone box for the use of the pipe line gang in communicating 
with the pumpman. The bridge crossing the pool carries the pipe line for use in pumping for the downstream beach 
and levee. The small dragline excavator at the left is building the upstream levee as described in the Bulletin for Feb­
ruary, 1920, using material brought by the dredge pipe line to the upstream beach. The two towers are for the support 
of the pressure cells which record the earth pressure in the interior of the dam core, furnishing an estimate of its 
stability. 
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Lockington Dam Embankment Above 1913 Flood 
Level 

Attention is called to the picture on page 15, show­
ing the present condition of the work at Lockington. 
The entire embankment seen in the foreground, the 
east section, extending to the concrete outlet walls, 
has been deposited by hydraulic fill this seaso~. 
Both east and west of the walls, the embankment ts 
up to a level above that which would be reached, in 
the present open condition of the outlet structure, 
by a flood equal to that of 1913. Practically all 
danger of injury to the work from flood during con­
struction is thus past. 

It will be remembered that the borrow pit at 
Lockington is being excavated by hydraulic moni­
tor, and sluiced down the hillslope to a sump, 
whence it is pumped to the dam. Careful study has 
been made o[ the special conditions at Lockington 
in this pit, and the efficiency of the work greatly 
promoted thereby. Thus the water in the sluice 
ditches is made to do its bit in the way of excava­
tion, on its way down the slope, thus saving a con­
siderable yardage which otherwise the monitor 
would have to do. Low pressure water, fed in at 
the head of the sluicing ditch, aids this action. At 
low levels in the pit, below possibility of sluicing 
directly, the material is excavated by dragline ex­
cavator, and dumped at a higher level whence in its 
loose condition it can be sluiced without a monitor 
to the sump. An article will be published in an 
early number of the Bulletin describing these ex­
pedients in detail. 

The time lost in pumping at Lockington has been 
reduced to a very small fraction. During April, 
May and June, only 228 pump hours, or 7.8 per cent 
were lost out of a possible total of 2903. This in­
cludes the time lost from all causes, including high 
water and power interruption, except one week 
when all work was stopped to repair Plum Creek 
Aqueduct. During the last seven weeks the yard­
age pumped to the dam has averaged 3062 per day, 
or about 78,000 per month. The regular operating 
crew consists of 14 men on each of the two shifts. 
This includes four men each shift attending the 
discharge pipes on the dam embankment, but does 
not include the monitor movers. 

Hydraulic Fill Cores 
The recent paper o[ 1\Ir. Allen Hazen, published 

in Vol. XLVI, No. 4, o( the Proceedings of the 
American Society of Civil Engineers, calls attention 
once more to this subject. The upshot of his dis­
cussion is that all core materials finer than 0.0- mil­
limeter should be wasted, and that the core, built of 
the coarser material remaining, should be made as 
narrow as possible. At San Pablo, the core pool 
was narrowed until it became "hardly more than a 
muddy creek remaining in the middle of the dam." 
Such a proposal, if adopted, would be a radical de­
parture from practice which is the result of many 
years of successful dam building by this method. 
It would also involve a great increase in expense 
due to the finer core materials wasted. The one 
case of failure which can be brought against the hy-
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draulic fi ll method when carried out under proper 
stlpervision, was due to a design involving the op­
posite extreme-an exceedingly wide core, of ma­
terials a large percentage of which were of extreme 
fineness. (Sixty per cent under 0.005 millimeter as 
against twenty per cent in the Conservancy d~ms) . 
Considering carefully the record of hydr.aullc fill 
dam building, it was believed by the engmeers of 
the District that a mean between the two extremes 
mentioned would represent safe, conservative, prac­
tice. i\ core width equal to the height of the dam 
above the core pool was therefore adopted, and is 
being carried out. with a grading of core materials 
which seldom requires waste. The actual solidifica­
tion observed in the Conservancy cores bears out 
the practice adopted. 

Gerard H. Matthes Goes to Tennessee R iver 
Investigation 

The Bulletin announces with regret the resigna­
tion of Gerard H. ·Matthes from the engineering 
staff of the District, to take immediate charge of 
the preliminary surveys connected with the Tennes­
see River Inve!\tigation recently authorized by 
Congress, and now beginning under the auspices of 
the U. S. Army Engineering Corps. 1\lr. Matthes 
came to the District in 1915, as one of the staff of 
engineers engaged to carry out the prel iminary 
studies necessary to fhe undertaking. He has thus 
been in Dayton five years. Oi this period one year 
was spent in Hydraulic Studies; one in charge of the 
engineering end of the property appraisal; one as 
Office Engineer; and two in special work, in prepar­
ing for publication the early studies made by the 
District's engineering staff, and as an engineering 
expert testifying in the various law suits brought 
against the District, chieAy in matters of property 
appraisal. 

The job to which he goes is perhaps more signi­
ficant in certain features than any other now in 
progress. lt is the first time that there has ever 
been undertaken in this country a complete and 
comprehen~i ve survey of a river, involving all of its 
hydraulic resources-water supply, water power, 
flood protection and navigation. The entire possi­
bilities of the Tennessee River, presen t and future, 
are to be studied, to the end that all of its resources 
may be correl:l.ted and conserved. Twenty-two dam­
sites are now listed for investigation, representing 
water powers from 5,000 to 70,000 horse power, and 
totalling a million horse power. It is proposed to 
build the dams to elevations twenty feet or more 
above those which would be selected for power pur­
poses alone, the excess storage, w hich on the upper 
levels of a reservoir are very great, being held in re­
serve for floor protection. This, which is not pos­
sible in the Miami Valley watershed, with its h ig h 
percentage of valuable agricultural lands, its long 
season of low water flow, and its yearly rainfall of 
only 36 inches. is entirely feasible in the h ighlands 
of the upper Tennessee and its tributaries, where 
in the mountains the rainfall runs to 60 inches per 
year-nearly double the 1\Iiami Valley figure,-and 
is from -1-5 to 55 inches at lower elevations, and 
where the country is rough and w ild. 

1\Ir. Matthes has had twenty-one years' experi­
ence as a hydraulic engineer, divided almost equally 
between work in irrigation. water power and Rood 

preven tion, and is thus specially fitted for his new 
task. He will be Senior Assistant Engineer under 
1\Iajor Harold C. Fiske, Engineer Corps U. S. A., 
who has the ePti re work in charge. The Bullet in 
wishes and expects for Mr. ·1r atthes' continued suc­
cess in his new and important task. The editor is 
under unusual obligations to him for help many 
times extended and views his departure with es­
pt'cial regret. 

E . W. Lane Goes to China 
1\Ir. E. \V. Lane, Assistant Engineer with the Dis­

trict, will leave San Francisco on the steamship 
"China," on August 21, bound for Shanghai, where 
he wi ll make his headquarters for the present, as the 
representative of the 1\Iorgan Engineering Co., in 
matters pertaining to reclamation, water power and 
flood control. The immediate matter demanding 
his attention is the reclamation project at Nantung­
chow, which is in charge of 1Ir. Chang Chien. 

l\Ir. Lane is a graduate of Purdue and of Cornell 
University, and has been with the Morgan Engi­
neering Co. and the Miami Conservancy District 
since 1912, excepting fo r a period of 18 months when 
he was an officer in the U. S. Aviation Corps during 
the war. He has special ized in hydraulic engineer­
ing, conductin g several investigations in that 
branch in a manner to mark him out as a man of 
unusual original ity and force . He is thus specially 
fitted for the task which he now assumes. His 
many friends in the District will wish him every 
success in his new work. His job is an unusually 
responsible one, yet they regard it as but the begin­
ning of his career. 

Englewood Again Breaks Record 
The record of material pumped into the dam at 

Englewood was again broken on July 15, when dur­
ing a single shift of 10 hours, 611 cars were deliv­
ered on the embankment of the dam. This makes 
4,888 cubic yards. The preceding record, made on 
May 28, was 4,600 cubic yards. Cross dam No. 2, 
enclosing the river sect ion of t he hydraulic fill, on 
the west bank, is up to elevation 814, or 60 per cent 
complete. The total yardage in the Englewood dam 
to date is 1,441,000, making the earth fill 41.2 per 
cent complete. Hydraulic fill is now being deposited 
in the river section . 

Grouting Under Bridge Piers at Hamilton 
The grouting of the gravel under the piers of the 

B. & 0. stone arch bridge at Hamilton, referred to in 
the article on the Fordson tail race conduits in the 
last issue of the Bulletin, was carried out on J uly 15, 
16 and 17. The grout was introduced through 2-
inrh gas pipe cast in the walls of the tail race con­
duits at 12-foot intervals and extending into the 
gravel,-16 pipes in al l. A Ransome grouting ma­
chine was used. forcing this grout under pneumatic 
pressure through a hose connected with the gas 
pipes, under a pressure of 45 pounds. The grout 
was of one part cement and two parts water by vol­
ume. The gas pipes were first cleaned by inserting 
a smaller pipe. Pipe No. 2 took two sacks of cement, 
No. 9 took one sack and No. 15 took six sacks. None 
of the other pipes took more than enough to fi ll the 
pipe itself. No. 15, which took six sacks, had a small 

<Continutd on pagt IO.l 
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Sluicing Directly Into the Dam Core at Huffman 
Material from Hillside Borrow Pit Containing Excess of Clay Corrects the D eficien cy in Clay of Valley Bottom Pit. 

Hillside Mater ial Deposited in Dam at Half the Cost of Dragline Excavation and Sluicing from H og Box. 

In the Bulletin for February, 1920, there was a 
dicussion of the hydraulic fill method of dam build­
ing, showing the relation of the core of the dam, 
which makes it water-tight, to the retaining em­
bankments of sand and gravel which enclose the 
core on each side to hold it in place and give the dam 
stability. Th<:' ratio of the core thickness to the 
thickness of the retaining embankments, as there ex­
plained, is important. J f the core is too narrow, 
there is danger that the core material, being thin 
mud "hen first deposited, and consolidating slowly, 
will be bridged across by protruding tongues of sand 
and gravel sli(ling in from the retaining embank­
ments, thus reducing the imperviousness of the dam. 
If the core is too thick, there is danger (see the 
article referred to), of its bursting through the em­
bankments, nece:.sitating expensive work of recon­
st ruction. Both these possibilities are avoided by 
properly proportioning the relati,•e thickness of the 
core and retaining shoulders. In the Conservancy 
dams the rule adopted as a safe mean is to make 
the core thickness at any point in the dam equal to 
the di ... tance from that point to the dam crest. This 
makes the core at thet hase not more than one-fifth 
of the dam thickness. With proper materials, such 
as arc available for the Conservancy dams, and with 
this limit of core thickness, a hvdraulic fill dam can 
be made as safe as any other tyj)e. 

The "borrow pits," therefore, from which the ma­
terials are obtained to build the dams, ough t to con­
tain a ratio of fine materials, forming the core, to 

sand and gravel, forming the shoulders, to fit the 
above ratio. Otherwise an excess, either of fine or 
coarse, must be thrown away after being excavated, 
involving an addition to the expense of the work. 
If a borrow pit lacks either fine or coarse, the lack 
must if possible be supplied by opening another pit 
containing a proper proportion to correct the diffi­
culty . 

• \t the Conservancy dams, preliminary explora­
tions were made, by means of borings and test pits, 
to determine the grading of the materials, and the 
best locations for the borrow pits to be opened. In 
most instances a favorable grading was obtainable. 
At 1 J utrman, however, the preliminary explorations 
showed that on the \'alley bottom just above the 
damsite, the most economical location from other 
considerations, there might be a lack of "fines," and 
the grading of the material deposited in the dam, 
when this borrow pit was opened and construction 
was begun, bore out the probability. The gra\·el 
retaining embankments rose at a normal rate, but 
the core did not. The core pool, kept at normal 
width, deposited so little silt along its sides, which 
are formed by the sand and gra\·el retaining embank­
ment~, that it was 11nable to keep itsel£ water-tight. 
The water seeped away through the embankments 
at the rate of about 6,000 gallons per minute, requir­
ing almost the entire capacit} of a 15" dredge pump 
simply to counteract the leakage and keep the pool 
level at the proper point. This was of course a cer­
tain symptom, indicating the lack of sufficient fine 

F I G. 171-LOOKING NORT H ACROSS HUFFMAN DAM F ROM H U F F MAN H I LL. MARCH 25, 1920. 

T he view is in the opposite direct ion from that o f Fig. 168, and from the other side of the valley. The borrow pi\ 
in the foreground of that picture is on the hills lope across the dam in this. Mad River, seen fl owing beyond the outlet 
structure walls, (in the foreground,) in a diversion channel dug for it, now fl ows between the walls ; and the hydraulic 
fill is being deposited in the diversion channel. The valley bottom borrow oit shows as a narr ow s trip of white over 
the trees at the right, material for the dam being dug there and transported to the sump and pump house on the further 
edge of the dam embankment, which shows as a broad flat strip of white with a gray center, (the pool). 
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material in the borrow pit to build up a proper width 
of core. 

Several methods of remedying the difficulty were 
proposed. One was to dig to a less depth in the 
borrow pit. The upper layer of the valley floor ma­
terial, only a few feet thick, contains a much larger 
percentage of clay than the layers below. By ad­
justing the depth of digging, the material could be 
given the required proportions. But this shallower 
digging would require to be extended over a wider 
area to obtain the same amount of material, and this 
would require more construction track building, and 
would also increase the average distance the ma­
terial must be hauled. Both items would increase 
the cost. 

An alternative plan considered was to set a steam 
shovel to excavating in a clay bed along the edge of 
the valley, at the foot of the hills, and mix this clay 
in the hog box in proper proportions with the ma­
terials from the vall<.'y bottom pit. This would have 
required the purchase of additional large equipment, 
thus again increasing cost. 

The third proposal was to "sluice" the additional 
fin e material. necessary to a proper "mix," down 
from the hill side at one end or the other of the dam. 
At the south end the preliminary borings and test 
pits had showed bt~ a few feet, and sometimes but 
a few inches, of the necessary fine clay and earth. 
At the north end, however, the tests showed a top 
layer of from two to eight feet of yellow clay, with 
some sand and gra,•el; and below this a layer of 
from four to twelve feet of hard blue clay; making 
from six to sixteen feet of the fine materials desired. 

See Fig. 173 first, which 
is a cross section of the 
layout on the line "XX." 
"A" is the pipe flume 
line ; "B", high pressure 
pump house; "C", high 
pressure pipe line; "D", 
entrance to pipe flume; 
"E", upper limit of bor­
row pit, May 1; "F", UP­
per limit of borrow pit, 
June 1; "G", upper limit 
of borrow pit, J uly 1; 
"H", 3~ per cent grade 
line up the hill and limit 
of the borrow pit; "K", 
construction tracks· "M" 
supply ditch conn~cting 
with Mad River; "N", 
road; "S", sump; "T", 
first location of monitor; 
"U", second location of 
monitor. 

Two ten-inch centrifu-

C Ctnlirtutd IJtltw) 

SCALE OF FEET 
100 0 100 ax> 

The general scheme as proposed was to wash down 
this material with a powerful water jet, or "moni­
tor," and run it down the hillside by gravity in a 
ditch or "ground sluice" into a cistern or "sump" at 
the foot of the slope, when it could be pumped by a 
dredge pump up to the dam embankment. The only 
additional equipment necessary in this case would 
be the monitor and a pair of high pressure centrif­
ugal pumps, with the electric motors to drive them. 
Much of the material would be quite tough to tear 
down with a monitor, but even so, the cost would 
be probably less than the excavation of the material 
in the main borrow pit (by dragline excavator) , and 
would certainly be no greater. The monitor pumps 
would be placed at the foot of the north hill and fed 
by a ditch connecting with Mad River. 

Further study of the topography showed that it 
was possible to improve this scheme by carrying 
the mixed earth and water from the upper part of 
the hillside borrow pit directly to the top of the 
dam embankment by gravi ty by means of a "flume," 
thus saving the cost of pumping this por tion of the 
material-about half the total available-from the 
sump at the valley bottom to the top of the dam. 
This modification was thereiore adopted. 

Such a method of carrying the "hydraulicked" 
material from the borrow pit to the dam top was in 
fact the original one used in the development of this 
process of dam construction in the early days of 
California placer mining. The flume was usually an 
open topped square box or trough of plank, laid on 
top of a trestle, the latter being built on a slope of 
from three to six feet in a hundred, and leading from 

ACC.NO .J905 

FIG. 172-HILLSIDE BORROW PIT LAYOUT AT HUFFMAN DAM 

gal pumps at "B" take water from the sump "S" and pump it at about 310 pounds pressure through the pipe line " C" to 
the hydraulic monitor on the hillside at "U". The monitor jet washes the hillside material down about a 3~ per cent 
grade ditch in the borrow pit, ("E", "F", and " G" being the uphill limit of the pit at different dates,) to the mouth of 
the 15" pipe flume at " D". The flume crosses over the Erie tracks on a 3~ per cent grade trestle, (see Figs. 173 and 168.) 
Once across the tracks the trestle steepens its grade to 8 per cent in order to reach the level of the dam top with shorter 
length and thus save expense. From the end of the trestle the dredge pipe is carried along the dam top in the usual 
way, discharging its material on the beach of the core pool. (See Bulletin for February, 1920, pages 105-110.) The pipe 
flume branches so as to carry the material down both beaches of the pool, discharging alternately on each. The line 
"H", which climbs the hill from "D" on a 3~ per cent grade, marks the easterly limit at which it is possible to sluice 
the material to "D". Farther east, the borrow pit ditches would lie on flatter slopes and would fail to give the water the 
necessary velocity to carry the m aterial. 
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FIG. 173-PROFILE OF HILLSIDE BORROW PIT 
LAYOUT 

Shows a section through dam and hillside along line 
"XX" in Fig. 172. "GG" marks the original ground surface· 
"AB" the limits of the borrow pit; "B" the entrance to th~ 
pipe flume; "BC" the 3~ per cent grade of trestle and 
flume; "CD" the 8 per cent grade of the same; "DE" the 
level length of dredge pipe line along the top of the dam 
embankment. "M" is the level of the water in the core 
pool; "F" the cross dam next the Erie track to retain the 
P?Ol on the dam top; "H" the Erie railway; "K" the Valley 
Ptke. 

a ditch or "ground sluice" in the borrow pit, up on 
the hill side, to the top of the dam embankment in 
the valley below. (See also Fig. 168). The slope of 
the flume is kept as uniform as possible, and suffi­
ciently steep to give the water a velocity which will 
roll the coarsest material (which might be stones 
weighing hundreds .pf pounds), down the flume to 
the dam embankment. The finer the material to be 
carried, the flatter can be the slope, slower water 
velocities being sufficient for these finer materials. 
Evidently also, the flatter the slope, the farther the 
material ~\·ill be carried, with a given drop from the 
borrow ptt to the dam. This last principle was ap­
plied at Iluffman, as will be seen. 

There being plenty of 15-inch steel dredge pipe 
on hand at }J uffman, this was substituted for the 
wooden ~o~ flume, ~vith se\·eral advantages. One is 
a less fnct10nal reststance to flow than with a box 
~ume of the same section. A more important one 
ts that no trestle need be built to support it, since it 
can be laid followit!g the inequalities of th e ground, 
the head of water 111 the pipe on the hilltop dri\•ing 
the water through the level pipe below. At Huff­
man. a short trestle was in fact built (see Fig. 172), 
but tt was only to carry the pipe line O\'er the Erie 
Railway line, high enough to clear traffic th e track 
running along the foot of the hill betwee'n the bor­
row pit and the dam embankment. 

The monitor has been 
elevated to exhibit the 
power of the stream. For 
excavating earth, its 
proper function, the jet is 
directed into the pit face 
at short range, from a 
foot to thirty or forty 
feet, so that the solid 
concentrated cylinder of 
water can develop its full 
boring power to break up 
the strata. (See Figs. 168 
and 175.) The range of 
the jet in the picture is 
about 300 feet. 

The pipe flume has the additional advantage at 
Huffman. as compared with an open box flume, in 
the flexibility with which it can be adapted to carry 
both coarse and fine materials to maximum dis­
tances. The Huffman hillside borrow pit contains 
considerable coarse material. To give the water 
sufficient velocity to carry this, the trestle across the 
Erie tracks has to be given a 30 per cent grade, and 
the distance out on the dam to which the material 
can be carried is of course marked by the point 
where this 30 per cent grade strikes the dam top. 
\\'ith an open box flume, this would be the limit to 
which any material could be carried, coarse or fine, 
\\ ithout building a second flume. \\'ith the pipe 
flume, however, a thousand feet of pipe has been 
run out along the level dam top from the foot of the 
trestle, carrying the fine materials this additional 
distance, under the driving power given by the head 
of water in the pipe on the trestle slope. With 
coarse materials this head is all used up just to keep 
the material moving down the 30 per cent grade, 
leaving no head available for further work.* The 
maximum gradient used with the finer materials 
has been as low as l li per cent, these materials be­
ing about 80 per cent clay and the rest sand and 
gravel. The coarser materials contain about 75 per 
cent sand and gravel (up to stones about 12 inches 
in diameter), the remainder being clay. To carry 
the fine materials aR far as they arc carried by the 
pipe flume, a second box flume and trestle would 
ha,·e been required, built from end to end on a 1~ 
per cent grade. Such a flume, if built, would not 
carry the coarse materials, hut if fed with them 
would dam up and choke. On the other hand, the 
same pipe flume carries both coarse and fine, being 
t·xtended length by length for the fine, down the 
length of the beach slope, just as in the usual opera­
tion for hydraulic fill. At Huffman, with fine ma­
terials occurring in one part of the borrow pit, and 
coarse in another, this flexibility of the pipe flume 
")':.tem has a great advantage. 

~[ention has been made of the tough blue clay of 
which mt~ch of the borrow pit is composed. It was 
known that this clay, inter-laminated with shale in 
places, would be hard to break down with a hy-

•Tht- total head producing the ilow is of course the ver­
tical distance between the two ends of the pipe flume; and 
the "hy~raulic gradient" is this head didded hy the hori­
zontal dtstance between the ~ame two points. 

FIG. 174-THE HYDRAULIC MONITOR AT HUFFMAN, JUNE 14, 1920. 
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FIG. 175-THE MAN BEHI ND THE GUN. 
The picture shows Mr. George L. Albert, hydraulic engineer for the District in the special work of hydraulic fill, 

demonstrating the operation of the new hydraulic monitor in the hillside borrow pit at Huffman. (The regular opera­
tor, inadvertently beheaded by the photographer, is seen standing near.) Mr. Albert grew up with hydraulic fill in 
California, in the days when it was first applied to dam building, his father having been a mining engineer before him. 
He has remained "with the game" practically all his lifetime, and has accumulated a fund of experience which has 
been invaluable to the District in the hydraulic fill work at the dams. 

draulic monitor, especially if th e jet were small o r 
if its velocity were low. lt is usua l to bring water 
to the borrow pit in c-onsiderable quantity at low 
head, to assist the water from the monitor in wash­
ing the material down the g round sluice after it is 
broken by the jet. . \ t J I uffman, to increase the 
power of the monitor, it was decided to make th e 
size and nlocity of the jet sutliciC'n t to yield a ll the 
water nece~sal'\· to s luice the material after excava­
tion. '1 he desi'gn oi mon itor adopted was described 
in the P.u lletin for :\pril, page 136. (See also Fig. 
168). [ts length onr a ll is 15 feet. and it can shoot 
a jet 5 inches in diameter with a "muzzle ,·elocity" 
of about 140 feet per second, de!i,·ering 3.800 gal­
lons of water per second, the pressure w ithin the 
nozzle heing about 135 pounds per square inch. The 
water i<> supplied by t\\·o ten-inch cent ri fugal pumps, 
each driven by a 200 horsepower motor. The two 
pumps are connected "in series," or "tandem," su 
that the outlet of one discharges d irectly into the 
suction pipe of the second. \Yith this powerful 
equipment it has been possible. in spite of the hard­
ness of the clay and shale strata, to break the ma­
terial down withou t blasting. The location of the 
pumps at the foot of the hill slope. near the upstream 
toe of the dam, is ~h0\\'11 in the plan in F ig. 172. 

A notable feature of the slu ici ng layout described 
is the small force of men necessary to run it. One 
pumpman, one m oni to r m a n, one man at the pipe 
Aume inl et to keep it clear, and two men at the dis­
charge end on the dam , constitute the gang; five in 

a ll. ,\t intervals, when it is necessary to move the 
g iant to a ne"· location. some additioi1al help is re­
quired. Another feature is th e simplicity of the lay­
out, and th e conseq uent freedom from liability to 
shutdown for repairs. The efficiency of the plant is 
proved bv the records of runs day after day without 
such delays. 

The ne~,. plant began operating about the first of 
:'lfav. and the results of the llrst three months' work 
hav'e been very satisfactory. The seepage from the 
core pool has been stopped, as was proved when a 
42-hour sh utdown over the Fourth of July vacation 
lo\\'erecl the pool l!'vc>l only about two inches, w here­
a<> before the installation of the new layout a thirteen 
hour shutdo"·n '"ould lower it 1.9 'reet. The in­
creased fine materia l sl uiced into the core has bui lt 
it up to its normal height, where it is being kept 
at proper e levation in relation to the sand and g ravel 
beaches. 

.\nother satisfactory result has been the reduc­
tion in cost. Ln spi te of the toughness of t he bor­
row pit material referred to, the cost of excavating 
and qJuicing it to the dam has been only about 48 
per cen t of t he cost of placing materials in the dam 
by the other methods in use. This result would 
alone have justified the cost of install ing the layo ut, 
and if the hillside contained s ufficient material it 
would pay to enlarge th e eq uipment, and use it for 
bui ld ing the en tire dam. The lack of sufficient hill­
s ide material, however, compels the continued re­
course t o the ,·a lley bottom borrow pit as he retofo re. 
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The capacity of the new layout is sufficient to sluice 
all the available hillside material into the dam be­
fore it is completed, using at the same time the val­
ley bottom borrow pit material as originally planned. 

The work at II uffman is in charge of C. C. Cham-

bcrs, Di ,·is ion Engineer, J. S. Gena, Office Engi­
neer, and \ "erne Clawson, uperintendent of Con­
struction. The hydraulic fi ll work at all the dams 
is under the special superintendence of George L. 
.\! bert, .I fydrau lic Engineer for the Dis trict. 

June Progress on the Work 
GERMANTOWN 

The pumping for the month of J unc brings the total 
embanl..ment at the end of the month to 607,000 cubic 
yards, which is 77 per cent of th.- total. The upstream 
face of the dam has reached elevation 795 and the down­
stream slope is up to (•levation 800, the dam crest being 
at 830. 

The dragline has been excavating material continuously 
througho ut the mo nth, hut has been forced to mo,·e ahead 
frequently o n account of striking rock bottom, which lies 
a short distance below valley bottom. 

The placing of the riprar>. which is being laid up in 
mortar on the ca~t bank of the inlet channel, and the fac­
ing of the dam '' 1th dry riprap. arc both continuing daily 
and good headway is b<'ing made. Surface dressing is be­
ing placed on the downstream slope of the dam whenever 
weather permits and the teams are a\ ailable. 

The <'xcavation on the spillway has been carried on 
r o Ptinn<>usly and at 1 he present time about 5,000 cubic 
yards remain to be moved. A small concreting plant is 
now being erected for concreting the spillway and spillway 
bridge, and if cement can be secured it is the plan to start 
placing concrete not latu than August I. 

The cxca,·ation for the part of Road No. I , extending 
fro m the south end of the dam to the intersection with 
the state road. and also tftat part leading from the south 
end of the dam to camp, ha,·e been completed. The gravel 
surfacing will probably be placed during the coming 
mnnths. A small gang is now building a guard rail fence 
on the portion of Road :\o. I on which the excavation has 
been completed. 

Satisfactory progress is being made hy ]. C. McCann on 
Road Xo. 2, Feature ~o. 6. This \\Ork was started June 
3 and is being ru~hed to completion as fast as possible. 

Arthur L. Pauls, Division Engineer. 
July 16, 1920. 

ENGLEWOOD 
The hydraulic fill has been continued in the ri\·er clos­

ure section during the month and at the present time the 
upstream and downstream le\·ees are at elevation 812.5, 
that of the lowest berm of the dam. During the month 
of June 148,000 cubic yards of materia l were pumped. On 
July I, 1.4~1.000 cubic ~·arrls of embankment had been 
placed. This makes 41.2 per cent of the dam completed. 
On July 15 the previous record of 510 cars of material 
pumped during one shift was broken. 611 cars were 
pumped during the day ~hift o n that date. 

Cross dam .!\o. 2. on the west side of the o ld river heel. 
is at elevation 81~ ancl is 60 per nnt compk·tcd. The ex­
cavation for the temporary spillway has been finished and 
the concrete weir, located in the spillway at the down­
stream toe of the dam, is partially built. The object of this 
weir is to prevent wash of the soil at the spillway outlet 
when in usc. \\'ork has continued on the riprap and dry 
rubble :mYing at the inlet and outlet of the conduits. 

July 16, 1920. 
H. W. Horne r, Asst. Division Engineer. 

LOCKINGTON 
Since July i'> the hydraulic filling- has he en going on O\ tr 

both the.: cast and west parts of the dam . one pump unit 
dt•positing material continuously on each part. The edges 
of the till ha\c n•achcd at all places an elnation o i !116 
feet. more than suflicicnt to care for a fl ood equal to that 
of Ill J:;. There rem a ins to be placed in the dam :10a.ooo 
<'ubic yards. During the last se\·cn wet·ks the a\·crage run 
has bct•n 3.0fl:? cuhic yards per day, which is equivalent to 
ahout 7h.OOO per month. 

The stone surface dressing on the dam is being pushed 
in order that it may be finished at the same time as the fi ll. 
About twenty men are engaged on thi:. wo rk. 

Arranl{cmcnts are practically complete for resuming 
work on Road Xo. !l. 

July 20, 1920. 
Barton M. J ones, Division Engineer. 

TAYLORSVILLE 
The prOI{ress on the concrete outlet works to date this 

month is a little better than for the same date last monh. 
On Monday. July 19. a new record of 56 cubic yards for 
a single 10-hour s hift was made. Unless there are some 
\'Cry serious and unexpected delays we will also make new 
records for a week and for a month. About 14,000 cubic 
yards remain to be poured yet. which indicates that we 
can easily finish hy the latter part of October if we are not 
held up for ceme nt. 

The B. & 0. R. R. has moved to its new location, the 
old roadway has been stripped and the cut-off trench dug 
through, and the hydraulic fill is once more progressing 
on tht• valley floor section. extending from the cross dike 
next the ri\Cr to the hillside west of the old railway tracks. 
The materials arc being excavated by hydraulic monitor 
on the east river hank ncar the north end of the inlet chan­
nel of the outlet worh. in the new borrow pit. The ma­
terials from the excavation of the inlet channel. which 
work will he done by the Lidgerwood dragline, will be de­
li\•ered to the monitor in this pit, and be sluiced to the 
sump along with the pit materials. The inlet excavation 
only awaits the cutting away of the adjacent hillside by 
the monitor so that this dcli\·ery can begin. which will be 
within a few days. 

11 r. Crampton is making fair progress on Road No. 12. 

July 23, 1920. 0 . N . Floyd, Division Engineer, 

HUFFMAN 
The amount of balhst gravel delivered for the railroad 

work in the H u!Tman Basin ha~ approached the total re­
quin·mcnts, and it is expected that, about August I, the 
pumping of material into the dam will be resumed by both 
the day and night shifts. 

A ro lled clay b lanket is being placed under the upstream 
half of the dam when• it crosses the diversion channel, 
which carried the Row of the r iver during the construction 
of the concrete o utlet works. 

The cut-off trench cxca,·ated under the dam, a long its 
axis, has been completed from the end dam to the north 
concrete \\all of the outlet structure, and the embankment 
in this section of the dam is now being made. 

July 19, 1920. 
C. C. Chambers, Division Engineer. 

DAYTON 
Draglinc D-15 ha~ romp l..:ted the work of lowering the 

10-in. gas main below \\'ashin):(ton Street and is now 
progressing up stream with channel exca\·ation. D-16 has 
completed the channel excavation above Third Street and 
is preparing to move under the hridgc. D-19 is excavating 
a channel unde r Third Street bridge to permit the passage 
of D-lo on its scow. 0-8 is feeding gravel to the charging 
derrick at the gravel ~cr<'cnmg plant. 

South Robert Boulc.:\·arcl wall is 89 per cent completed, 
{,Q()Q cubic yard~ of concrNe having heen placed. Bank 
Street cre,t wall, on the right le \·ee between Third and 
Fifth Streds, is undt•r construction, hcing now about 25 
per cent completed Good progress i;, being made with 
the exca\·ation for Stillwatt•r Dri\·c wall, about 11,000 cubic 
yards ha,·ing been ~cmoyccl to date. The dri\·ing of steel 
'heet pilinp- i~ now un.tcr way. 

Concrete re\·c.:tmcnt is being placed just ahO\'e \'an 
CJe,•c park on the left bank of the }.[iami River. 

To date 17.000 cubic yards oi 'and and gra\·el ha\·c been 
issued from the gravel plant. 

Channel exca\•ation to date amounts to 851,500 cubic 
yards. Tht• pay quant ity in -.poil hanks and levee~ amounts 
to 572,100 cubic yards. Levee embankment alone amounts 
to 75,500 cubic vards. inclucling 60,000 cubic yards on Con­
tract Xo. ~1. The tntal yardage handled in accomplishing 
this work amounts to 1.497,600 cubic yards. None of the 
foregoing figures includl'S excess excavation for the launch· 
ing basin and srowin~r canals, which amounts to 9~,000 
cubic yards. 

July 19, 1920. 
C. A . Bock, Division Engineer. 
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HAMILTON 

Excavation and levee embankment on the eabt side of 
t he r iver south of Main street have been compkted by the 
electric dragline, D-16-18. This machine has moved across 
the river and is now loading cars on the west side, just 
south of the Main stred bridge. 

Dragline D-HI-17 has completed exca,ation and pile 
driving on pin !\o. :1. Black street !Jriclge, and is stack ing 
up graYel to ht' used in concreting. The pouring of the 
mass concrete in the cast abutment has been completed 
and forms are ready for the first run on pier !\o. :1. The 
piers are being bui lt in open excavation, i. e., without the 
usc of sheet piling. The bottom of pier No. 3 is 22 feet 
below water le,·el in the ri,·er. No difficulty was exper­
ienced in unwatcring this exc;l\·ation. A cableway has 
been purcha,ed for the bridge work and the erection of 
tht towl'rs is under way. 

The Marion draglinc D-16-20 has completed the con­
struction track work on the west side of the river and is 
at present excavating a sewer trench for the relocation of 
the sanitary sewer in ''A" street. This relocation is neces­
sary because of the existing sewer being within the lines 
of the proposed channel. 

Price Bros. have started driving piling for the revetment 
on the cast side of the channel north of the railroad bridge. 
The total number of revetment blocks manufactured to 
date is 60.000. 

ExcaYation is being continued on the Black & Clawson 
wall and concreting has been started on the south end of 
the wall. 

The grouting under the piers of the stone arch bridge 
over Old Ri,·cr has been completed. 

The total of Item 9. channel excavation, to July 1. was 
704.000 cubic yards. The total of Item :H, levee embank­
ment from channd excavation, was 160.400 cubic yards. 
During ] unc 25.000 cubic yards were placed in the levee. 

C. H . Eiffert, Division Engineer. 
July 20, 1920. 

TROY 

Clapp, \\'orstrom & Riley have excavated 92,000 cubic 
yards, pay material, fro~ the cut-ofT channel to d~1te. Of 
this amount 30,700 cub1c yards has been placed m levee 
embankment and the balance wasted, mostly a long the 
left bank of the ri,·er. The c: u t-oiT channel has been com­
p leted for a length of 3,800 feet. 

Since the first oi July the dragline excavator has been 
cutting into the old r iver levee and casting the material 
about half way to the new levee location, the material 
so handled to he placed in final position in the new levee 
rmhankmcnt on the second throw. 

The contract for excavating the main r iver channe l on 
the left or north s ide of the river, between the Baltimore 
& Ohio Railway br idge and the o ld timber dam above 
Adams Street, has been lrt to the C. & C. Haulage Co. 
The material from the excaYation will be used in building 
a heavy embankment of width sufficient for roadway and 
shallow house lots, and ten to twelve feet in height, along 
the left side of the river between 1farket and Adams 
Streets. The remainder will he wasted in spoil banks on 
each side of =-:orth Market Street from the new levee as 
far north as Staunton Pike. These spoil banks wi ll be 
raised to the street level aud be made avai lable for fine 
building lots. 

The C. & C. Haulage Co. has a lready delivered a part 
o f their equipment, con!'isting of a No. 18 Osgood steam 
shovel with a three-fourths cubic yard dipper, and three 
seven-ton Sterling trucks. This equipment is to be sup­
plemented by a similar shm·cl and four more trucks by 
August I. Excavation on this srction of the work started 
J uly 13. The haudling of material O\'Cr soft ground by 
t rucks is an innoYation on tl,is work. 

R. F . Griffin, Assistant E ngineer. 
July 15, 1920. 

LOWER RIVER WORK 

Mia misburg-Since June 15 the material for the levee 
between the Grocndykc spur track and the point where the 
levee strikes the high ground just south of the German­
town Pike has all been placed and about 40 per cent o f 
the finishing completed. The highway extending south­
erly from the twine factory has been brought u p to sub­
grade elevation, a fill of from e ig h t to eleven feet, and wi ll 
soon be graveled and opened to traffic. 

Franklin-The levee from 11iami Avenue westward to 
the g ravel p it has been completed, but will_ not be dresse_d 
and seeded till fall. Twelve thousand cub1c yards of th1s 
kvee was placed during the past month. Trestle constr uc­
tion south of Lake Avenue is about SO per cent complete. 
The contractor is now constructing the Lake Avenue ap­
proach, or road, extending over the levee. This will be 
completed in a few days and will be opened to traffic be­
fore Park Avenue is closed. 

Middletown-Cole Brothers have placed 11,000 cu bic 
yards in the levee between Fifth and Sixth Streets with 
the dragline and train outfit. 

F. G. Bla ckwell, Assistant Engineer. 
July 17, 1920. 

RAILWAY RELOCATION 

Big Four a nd Erie. The ballast on the Big Four has 
bt•en a ll di~tribnted with the exception of 4.000 feet at the 
Wl'St encl. where the new line joins the old railroad. The 
latter wi ll he raised to meet the new grade. The Big Four 
trallic wil l he diverted over the passing tracks while the 
track raising- on this piece is being done. The new line in 
general on the Big- Four will require about two weeks' 
dressing- and surfacing. Arrangements are being m~de 
with the expectation of diverting traffic to the new \me 
about the middle of August. 

The progress on the Erie is keeping pace with that on 
thr Big Four and will be completed shortly after the latter. 

The signal systems at Tate's Point and Fairfield are very 
nearly completed. The \Vestern Union telegraph line is 
also very nearly completed. 

The District has a force of men doing odd jobs such as 
ditching, track signal work, pipe culverts. etc. 

Baltimore & Ohio. The Baltimore & Ohio Railroad has 
been operat ing on the new line since July 7, 1920. The 
tearing up of the rails on the old line at Taylors~ille was 
«tarted on the 14th, making way for the Taylorsv11le dam. 
The rails on the old line were sold to the Baltimore & 
O hio Railroad and they are beginning preparations for the 
removal of same. As soon as the old rails arc removed at 
the l\'a r rows the District will complete the widening out 
of the embankment with about 6.000 cubic yards of earth. 

Ohio E lectric. The first lift on the Ohio Electric bal­
la~t ing is completed and the contractors arc distributing 
material for the second lift. The overhead line wires on 
th .. trolley system are now being erected, the settting of 
poll's being practically complete. 

Albert Larsen, Divis ion Engineer. 
July 24, 1920. • 

RIVE R AND WEATHER CONDITIONS 

The ri,·er and weather conditions in the Miami Valley 
were comparatively normal during the month of June. The 
rinrs were low during the entire month. The rainfall at 
the District's stat ions varied from 2.4:3 inches at Ingomar 
to 5.0:! inches at Germantow n, t h is w ide variation being due 
to a succession of local th nnderslwwers throughout the 
,·aiiE'y during the latter part of the month. At Dayton the 
ra infall amounted to :1.75 inches, or 0.21 inches less t han 
normal. 

Ohsenations taken by the United States \Veather Bu­
re<lll at Dayton show that the mean temperature for the 
month was 70.:! degrees. or 1.7 degrees less than normal ; 
that there we re 1:1 clear days, 9 partly cloudy days, 8 
clouclv days. and l 3 days on which t he precipitation 
amou;lled to or exceeded 0.01 of an inch; that the average 
wind vrlocity was 9.0 miles per hour, the prevailing direc­
tion being from the southwest: and that the maximum w ind 
velocity for five minutes was 40 m iles per hour from the 
north\\'l'St on the 2nd. 

I van E. Houk, District Forecaster. 
July 20, 1920. 

Grouting Under Bridge Piers at Hamilton 
<Continued from pnge 4.l 

stream oi water running out of it, indicat ing porous 
g-ra \'Cl. The grout forced this stream to find vent 
th rough pipe No. 14, ti ll the lat ter was capped. T he 
resul ts as a whole, which were expected, are satisfac­
tory as indicating a consol idated condition of the 
gravel under the piers. 
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Excavating Foundations by Dragline Excavator 
Open Excavation, Without Sheet Piling, at Black Street Bridge, H amilton, Effects Reduction in Cost . 

An interesting variation of the usual methods 
used in excavating foundations for bridge piers is 
presented by the work on Pier :illo. 3 for the Black 
Street Bridge at Hamilton, construction of which, as 
announced in the last Bulletin, has been undertaken 
recently by the forces of the District. The finished 
exca,·ation, with the piling driven, and the first sec­
tion of the forms ready, is shown in Fig. 176. The 
pier is to be 28 by 62 feet in dimensions, of con­
crete, capping ISO piles spaced 3 feet apart each 
way. The usual plan for building such a pier is to 
dri,·e a cofferdam of interlocking steel sheet piling 
around the pier site, bracing its walls against the 
external pressure, as the interior is excavated, by 
means of cross struts. The disad\'antages of this 
method are the expense of the sheet steel piling, the 
co~t of driving them, the necessity of using a clam­
shell, or similar bucket, of comparatively slow oper­
ation, in the actual work of excavation, and the in­
terference of the cross bracing with both the dig­
ging and the fina l pile driving for the pier founda­
tion. 

Previous experience in excavating for the fattnda­
tions of the wing walls which protect the abut­
ments of the l ligh-).fain Street bridge in Hamilton, 
where a dragline hao been substituted for a clam­
shell, had so demonstrated the superiority of the 
dragline in cases where the digging is tough or diffi­
cult, that the idea suggested itseH to use the drag­
line for the excavation of the Black Street bridge 
piers. The nature of the proposed plan is clearly 
shcmn in Fig. 176. :-.Jo sheet piling need be driven, 

the sid<'S of the exra,·ation being gi\'en the neces­
sary slope to stand, (in this case about 2 to 1). 
There would be no cross bracing to get in the way 
oi either the digging or the foundation pile dri,·ing. 
The excavation would be easy to get into or out of. 
("You could dri,·e a fiin·er into it," as one man ex­
pres~ed it). .\nd the cost of exca,·ation alone, in 
spite of the fact that about three to four times the 
quantity oi earth must be mo\'Cd, would be Jess than 
in exca' ating a sheet piling coft<'rdam with a clam­
shell. 

The rxperiment was tried and prO\ ed highly suc­
cef;s[ul. The cxca,·ator used was a Class 14 Bu­
C) rus, \\ ith !->ixty foot boom, and l,Y.! yard bucket. 
The total depth of the exca\'ation was about 26 
fed, or which the upper 10 feet was porous river 
gra\·el. belO\\ which catl'C 4 to 8 feet of clay, fol­
lowed by cemented gra\'el the rest of the way. This 
lower stratum not being a hard gravel, yet with 
sufficient clay to be imp<'r\'ious, rendered the exca­
vation easy. Thus the strata as a whole were ex­
c<'llently a·dapted to the d('sired end. The bottom 
of the t·xca\'ation being 22 to 23 feet below water 
level in the river. the clay and ctmented gravel ren­
dered all but a six to seven foot thickness of the top 
layer tight, so that there was comparati,·ely little 
set•pagc into the excaYation; and this little was 
plugged to a large degree hy seepage of silt into the 
porous layer, during a rise in the riYcr which made 
the waH•r mudch· about the time the work of exca­
\'ation "as complet('d. The digging was done by 
the dragline bucket under water, pumping during 

F IG. 1i6-0 PEN E XCAVATION F OR P IER NO. 3, BLACK ST REET BRIDGE, HAMILTON. JULY 21, 1920. 
(See the descriptive article on this page.) 
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this period being therefore unnecessary. In a week 
after the digging was completed, the silting up of 
the porous gravel had cut the water seepage into 
the excavation by one half. 

The Black Street bridge, it may be added, is to 
be a concrete structure, of seven arches, of 93 feet 
span each, center to cen ter of the piers, with a 28 
foot roadway and 6 foot sidewalks. The arches will 
be of the usual barrel type. The sidewalks and para-

pets will be partly cantilevered. The roadway will 
carry two street car tracks at the edges, with a drive­
way between wide enough to permit passing. At a 
later date, the roadway will probably be altered to a 
40 foot width, and the tracks carried at the center 
as usual, the sidewalks being then ent irely canti­
leve red to yield the extra width. Conduits arc pro­
vided to carry gas, electric and water mains. 

T hree-Hinged Arch Road Bridge at Huffman 
The reinforced concrete bridge, recently finished, 

carrying the relocated Springfield Pike across the 
new tracks of the Big Four and Eric Railways, just 
cast of the Huffman Dam, is characterized by some 
distinguishing features. The pike runs approxi­
mately parallel with the new tracks both cast and 
west of the crossing, and in order to reduce the 
curvature at the two approaches to a minimum, a 
pronounced skew was necessary, this being fixed at 
40 degrees from the normal. The bridge had also to 
be built high and wide enough to afford clearance 
for four railway tracks, although only two will be 
constructed at this time. This meant a span of 125 
or 130 feet. The materials of the rather hca\'y rock 
cut to be spanned arc limestone and shale intermixed 
with thin layers of clay• 

Under these conditions the type of bridge was 
determined only after much discussion. The bridge 
was being built by the Conservancy District for the 
two railways, and the latter, having the structure 
(excepting the road way) to maintain after its com­
pletion. were interested in tht> design. The Big 
Four Railway proposed a steel girder construction 
incased in concrete, a n•inforccd concrete Aoor be­
ing provided to carry the highway traffic. Thi.., 
bridge was to lw supported on hea,·y concrete piers 
and abutments. Such a design, ,,·hile gi,·ing a very 
satisfactory and pcrmant•nt bridge irom many stand­
points, w:J.s felt by the engineers of the District, on 

account of its great weight and the heayy thickness 
of concrete pro,·ided, to invoh·e a some\\·hat greater 
expenditure than would be necessary. They there­
fore proposed to make the s tructure a reinforced 
concrete arch, and to this the railroad company 
llnally agreed. 

The usual type of arch. whether in stone or con­
crete, is the so-callecl barrel type. It offers many 
advantages, and was first considered. \\'ith the 
heavy skew necessary, the construction of the con­
crete forms would be a comparati,·ely simple prob­
lem. :\Ioreo,·er. the abutments in the side of the 
railway cut to be spanned appeared to be of suffi­
ciently solid rock to form a satisfactory support for 
this type of stmcture. 

The alternative design considered was the three­
hinged arch, the :1dvantages of which are chieAy in 
connection with its i rcedom from temperature 
~tresses. A barrel arch is practically a monolith, 
with its ends, the abutments, maintained at a prac­
tically constant distance, summer or winter. The 
exposed parts, however, expand and contract appre­
ciably, lifting and depressing the crown, and intro­
dtt<:ing bending strcs"e" in the barrel which tend to 
nack its upper and lower surfaces. Such cracks in 
barrel arches may be not infrequently observed. 

In the three-hinged arch this difficulty is a\·oidcd 
by making the structure jointed instead of solid. 
The arch is completely cut in two transversely at 

FIG. 177-THREE-HIN GED ARCH SK EW B RIDGE AT HUFFMAN. JUNE 26, 1920. 
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The opening in the 
center was necessary to 
provide passage for op­
eration of a single track 
railway line. It was 
spanned by steel !-beams, 
as shown. The suspen­
sion cable of a slack line 
cableway can be seen 
above the timbering. 
This cableway was used 
to handle the false work 
bents, the spanning !­
beams, and the stringers, 
as well as the concrete 
and the reinforcing steel 
for the concrete. 

FIG. 178-FALSEWORK FOR HUFFMAN THREE-HINGED ARCH BRIDGE. OCT. 22, 1919. 

each abutment, and at the top of the rise, and 
a ring and pin joint is introduced at each of 
the cuts. The arch as thus made consists of two en­
tirely separate pieces, each piece being hinged at 
each end. \\' hen in hot weather such an arch ex­
pands, the crown is free to rise, each half swinging 
slightly upward on its abutment hinge, while the 
crown hinge by turning slightly prevents the forma­
tion of the bending stresses above referred to. 

Besides this advantage, the three-hinged arch is 
somewhat easier of design owing to the simpler cal­
culation of the stresses in the parts. On the other 
hand, the introduction of three hinges somewhat 
detracts from the rigidity of the structure laterally, 
and makes it important to provide lateral stiffness 
in other ways. On the whole, the advantages of the 
hinge design were believed by the Conservancy en­
gineers to be sufficient to merit its adoption . 

lt should be added that, practically, the three 
hinged arch design provides two arch ribs side by 
side, instead of one arch, these two ribs being cross­
braced to each other, and the bridge floor supported 
between them. 

The llutrman bridge is the second of this design 
to be built by the District. The first, which is at 
Taylorsville, spanning the Baltimore and Ohio re­
location, is not a skew bridge. It was described in 
the .Bulletin for October, 1919, and illustrated at 
Fig. 28 of that article. See also Fig. 181 in this issue. 

The span of the Huffman arch between end hinges 
is 126 feet, and the rise to the crown is 21 feet, the 
ratio of rise to span being therefore one to six. The 
arch ribs have steel reinforcement (round bars), 
but no structural steel shapes (channels, angles, 
etc.), were employed except for connections. The 
hinges are of cast steel, and the pins of bronze, 2~ 
inches in diameter by 28 inches in length, the entire 
thrust of the arch being carried by each pair of pins. 

The roadway is carried by the arches at an ele­
vation a few feet below the crown hinge, being hung 
from the ribs near the crown and supported on col­
umns the remainder of the span. The bridge is 
therefore of the type usually designated as a "semi­
through arch." The roadway is 18 feet wide and is 
of the beam and slab type, three beams, one on each 
side and one along the center line, running the en­
tire length of the structure, with cross beams every 

ll feet. This arrangement divides the floor space 
into sqtiares of about ten feet, occupied by concrete 
slabs 9 inches thick. The beams are 45 inches deep. 
A liberal provision for expansion was made in the 
floor, complete transverse joints being introduced 
at an interval of 18 ft. in case of the central division, 
and of 33 feet in the others. The same joints were 
carried through the parapets, which are anchored 
firmlv to the floor. 

It is one of the disadvantage1:> of this type of arch 
that the concrete forms are more complicated than 
for a barrel arch, requiring thus greater labor in the 
construction. At Huffman also an addi tional diffi­
culty was introduced, due to the fact that a single 
track railroad had to be operated in the cut while 
the work was in progress, thus requiring an open­
ing to be left in the timber falsework sustain ing the 
forms. This opening was sf.>anned by heavy !­
beams as shown in F ig. 178. The 0 cubic yard Smith 
concrete mixer was at one end of the bridge, and 
the concrete was transported to the forms by a 
bucket hung from a traveller carriage running on a 
slackline cahle way erected over the falsework. 
This cable way had a span of about 250 feet. One 
end was anchored beyond the end of the structure. 
The other was carried over a 45-foot mast and down 
to one drum of a two-drum steam hoist engine. The 
carriage was operated by a single line run back up 
to the mast and down to the other drum of the en­
gine. It could be pulled back to the mast by the 
engine. Jn the other direction its own weight car­
ried it. It could be lowered at any point by slack­
ing away on the main cable. This rig picked up the 
framed false work bents and set them in place; also 
the longitudinal stringers and the steel !-beams 
spanning the opening for the railway track. It also 
handled the reinforcing steel and the steel hinge 
casting>;, as well as the concrete for the forms, the 
latter being carried in a one-yard bottom-dump 
bucket. 

The work suffered materially from delays in de­
livery of the materials, due to labor troubles of one 
kind or other at the mills, and consequently the 
greater part of the concrete had to be placed in De­
cember, 1919, and January, 1920. This made it 
necessary to take precautions against freezing. An 
extra upright boiler was used to heat the water for 

(COIIIimttd Oil page I6.) 



FIG. 179-THE DAYTON CITIZENS' RELIEF COMMISSION AT TAYLORSVILLE ON THE INSPECTION TRIP. 

Reference was made in the last Bulletin to the tour of inspection of the Dayton 
Citi2ens' Relief Commission on July 7, as guests of the officers of the District, during 
which they visited the Conservancy work at the Germantown, Englewood, Taylorsville 
and H uffman dams, and the nearly finished work of the railway relocations. The above 
picture was taken at Taylorsville during this tour, and is published as an interesting 
memento of the occasion. The people on the car, from left to right, are as follows: 
john A. M cGee, Fred H. Rike, A. M. Kittredge, john P. Breen, F. J. McCormick, 
-------, Dr. C. W. King, , E. E. Burkhart, T. P. Gaddis, 
Chief Engineer A. E. Morgan, T. A. Ferneding, Assistant Chief Engineer Chas. H. 
Paul, Ezra M. Kuhns, Division Engineer 0. N. Floyd, Henry M. Allen, Assistant Engi­
neer W. D. Kramer, Adam Schantz, Stanley M. Krohn (in front), B. & 0. Trainmaster 
T. j. Daly, Construction Manager C. H. Locher, Col. E. A. Deeds, judge Oren Britt 
Brown, Division Engineer Albert Larsen, Torrence Huffman, Mr. Blood, E. B. Weston, 
F. J. Ach. Edward Philipps, Edward Canby, j. Edward Sauer, J. F. Dodds, Fred Cappel, 
Assistant Division Engineer H. L. Freund. Standing beside the car, Superintendent 
H. M. Sherwood. 

Many of the above men were members of the general committee appointed to assist 

the Citi:zens' Relief Committee, at the meeting called by john H. Patterson on April 20, 
1913, to take up the matter of permanent flood prevention. It was this enlarged Flood 
Prevention Committee which raised the $2,000,000 flood prevention fund, the adminis­
tration of which was then entrusted to the Dayton Citi:zens' Relief Commission, the lat­
ter including most of the men who had been acting on the Flood Prevention Commit­
tee. On the creation of the Miami Conservancy District, the Commission turned over 
to the District practically all of its activities, except the return of the $2,000,000 fund. 
The expense of the flood prevention work being provided for by the Conservancy 
law in other ways, the larger part of the fund is being returned to the subscribers. The 
greater part of the money was refunded in the spring of 1918, but a small remnant 
remains. 

The tour of inspection was the carrying out of a plan, which the officers of the 
District have long had in mind, to invite the members of the Commission, whose work 
they took over, to see the progress which had been made on the project, after it had 
been advanced to a proper stage. The opening of the relocated Baltimore & Ohio R. R. 
on july 7 seemed to be an auspicious occasion for carrying out the plan, and the date 
for the event was selected accordingly. 
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FIG. 180-LOOKING NORTHWEST AT THE LOCKINGTON DAM, JULY 20, 1920. 

Special interest attaches to this picture, due to the fact that the elevation of the dam embankment, along the full 
length of both levees, is now up to a level above that which would be reached by a flood equal to that of 1913, in the 
present open condition of the outlet structure. This means that the danger of overtopping the dam during construction, 
to its possible injury, is now practically past. It also means that the valley below is given some measure of protection. 
Full protection will come when the concrete cross dam is built between the outlet structure walls, which work is expected 
to begin next spring. The earth fill will be up to full height before winter. 

The slopes of the dam embankment are being surfaced with the larger rock from the borrow pit and the beaches of 
the hydraulic fill. It is not expected to grass the embankment as was planned at an earlier stage. Thus the slopes seen 
present nearly their finished appearance. The dam appears deserted, but in reality hydraulic fill is in active progress 
both east and west of the outlet structure walls. The east core pool is just beyond the top of the foreground slope. The 
pipe line going to the west core pool can be seen climbing the trestle just to the right of the outlet walls. 

:FIG. 181-THE FIRST PASSENGER TRAIN ON THE NEW B. & 0. R. R. RELOCATION. JULY 7, 1920. 

This is the regular passenger leaving Dayton at 7:25 a.m. It was preceded by a freight train, a few minutes earlier, 
the latter being the first train other than a work train to travel over the new line. The overhead bridge will carry traffic 
on the highway which is to be built on the crest of the Taylorsville dam, crossing the valley. The embankments to right 
and left of the train are levees, enclosing the new railway line for about eleven hundred feet north of the bridge, the track 
level being 18 feet below the dam crest. The latter required to be notched to that depth to accommodate the railway 
gradient between the dam and Dayton, which could not exceed 0.2 per cent. Hence the levees, which are virtual exten­
sions of the dam embankment enclosing the railway and running north to higher ground. In case of extreme flood the 
opening between the north ends of the levees, permitting the exit of the tracks, will be closed temporarily with sand 
bqa. 



FIG. 182-0UTLET STRUCTURE AT TAYLO RS­
VILLE, JULY 7, 1920. 

This is shown here to indicate the relation of the west 
wall, Fig. 183, to the entire structure. The view is down­
stream. The floor is nearly completed, the edge of the 
level rock floor in the foreground marking its upstream 
limit. The locking of the left (east) wall into the rock 
ledge of the excavation shows clearly. T he opening be­
tween the walls at the bottom is 93 feet, 4 inches. The con­
crete cross dam to be built between the walls will be 
pierced at the base by four rectangular conduits, with 
arched tops, each 15 feet wide by 19 feet, 2 inches high. 
These conduits will take the entire flow of the Miami River, 
(which is just out of the picture to the right,) except during 
extreme floods, when the excess will run through a con­
crete spillway channel carried between the walls on top of 
the cross dam. The total width of the concrete outlet 
structure, including bo& walls and the cut-off walls pro­
jecting into the earth embankment, is about 215 feet. 

Three-Hinged Arch Road Bridge at Huffman 
(Conlmued from pagt IJ.) 

the concrete. The sand and g ravel were heated by 
being piled on old 15" dredge pipes, in which fires 
were kept burning. The top of the structure was 
kept covered with canvas, under which salamanders 
were placed until the concrete had set beyond all 
danger of damage by freezing. On account of the 
rather open character of the structure, the protec­
tion during the cold weather was rather difficult, 
but it has apparently been sufficient to secure satis­
factory results. 

The bridge was designed by Ross 1\L Riegel, De­
signing Engineer for the District, and was built un­
der the direction in the field of Leslie Wiley, Super­
intendent of Construction. 

Concreting Records Again Broken at Taylorsville 
The concreting record on the Conservancy work, 

established at Taylorsville on June 18, as announced 
in the last Bulletin, was again broken at the same 
dam on ·Monday, July 19, when in one ten hour shift 
568 cubic yards of concrete were poured. The June 
18 record was 522 cubic yards. The record for a 
week, made at Taylorsville the preceding month, 
was also broken, during the week ending on July 24, 
when a total of 2408 cubic yards were placed in the 
T aylorsvill e outlet. This is at the rate of 401 cubic 
yards per day, and includes the high day noted 
above, 568 cubic yards. This daily rate beats the 
largest single day at any other dam, which was 374 
cubic yards. The new single shift record of 568 
yards was poured in 437 batches of about 1.3 cubic 
yards per batch. The concrete is mixed in a 1-yard 
(so rated) Smith concrete mixer, transported to the 
forms in buckets on small cars, and hoisted into 
place by l wo stiff-leg derricks. 

FIG. 183-WEST WALL OF T AYLO RSVI LLE CO N­
DUI T OUTL ET, JULY 20, 1920. 

This is the right hand wall of Fig. 182, which shows the 
entire outlet. This wall at the base, (not including the cut­
off wall, seen projecting at the right,) is 4 inches short of 
50 feet in thickness. As seen, the wall is about 70 feet in 
height from the conduit floor, which is 7 feet thick, making 
a total height of the structure at the present stage of 77 
feet. The finished top will be ten feet higher. The thick­
ness at top will be 3 feet. The massive thickness at the 
base is to resist the heavy pressure of the earth fill of the 
dam, which will rest against the right hand face of the wall 
from bottom to top. The pressure of the saturated hydrau­
lic fill core during construction is very great, and acts on 
the wall to overturn it, as in any eartp retaining wall. This 
is not the case with the east wall, (the left hand wall in 
Fig. 182,) which being built against bed rock ledge, does not 
receive this force tending to overthrow it, and is made only 
10 feet thick in consequence. After the earth fill is com­
pleted, the space between the two retaining walls will be 
filled with a concrete cross dam pierced by four conduits. 
If this cross dam could be built before the earth fill, it 
would take most of the thrust of the fill, and the right 
(west) wall could be much reduced in thickness. To give 
a wide waterway in case of heavy flood during construc­
tion, however, and thus save backing up the water behind 
the dam during the work, possibly overflowing and ser­
iously injuring the unfinished structure, the building of the 
cross dam is postponed until the earth fill should be com­
pleted. The batter of the inside wall face is 1 in 3; of the 
top 30 feet of the outside face, 1 in 20; of the next 30 feet, 
1 in 4; of the remainder, 1 in 1 Yz. The shelf at the left side 
of the wall, about 18 feet above the floor, marks the top of 
the side wall of the west conduit. 
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GE RMANT OWN 
Blackberries 

'\ 1\g"l!St 

Thi~ i~ tiH tiiiiL "' ) car for herr) p1cking. Un the thuu­
,,uHI and ont· hills -urroundinf.{ tht• 1:.-rmautuwn ()am thrrt· 
.1re about two tholloia111l ano two hrin patches. •\nd Ill .di 
these hril'r patdtt·:-. at the prt•;,t'lll mometlt there arc black­
berries. \\ t' ach·iM' all oi the lll-adquarters force to spend 
;H least Cllll' ~aturday afternoon or Sunday picking them. 
The) .1rt' Wt•rth IU n·nh a quart on ;narkct, and tlwre an· 
wa~un load, \\aitin<! ior )OU, rtw c:owrci~e is n11ldly stim 
ula:in~ a nd lht• >'H rroundinc:-. an• h<'.nttiiul \\ c 'ay--<Hle 
cl<ty', btrr) J>itkin!!. If afttr ollt' cia) the ji~t;cr:-.-hlll ;l' .. k 
~lr. (',1\ is, .. ur chid accountaut, \\ h•) 'aY' it i, a gn·.1t 
..::amr if ) 011 don't \\ t·akcn. 

Ralph l.t·hhman auf! ~adic :'-.ld lonald wen• hoth so goPd 
1.<:-t month th.ll \\t' \\'Ill not put tlwir names this tinw 111 
the llnllt•tin . 

:'-I r. and ~I r-. I larry Haf,. :11 c d-itin~ tlll'ir ,on, I>. ).[. 
){air, aa11\ f.unily 

Iloh I(<) noJtl, knu\\ s t!o\\ t•> hud blackbcrric'. Fquip­
pcd \lith l\\O tcn-~allon hud.:..t!;, he sallietl torth and 
hrc>u!!hl hack I\\ n gill' oi harit·'· . 

\Irs . .f.!{. \rthur anti 'on,, John, Rol11:rt ]. anti l'hotna'. 
oi Dayton ,a1 ,. pcndint: a in\ \H'l·k,.,' ~acation \\ ith h1•1 
motht:r and t,llhf'r, Mr. and ~Irs. Line, :111d ht•r si~t1•r, ~Irs. 
\\. ). Tlarni ... h. 

~~ r .. \. 1.. l';~ul, ha~ just pnrchast•d a nC\\ Bmck, tlw door 
oi hi~ uld 1·a r h:l\ in;; mystt·rinusl) f)p;;tppcared. Tlw door, 
on his IH'\\ l',lr arc ,..e.:urdy fa,tt•ncd, 'IJ that thic\t·,., will 
he unahl1• to make away \\ ith tlll'm. 

Riddll' ::--:,, ••::1;.:: Can a qarage he 1•ntcred without "(H.'II· 

m~ the door? \,k Raie: he knows 
Chas. lim\ l'. our 1wpu1ar ma-.tcr mechanic, after wnrk­

iu~ u\ertinw g1 ttin~ his car tn run in p;ood order, lo ... t l11s 
key. \\' hat !-(nod i,., a car in good running order without a 
kev? 

~\sl... llan\ l,trn how it icels to h1• a prospective fathn· 
in-la". 

ENGLEWOOD 
~fr, \\ m I Idler has returned from her Yl;.lt, brin~-ting 

"ith her ).1 i,, ).Jargaretta Royal. her charming niece. :I.Li!»s 
Royal is contcn)plating a month'~ visit with the 1-h•llers. 
during which time a series of enjoyable affairs ''ill be 
given in her honor. 

The .. chool gardens arc now at their best. Much credit 
is due the children of Englcwuod school for the interc~t 
and effort displayed hy them toward their gardens. Three 
men ha' e het•n selected to jud~te them and proclaim the 
'' innt-rs of tlw ,·arious prizes offered. 

0. F . \\'elhaum is back in the Dh ision Office aftt•r hav­
int.: thl'd up all of his accumulated vacation. 

Card of Thanks 
Tu ththe who ,.n kindly sent me newspaper::. anti cltp­

pings r•:qu<'sl<'d in last month's Bulletin. 1 am nm\ wl'll 
stnckt•d up, thanks I n re:tdcrs 

NED JORDAN. 
The Br<~wm·ll - !:'.tork Company. playin~ the season at th e 

Victory Theatre, spent 1'hursday afternoon, July :l!f. at 
En~lcwoml I lam. They were sen ed a special dinner in 
the ~lcs' llall, which tht•y ~eemed to enjoy very much. 
. \ftcr dimwr thl'y toured the work 

Double Birthday Celebration 
Ellen Huchush was guest of honor at a birthday party, 

Thursday, July 1, her eighth birthday anniversary. Games 
were played and a dainty luncht•ou was served. The in­
' ited g-ue;.ts were 1 rene. Helen Edward, Paul and Chester 
Patrick, Grace and Blanchl' Grcl'n, ~fary, Stanley, \Vilfre•' 

1920 

ancl \lfn·•l Hl'C\Cs, ).li~s Chri,.,tinl.', Jo~ie. Fret!, James <IIIII 
\\'illiam \\'atldell. Charley Peterson, ).!ary \\'ick .... Johnnit· 
Riel", ).fahl"l Wagner. \\'illiam ancl Albert l'ulky, M i~s 
Florence anti .\tiss Anna Tull<'y, Isabelle and Charles Wil­
liams, ~Irs. Rirc. Mrs. E. 1'o<rr, M r!.. Chas. \\agncr an1l 
l\fr~. :-\1·ttit• Hul'hush. Mast<'r Johnnie Hice cckhratNI his 
sc,·cnth birthday anniversary also with 1liss Flkn. The 
I itt II" host<'ss is th<' popular granddaughter of :\I r anti M r• 
l'ha rJ,·, \\ a J!lll'r 

Mrs. M organ and Mrs. Everdell on Auto Trip 
l·.arly on S.tturday afternouu "c ,.t<trtcd out • n the ( Hd 

:\ati•Jnal II igll\~ay throu!-dt Spnnghcld. C •hnthus and 
Zanc-villt', making ()Ur tirst camp not iar from lanesville. 
The second <Ia) we rrto,.,scd \\ c"t \ irginia hy \\ay ot 
\\'heeling In Uuinntt>v. n, l'cnnsyh;tnia, "hen \\\' ldt this 
higlm a) for the Lincoln llighw;ty. 

This ~<'l'Oitd day proved very interesting bc.:ausc our 
road look us th~ough the oil and coal regi•nh ut Ohio. 
\\ e-t \ irginia ancl 1'cnu ... ylvauia. I told :\Irs ).forgan how 
gl<td I "a ... that \\ c Ji,·ed in Englewood Camp instead ol 
one of thl•sc miuing town-., \\here there are row upon ro"' 
nf hotht'' alikl' in hoth structure and color \\hat a drab 
,·olork.;s lilt• the-e miner;, and tlwir families must live, \\.ith 
hardly .t tn•c, ~!nub. or plant to grace their dooryards. 
llert• it would he easy to keep that part of the tenth com­
mandmt•nt whirh say,, "Thou shalt not CO\Ct thy neigh­
bor's hous<'" 

Tlw third clay wa~ the lovl'lie-.t part oi our auto tnp, a, 
it took us throu~o:h the .\llep;hcny Mountains. from Crecns­
hur~ to\\ ithin twclv<' miles of Gettysbur~. ~aturc couldn't 
ha,·e 10\ l'lit·r picture, to ,..how than the ones sill' showed 
that t1.1y. tlw beautiful, winditag Juniata River, l.anrcl 
Rid~t·, the Holll.'r Coaster Hill. and :\lount Tuscarora, 
whu:;e summit shows one a grand panorama tifty miles in 
dianwter. Tlw old f nnl-t and Tavt•rns of stage roat·h day~ 
add to till' pictures. 

The fourth and last day of our auto trip gav<' tts historic 
Ccttyshur~. with its four hundrt•d monumenh nf hronzt•. 
marble and ~;rau itc to commemorate the most noted battle 
in .\mcrican history. 

:l.frs. ~forgan and I partt·d in Philadelphia to meet a 
week later at l'apc ~fay ior the Friends' Confcrcncl.'. \\'1.' 
were very proud that we had made a trip of O\'Cr !.ix hun­
dre<l mile!\ in less than thrc<' and a half days with never a 
mishap, not even a blowout or puncture. \Ve had lived real 
gypsy li\'l'S, never seeing th(• inside of a house for a meal 
or bed, wi th clear weather and a fu ll moon to make it a 
perfect aul() trip Eud<'ll n EHrclell 

TAYLO RSVILLE 
~I r. J<-ns J~n,en. our faithful haker, has leh f<•r ~all Lake 

City. his former home. 
During th<' past month, ).Irs. \V. D. Rodgers with her 

1\\0 l-oOns, C!Oirt'IICe and Russell , 'pent a f<'W days in em­
ington. Ky. 

~·lr. and Mrs. R. 'vV. Trowbridge left July lS for a two 
week..' visit with Mr. Trowbridge's parents in Sundance, 
\\'yominl{. The mother of Mr. Trowbridge will return 
with them 

11 r. and ~Irs. ). C. Keller were pre~e!lted with a tine boy 
un the anmversary of the mother's b1rth. ~~ r Keller is 
\\Carin~ th<' smile that won't come off . 

lfiss Melbourne Gordon, of Brandt, has been selected as 
tl"achcr of the Taylorsville school for the coming term. 
She will be assisted by Miss Margaret McCarthy. 

A Boys' Club is being o rgan ized in Taylorsville Camp. 
The club will be conducted along the lines of a lloy Scout 
Troop, and the boys have pled~cd themselves to direct 
their efforts in a beneficial way about the camp. The or-

janning
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ganizntion will be directed by Mr. Sando; Let's g ive the 
boys a boost. 

A very sad event of the past month was the sudden death 
hy drowning of Stella, daughter of Mr. and Mrs. C. P. 
Heckman. She was in swimming in the borrow pit pool 
with a group of friends, when suddenly her screams at­
tracted her companions, who on looking saw her sink out 
of sight. Her body was soon recovered and all efforts 
made to revive her, but without success. A short funeral 
service was conducted from the home by Rev. Zimmerman, 
following which services were held in Cincinnati, where 
lmrial was made. 

Although only thirteen years of age, she was very popu­
la r among her friends and was a faithful worker in the 
Sunday School. Her sunny sm ile will he g reatly missed 
about tht: ca111p. 

Card o£ Thanks 
'We desire to take this means of expressing our thanks 

to our many friends who so kindly responded with their 
services and floral contributions on the occasion of the 
cleath of our daughter. 

Mr. and Mrs. C. l'. Heckman and Family. 

LOCKINGTON 
Mr. Cory Bowers and family have moved into camp, 

taking the cottage recently vacated by the Argenbrights. 
Mrs. C. H. Shea has had as her guest her niece, Miss 

~[arianna Remick, of Tulsa, Okla. 
vYord ha~ been received from Mrs. Frank \Vatson that 

she is on the road to recovery from an operation recently 
performed at a Detroit hospital. 

Mrs. Anna Bolmer. Miss Rachel Bolmer and Miss Emma 
\Vagner are guests of ~1rs. C. M. Gudgeon. 

Mrs. L. j. Afc\Villiams has returned from a vis it in 
Newark, Ohio, accompanied by Miss Mary ] oyce, her 
cousin. 

HAMILTON 
Re,·. F. J. Rolf of Rock Island, Illinois. was a recent 

'isitor at the home of his brother-in-law, C. H. Eiffert. 
Inspector \V. Z. Bovard reports that his young son is 

recovering nicely from injuries sustained when he was run 
down by an automobile in Oxford a few days ago 

Mr. and Mrs. Wilburn B. Smith of Birmingham, Ala., 
are the guests of Mr. and Mrs. R. B. McWhorter. 

Mr. and Mrs. G. W. Schrader and daughter Jane, accom­
panied by Mr. and Mrs. Frank Blessing of Dayton, are 
enjoying their vacation by motoring to the l'acific Coast. 

] ohn Deinegcr, of the shop force, has invested in a bicy­
cle and is using his every effort to learn to ride it. He has 
knocked a widow woman's yard fence down (and heard 
from her about it ) and defaced a telephone post; he a lso 
defaced himself. 

Mr. and Ms. C. H. Eiffcrt. Mr. and Mrs. R. B. Mc­
Whorter. and Mr. and Mrs. F J. Rolf and children spent a · 
pleasant Fourth of July at Fort Ancient. 

Messrs. \V. S. Conklin, Nelson Messner, Herman Klenke, 
Robert Hazeltine and Morris Forman vis ited Dayton July 
:lOth to inspect the Conservancy w'ork there. Coinciden­
tally they saw Jimmy Cox and the parade. (Mr. Co'nklin 
fixed the date for this trip.) 

Mrs. Charles LaLonde has returned from a v isit to New 
York. 

HUFFMAN 
About twenty from Huffman entertained themselves 

with a dancing party at Triangle Park, Wednesday even­
ing, ] uly 20th. 

'rhe Misses Julia Marie and Sara Belle Darnell have just 
returned from a two weeks' vis it to their old home tow n, 
Manch~ter, Ohio. F rom all appearances, many fa ttened 
chickens were sacrificed when the two prodigal girls ar­
rived there. vVc all,-and especially certain interested 
parties,-are glad to see them safely returned to us. 

We welcome Mr. and Mrs. Jerry Dennis, who have 
moved to our camp from Osborn. 

T he July committee of the S unshine Circle made them­
selves popular with all of us who were able to attend the 
camp supper prepared and served by them at Hills and 
Dales. Ask those who were there what roads to take to 
fin d P olo View Camp and you will get as many answers 
as there were automobiles. P aul says that when you arc 
ct riving your own machine, it may not be so bad to try 
every road but the right one, but there is a different feel-

ing when a taxi register is ticking in front of you. These 
extra rides, hqwever, only made the delicious steak supper 
more appreciated. Everybody pronounced it as among the 
best of our many pleasant gatherings. 

Mrs. B. V. Chambers is enjoying a visit from her father, 
mother and two brothers, who are making a short stop on 
thei r return auto trip from California to their home in 
ca,l!:rn Ohio. 

DAYTON 
Mr. and Mrs. Morgan at Cape May 

Mr. and Mrs. Morgan have been spending a part of their 
"acation at Cape May and in the vicinity of Philadelphia. 
Mrs. Morgan made the jaunt by automobile, accompanied 
by Mrs. Everdell and the children, an interesting account 
of the trip being given in another column, among the 
Englewood items, by Mrs. Everdcll. A unique feature, 
which must have hecn very pleasant, was the camping at 
night by the wayside. a Ia caravan. \Vith pleasant weather 
and clear full moonlight, such "gypsying by automobile" 
must have been an uncommon "lark." The trip took three 
and a half days. 

Gerard H. Matthes Goes to Tennessee 
Mention is made in the editorial columns of the Bulletin 

of the departure of .\llr . .Matthes to take part in the in­
vestigation of the hyddulic resources of the Tennessee 
River. He started for Nashville, his new headquarters, 
on ~1onday morning, '\ugust 2. His wife, who has been 
Executive Secretary of the Dayton Red Cross for many 
months, will not go immediately, but will wait until some 
one has been found to take her place. She has filled the 
post with uncommon ability, and following the departure 
of Habbi Lefkowitz. her loss will be heavily felt in the or­
ganization. As the fami ly has broken up housekeeping, 
Mrs. M:Hthes will live, pending her departure, with her 
little daughter Florence, at the Young Women's League 
Camp on the Stillwater River. It is with great regret that 
the friends of the 11atthes see them go. They have 
been members of the Conservancy family so long, and 
have been acti,·e in so many ways, that their places will be 
hard to fi ll. 

E. W , Lane Goes to China 
We have noted in another column of the Bulletin the de­

parture of E. W. Lane on August 21, on the steamship 
"China," for Shanghai, to be the representative of the Mor­
gan Engineering Company in the Far East. We are sure 
all who have known Mr. Lane' in the work of the District, 
while rejoicin g in the unusual opportunity which this 
brings to him, will reg ret that we are going to lose one who 
has been so long and capably and pleasantly identified with 
the project. Besides having unusual professional abilit ies. 
:\1r. Lane has the larger human qual ities which make those 
he works with become his friends. It is th is combination 
which enables one to predict with such confidence that he 
is bound in the long run to make a high place for himself. 
With a bility, energy and good will, and that natura l love of 
his work which keeps him everlastingly at it, rain or s hine. 
there is only one outcome. We shall hoJ?e to get a word 
from him now and then to g ive our readers. 

Dog-day Song o£ the Hobo 
Oh, comfortaLler than a flea, on a sleepy ole log-that's 

mei-
Layin' here on my back by the D. an' L. track, 

In the cool o' this breezy tree, 
\Vith a pipe o' cut plug stickin' out o' my mug. 

A smokin' so peacefullce. 
(Fer the Lord that made work made the drone an' the 

shirk-
That's the hobo's philosophee!) 

Oh. the sweet "hum of industreel"-1 love it-fur off!-my 
idee 

Is to never get het-i£ I did I might sweat­
O h, I ain't no ant ncr bee! 

So I lays in the coot· watchin' some farmer fool­
God bless him!-a sweatin' fer me! 

(Fer the Lord that made work made the drone an' the 
sh irk-

T ha t's the hobo's philosophee!) 

WOMAN'S CLUB 
Mrs. Tanner's place during her vacation 1s being filled 

by Mrs. Frye. 
Miss ] ean Bruleport of the Farm Division is spending 
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I t's a Great Little District 
Has it occurred to you that the Miami Conservancy Dis­

trict is furnishing more presidential candidates per square 
mile than any other political division in the United States? 
It is true. The editor spends a large part o f his time hur­
rahing for Cox and \Vatkins. Dayton celebrated the nomi­
nation of its townsman last Friday. Germantown is stag­
ing its fireworks fo r Dr. Watkins on August 12. The Dis­
trict celebrates both. Probably most of us djd not realize 
the Germantown timber. But why not? Is not a "dry" 
candidate the perfectly logical result of a flood protection 
project? 

The Death of Stella Heckman 
\Ve record with sadness the death of Stella Heckman, 

since our last issue. by drowning in the borrow pit at 
Taylorsville. She was in swimming with a few girl friends 
and evidently slipped into one of the deeper pockets dug in 
the bottom hy the dragline bucket in making the excava­
tion. Her companions Jleard her screams and, looking, 
saw her struggling in tlie water, but were unable to save 
her. The body was in the water perhaps fifteen minutes 
before it was recovered, and every effort was made to re­
s uscitate her. Dr. Smalley was notified and made the trip 
from Dayton bringing a pulmotor. ''Tobey" driving a con­
siderable part of the distance at fifty miles per hour, but it 
was unavailing. We wish to extend to the parents our 
deep sympathy. Stella's name was familiar to us as one of 
our "] unior Editors," whose contributions gave us pleasure 
to read. We shall miss her name from the roll the coming 
year. 

Do It Now 
We refer to photographs of the work. The time to get 

them is just as soon after they are taken as you can, while 
the actual picture is fresh in your mind. Then jot down on 
the back a few notes, giving the date and circumstances, to 
help your memory when you look at the picture, months 
o r years afterwards. Our job is unique and these pictures 
are a record which some day you will prize. Many men 
put off ordering, thinking to make up one big order at some 
later date. That is a mistake. Do it on the :•easy payment" 
plan, a bit at a time, and do it while the goods are "fresh,'' 
and your memory and interest fresh. 

Bound Volumes of the Bulletin 
There have been repeated inquiries as to binding the 

back volumes of the Bulletin. For the convenience of 
those who wish their Bulletin in permanent form, we are 
making arrangements so that those who wish can get the 
first two volumes, now completed with the July issue, 
bound together as one, with an index to both volumes. 
This index, when completed, will be sent to all subscribers 
who wish it. The price, etc., of the binding, which will 
be inexpensive yet durable and neat, will be announced 
later. 

her vacation with a house party in the West Virginia 
mountains northeast of Charleston, at the country home of 
ex-Senator Chil ton of that state. Her place is taken by 
Miss Tyler. 

A Dangerous Job 
The job of voucher typist in the Purchasing Division has 

gone to a premium. Miss Mary Nealon, the incumbent not 
long since, is now no longer Miss Mary Nealon. The 
present holder of the job is scheduled to go the same road, 
according to announcement made soon after taking Miss 
Nealon's place. The Office Engineer's desk is said to be 
piled high with applicants for the pos ition. Young women 
_;;top our friend Fowler Smith on the street to make in­
-quiries. 

Meantime, the same "lovely lightning" has struck just 
across the aisle in the Accounting Division, and appears to 
be playing over the heads of others in the ncar vicinity. 
It's fatal stuff. and no insurance at any price. 

Shop, Warehouse and Garage 
Anyone having any new silk shirts which do not fit or 

any silk handkerchiefs they do not like kindly, leave them 
in Mr. Harvey's office, as Harry Kuth objects to dusting 
with the tisual assortment of linen rags provided by the 
warehouse. 

Understand the water boy for the line gang of the Elec­
trical Department does not carry water any more, but in­
stead is carrying coal oil in order that the men can do 
something besides scratching jiggers. 

Aside from paying a great deal of attention to the mess 
of jiggers that he has acquired, Sam Capper found time the 
other day to capture a swarm of bees, which are now on 
Mr. Harvey's farm southeast of Dayton. Harvey is to 
feed and water the bees and take good care of them for 
one-half of their output. 

Since school is out for the summer vacation, we notice 
that Mr. Albert does not make his regular trips to Ger­
mantown Dam on Mondays and Fridays. 

Quite a coincident happened at the Germantown Dam a 
short time ago when one of the acetylene welders from the 
shop was sent there to make some repairs on their grizzly. 
While working he caught his leg in a certain part of the 
machinery and fell backward. After getting his bearings 
he discovered that he had broken his leg in several places. 
Mentioning the fact to several men who were helping him, 
he kept right on working as though nothing had happened. 
This, of course, caused a great deal o f excitement and the 
news spread quickly. People came from near and far to 
see this wonderful human with so much nerve, and before 
long quite a crowd had gathered. Paying no attention to 
the crowd of onlookers he kept right on working until 
his leg became a hindrance, when he reached down and 
broke it completely off and pitched it aside. It was then 
that the mass of Germantown folk discovered that his leg 
was made of wood. 

George Booher of the shop made some sensational reve­
lations to the garage office force the other day. For par­
ticulars, see George. 

Last month the Purchasing Department called on the 
editor for more information on a requisition calling for 
"3-inch Square-Faced Blacksmiths." The Warehouse is 
now wondering who gave them the dope as to where they 
could purchase "5 gross of 131.1-inch wooden-headed 
screws" which they bought on purchase order placed re­
cently with a local concern. 

NEW INVENTION 
Sketch showing how Dan Daub was able to start from 

Toledo with ten gallons of gas in his tank and arrive in 
Dayton with twelve gallons. (Note tube running from 
Mr. Daub's mouth to the carburetcr. He was full of hilar­
ity on leaving Toledo, having had an unusually pleasant 
time with friends there.) 

The Everhards Revisit the Conservancy 
M~. and ~rs. ]. \;y. Everhard, of Youngstown, Ohio, are 

mak1ng the1r old fnends of the Conservancy a visit of a 
week or so during this first week in August. Mr. Ever­
hard is with the architectural firm of Miller & Son, of 
Youngstown, and very evidently is finding his work pleas-
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ant and prosperous. He has roused up the tennis sharks 
of the Conservancy and the Athletic Park courts will sec a 
bitter revival of the good old feuds which enlivened the 
days of yore. 

" Speaking About the W eather" 
These are the days that get our goats; we stew and 

;,izzle minus coats. at desk or bench or in the ditch, and 
cuss and fume and fret and itch. Our collars sag about 
our flue s, the hot smoke oozes from our shoes, the while 
we dream of trees and bees and babbling brooks and 
cheaper cheese. \Ve yearn to board an aeroplane, and high 
up in the skies raise Cain: or flee to Greenland's icy shores 
and frolic with the Polar horcs. The August days are hot 
-then some! They almost put us on the bum. Yet though 
we grie,•c and siRh and soh, somehow we stick right on the 
job! -Elldee. 

Sco ring john H all 
\\' e hope to be forgiven if we throw a bouquet to our 

editorial colleague, j ohn 1 fall, who runs our end of the 
Shop, \\ arehousc and G:lraf.l:e. He has the natural news­
paper eye for live ;,tuff, puts punch iuto his items, and can 
pinch-hit a two-haj.!ger on the shorte~t notice of anybody 
on !Jle -.taff, including the ~upposcd senior. 

Watch Lockington 
\Vith all the reco rd brcakmg we have been publishing in 

thc Bulletin of late. we arc still warning the boys that the 
crowd at LockingtOn, a ... usual, are saying nothing and 
sawing wood. .\ud when the recording angel foots up the 
score sheet, the result is not unlikely to be what it was in 
the days of the War Chest Drives. We have a Lockington 
article up our sleeve which we shall release in a month or 
two. Look out for it. ~ 

Threshing Season Begins 
Tht•re is loud threshing of political straw these days and 

lots of it. with the smallest real wheat crop we ever remem­
ber to ha \'e seen. 

"Peace Gardens" 
\\'e haven't heard much about the camp gardens th1s 

year, t•xcept from Englewood, where we read there is to be 
a distribution of prize, as last year. That's good for 
Englt·wood. The "Back to the Land" slogan is the whole­
some~t slogan in these fe"erish and ~pcndthrift days that 
we know of, and the garden movement is a part of it. It 
should be a part of the education of every child, as much 
as readin', 'ritin' and 'rithmetic. It is one of the roads back 
to ~!other Xature, mixed with exercise and a little honest 
sweat. It's what life ought to be-a mixture of play and 
work, and as such, true education. Let's keep up the peace 
garden movement. 

" H ot Air" 
Don't c,·er let anybody back you down by any insinua­

tion regarding hot air-your own or anybody else's. Re­
member, there is hot a ir and hot air- mere wind, and the 
breath of the oxy-acetylene torch, which will saw bar 
steel in two. Much virtue in hot air-if it's hot enough. 

Mrs. Albert Undergoes Successful Operation 
The friends of Mr. and Mrs. George L. Albert will be 

much pleased to learn that Mrs. Albert has come success­
fully through a rather serious major operation and is well 
on the road to full health again. The operation was at 
Dr. Hatcher's private sanitarium on August 3. 

Brownell-Stork Players Appreciative 
The following little notice, taken from the Brownell­

Stork Weekly, shows that the courtesy recent ly extended 
the Brownell-Stork Players by some of the people of the 
District, was fully appreciated: 

"One of the most generous and deligh tful treats was af­
forded the Brownell-Stork Players by executive members 
of the Miami Consen·ancy District last Thursday. At 10 
a. m. Mr. Ezra M. Kuhns, Mr. and Mrs. C. II. Locher, Mr. 
C. H. Paul and Mr. C. N. Phillips met their guests at the 
Gibbons Hotel and conveyed them in a number of machines 
to the various dams a t Osborn, Taylorsville, Englewood 
and Germantown. At each place most interesting and 
educating descriptions of the work were offered by the 
gentlemen in charge of the party, and at Englewood the 
generous hosts had one of the most elaborate dinners 
served for their guests. Mr. and Mrs. John A. MacMillan, 
the la tter being the chairman-general of the Hostess Com­
mittee, accompanied the party to the great enjoyment of 
the players. The company is deeply appreciat ive of the 
royal treat which has been extended." 

We Begin Our T hird Year 
Do you realize that we are celebrating our l>CCond birth­

day? \Ve have been waiting for somebody else to liay the 
word, but since nobody does, we must (in the interest of 
truth. of course,) say it ourselves,-" Some two year old !" 
Our new knickers fit us fine (regardless of grammar) and • 
we t•xpect some day to arrive at long trousers. 

Chief Accountant Cavis Sports New Mitchell Six 
C. L. Cavis is the latest District man, we believe, to be 

luxuriating in a new car-a Mitchell Six-which just now 
is employing a good deal of h is spare time. The Mitchell 
folks a lso have Division Engineer Larsen on the string. 
He thinks he's safe, but they have landed Fowler Smith 
ar.d Cavis, both of whom are pleased and purring over be­
ing taken in, and they will land Larsen also before the 
story's donc. Once you get thosc iellows camping on 
your trail. you're a goner. 

Death of William 0 . Creager 
Mr. Otterbein Creager, Chief Clerk to the Farm DiVIs­

ion, received the sad news on AuAust :~rd of the sudden 
death of his father, \Villiatll 0. Creager, at Farmersville, 
about noon on that day. The death was due to rheuma­
tism. The deceased !>t'ned throu~h the entire civil war 
with the Union army, and was active in G. ,\. R. circles. 
He is sun ived by his wife, Sarah Creager, and by three 
sons. !11. B. and 0. L. Creager of Dayton, and Charles E. 
CreaJH'r of Oklahoma. The Bulletin extends its sympathy 
to the famil) in their bereavement 

\Vc are sun all who know him will be 1-(lad to sec the 
picture of our comman der-in-ch ief of hydraulic fill, George 
L. Alhcrt. puhli!>hed this month in the main Bulletin. 1t is 
a good likenc .. s. all the hl'lter that 1t depicts him in no stiff­
starched photo~raphic ~tuclio pose, but in his fighting togs, 
'and on the joh. 

The Dayton Gravel Plant 
Tlwse oi u~ who haven't been "ill do well to v1s1t 

the gra\'el "ashing plant at the mouth oi \\'olf Creek. 
\Vith its two big derrich. its dra~odine excavator, its moun­
tainous piles of cleaned, assorted product, it~ rock crusher. 
and its "dock front," where scows and steam tug lie 
moored. or come and JtO.-to say nothing of the washing 
and screening mechanism itseli. the plant pre:.ents a pic­
tun·sque and busy scene, well worth anybody's time. \Ve 
c•xpl'ct tn puhlish an aniclc about it in the ncar future 

If 
1 Ry Ru1>1'rt Isham Randolph, \\ ith Apologies to 

Rudyard Kipling) 
If you can swing an axe, or wield a brush-hook, 

Or drive a stake, or drag a chain all day. 
l r you can scribble "figgers" in a note book. 

Or shoot a range pole half a mile a\\ay. 
If you can sight a transit or a level, 

Or move a target up and down a rod. 
r r you know fear for neither man nor devil, 

And know yourself and trust the living God. 

li you can wade a S\\ amp, or swim a rh·er, 
Nor icar the deeps, nor yet the dizzy heights, 

If you can stand the cold wi thout -a shiver, 
\nd take the Higgiu's ink to bed o' nights. 

If you can turn a thumb screw with your fingers, 
\\'hen every digit's like a frozen thumb. 

r f you can work as long as daylight lingers, 
And not compla in, nor think you're going some. 

If you can !>ight through tropic heat's refraction, 
Or toil all day beneath a blistering sun. 

If you can fi nd a sort of satisfaction 
1 n knowing that you've got a job well done. 

Jf you can close a traverse without fudgin', 
Or check a line of levels by a foot. 

Jf you can set a slopt> stake, just by judgin', 
.\ud ne,er kicked a tripod with your foot. 

If you can give yourself and a ll that's in you 
And make the others give their own best, too. 

If you can handle men of brawn and sinew, 
And like the men and make 'em like you too. 

r f you can meet with tr iumph and d isaster 
And treat them without favo r, nor with fear, 

You'll be a man-and you'll be your own master, 
But- what is more-you'll be an E~GINEER. 

-The Earth Mover. 
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FIG. 184-MONITOR TEAR ING DOWN LOCKINGTON PIT FACE. AUG. 5, 1920. SEE PAGE 20 
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FIG. 185-SLUICING LOOSE GRAVEL AT LOCKINGTON. AUGUST 5, 1920 
This shows the short length of channel p:pe receiving the discharge of the main pipe, and 

directing it against the base of the loose pile of gravel. The manner in which the material 
on the slope breaks off and comes sliding down shows plainly. See Fig. 186. 

FIG. 186-GRAVEL PILE BEING SLUICED DOWN BY LOW PRESSURE WATER, AND ALSO BY A 
SLUICE DITCH. AUGUST 5, 1920 

This is the gravel pile referred to in the caption to Fig. 185. The pipe at the left is the outlet of a low pressure pipe 
line carrying 8 cubic feet of water per second, the water being driven by a centrifugal pump in the pump house at the 
right of the dredge pump house in Fig. 188. The discharge is received in a short length of channel pipe which is manip­
ulated so as to undermine the material at the base of the loose g ravel pile to best advantage, this material being then 
washed into the sluice ditch at the left, by which it is brought to the main sluice ditch in the foreground. This main 
sluice ditch is directed by "sluice boards" (see Fig. 187), so that it also undermines the base of the gravel pile, as shown 
farther up the pit in the picture. This sluice ditch is thus bringing down material to the sump from three different 
sources-from the low pressure pipe line outlet (circulating water, see page 29) from the sluice ditch excavation of 
the gravel pile, and from the monitor working on the pit from at the head of the sluice ditch. The top of the boom of 
the dragline which does the original excavating of the gravel, is seen above the gravel pile. 
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Hydraulic Work at L ockington 

The pn 'i{'lll issue of tlw lhtlletin is gi\ t·n on·r in 
larg-e part to a de,;criptton and discu,;-;ion of hy­
draulic <''-l'a' ation and tran~portation of tht· earth 
material,; in the horro\\' pit of the Lockington dam. 
Two artirlt•s arc pre:wnt<'<l. the first being of a Jc-;s 
technkal character, dealing in the main "ith the 
under!) ing- principles of the \'a rious opl'ratton:., and 
the s<·cond gi,·ing cnginetring details "ho,;e chici 
app<·al "ill he to membt"rs of the profc;;siun. ~pe­
cial attt·ntion is being given to the articlt's in the 
Bulktin on the subject of hydraulic fill dam con­
struction. The literature on the subject set·ms to be 
scant). The method is on(• which has gnmn up in 
accordance with the cxigt·ncies of practil·al con­
..,truction, with such Yariations and expt"<li(•nts as 
wen· found of ya)uc in adapting it to 'ary111g condi­
tion:.. ::\luch of this material has apparently not 
found its way into print, or is widely scattered 
through the fiks of eng-inet•ring periodicals, and it 
has nev<•r been brought together. It is th e hope 
of thost• in charge that the matter in th e Hulletin, 
while fullilling its function as a periodical report 
to the pub! ic of the progress of the Conscn·ancy 
work. may be a means of l'Ollccting and getting to­
gether such information on this subject as may 
bring it up to date; and also, while doing that, to 
state and illustrate the underlying principles in a 
manner which may make the Bulletin disc ussions 
fill a gap which up to the present appears to be un­
occupied. 

The "ork this :-.ea:-.on, at Lockington, it may be 
:.aid. mark-; a decidt·d a<h·ance in efficiency o\'er that 
of la:-.l } l':tr. as a reading of the articles \\ ru indicate, 
thi-. :uh·ann· heinE{ the n·sult of much ~tudy of the 
detail ... of last year's operation. The improvement 
madt• in the work on tlw dam embankment itself i::; 
re-;ern·d for a future artil·lt. 

Big Four Railway Now O pen to Traffic on the 
New Line. 

Tht tir,;t train o\'t•r th~: r<.'located line of the Big 
Four Ratl\\a~ went through on Septcmht'r 3, lhus 
marking another step in tlw completion of the Con­
sen·ant·.' project. It ''ill h(• remembcn•d that the 
relocation "'"" made IH'Cessary by the interference 
of tlw old line.;;. both of the Big Four and of the 
Erit· Rail\\'aY, with tht• l·onstruction of the llufTman 
dam The t"·o railwa\ :-. arc to operate the relo­
l·ation in conjunction as a double track road between 
l>a\ ton and Enon. the total distance between the 
t\\'(J plan:s being 21 miles. The Eric \\ill begin op­
eration on the new line about October 1. The town 
of Osborne. a little northeast of Dayton, which later 
mu;;t he abandoned entirely, owing to its being 
within tht• flood limits of the Huffman Basin, will 
contimtl: 10 be sen·ed for the present by both roads, 
tlw local trains on the Big Four s till running through 
O~honw instead of running on the relocation, which 
i,; som<· distance on one side. 

T lt l' total length of the relocated line is 15.2 miles. 
It is built with a 60 foot road bed. to accommodate 
cn-ntuall~ iour tracks. Its chief feature is the ex-
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ceedingly heavy cut at the east end of the J Iuffman 
dam , 120 feet in height and compris ing over 600,000 
cubic yards of material, over 500,000 of which was 
rock. This heavy work was made necessary by the 
fact that the ruling gradient on these railways was 
very flat. It being impossible to change the track 
Jeyels in th(• Dayton yard, where the new line 
started , and th e valley s lope rising abruptly where 
the new line swu ng aside to c lear the east end of the 
dam, this gradient cut heavi ly into the hill side, as 
the figures indicate. This g radien t begins at 
Findlay Street, in Dayton, and will necessitate rais­
ing the railway yard a little for some distance north 
of this point, th is work being now in progre~s. 

The work has been done by the \ Valsh Construc­
tion Co., of Davenport, Iowa. The grading began 
about Apri l 1, 1918, and was finished in Novem­
ber, 1919, the operations o f t rack laying, ballasting, 
etc., having consumed the inte rval since that date. 
The total amoun t of material excavated has been 
1,-H6,000 cubic yards. The same company did the 
tracklaying and ballasting, subletting the former to 
Roberts Bros., of Chicago. The gravel for the bal­
last was obtained in the valley floor borrow pit just 
above the Huffman dam. T he work of supplying 
it has been done by the Di stri ct forces, and has oc­
cupied more than half the time of the excavating 
equipmen t at this pit, delaying thus, unavoidably, 
the dam construction.• 

Two new interlocking towers, equipped with 44 
levers each, of the electro-mechanical type, have 
been erected on the new line. One is of brick, lo­
cated at Tate's P oint, in the environs of Dayton, at 
the crossing with the Baltimore & Ohio R. R. The 
other is of wood on a s teel under frame. ft is lo­
cated at Fairfield, at the c rossover between the east­
bound and westbound tracks. A passing track and 
sidetrack" at Fairfield are to be completed at a later 
date. 

Stability of Hydraulic Fill Dams 
A tten tion is called to the double page picture on 

pages 24- and 25 in this issue of the Bulletin, because 
it presents visibly to the eye a sense of the s tability 
of a hydraulic fill earth dam, properly designed and 
constructed, as it exists during its most unstable 
stage-that of construction. Tt is then, i£ e,•er, that 
a hydraulic fill dam will give way. The picture of 
the river section of the Englewood dam in its pres­
ent cond ition, above referred to, shows clearly how 
little fear need be entertained on this head as re­
gards the Conservancy dams. The great breadth 
of the sand and gravel slopes and beaches. enclosing 
the core pool, as compared with the narrow width 
of the latter, gives an unmistakable indication of the 
impossibility that the core material, deposited in 
the bottom of the pool as it is, should even in its 
earliest s tage of plastici ty, before the process of 
consolidation has become comple te, ever be able to 
break through th e enclosing masses of sand and 
gravel. and thus compel a reconstruction of the dam. 
ln the case of the Conservancy dams such an occur­
rence is made doubly improl)able, by the fact that 
water cannot remain behind the dam more than a 
few days, and that only at long intervals. when 
floods occur. This for the reason that the outlets 
through the dam embankm ent arc never closed, and 
the retarding basins behind them drain immediately. 
The \\ ater is not retained long enoug h to permi t any 

soften ing ellect on the embankment material suf­
ficient to endanger its stability. After the flood, 
there is a rapid drying ou t of the embankment, due 
to the hig h porosity of the slope material, with a 
corresponding return to maximum s tability. 

It may be noted, with relation to the above men­
tioned picture, that the river section of the dam at 
Englewood is now up to a level which, with the 
present temporary spillway in operation, (just be­
yond the cross dam in the di stance, as seen in the 
picture) makes the embankment safe against a flood 
equal to that of 1913. Thus another mark has been 
passed on the road to complete flood protection for 
the ::\[iami \'alley. 

T he W ork in Dayton 

The hack cover page of the Bulletin is devoted 
this month to illustrations which w ere unavoidablv 
crowded over from our last issue. Tbe big draglinc 
exca,•ator in Fig. 196 has now been floated under the 
bridge where the picture shows it at work, and is 
engaged in channel exca"ation several hundred 
yards downstream. The work on the levee wall 
j us t above ~fain S treet bridge is at present the most 
prominent piece of construction under way in the 
Dayton river improvement. This wall is of the 
same type as that JUSt completed between Third and 
Fifth Street bridges, cons truction details of which 
were given in the Bulletin for last ::\la rch. T here 
are details, however, in which it shows interesting 
differences. It is hoped to present these in the next 
Bulletin. 

The Lockington Borrow Pit. ( See Page 29.) 

The dredge pump house is seen at the right. T he 
monitor pipe line is seen crossing the pi t just below 
the pit face in the distance. The two main sluice 
ditches arc seen running from the pit face to the 
dredge pump house. The pipe line at the left is the 
low pressure circulating water referred to in the 
article, page 27, as the second circulating system. 
(See also page 22). The dragline excavator a t the 
left digs a g ravel deposit in the west part of the 
borrow pit, and piles the material in the heap seen, 
to be wa hed down into the sluice ditch by the low 
pressure water just referred to. The roof of the 
pump hou~e for this low pn•.;;sure water is seen 
O\'er the bushes a t the left of the dredge pump 
house. The dragline excavation is more expensive 
than that by mon itor , but is necessary here because 
the pit as a whole has a deficiency of gravel, which 
is supplied by dig~ing deeper into the gravel deposit, 
this extra d~pth carrying the pit floor to an ele\'a­
tion below that permitting direct washing by mon­
itor into a :-luice ditch. J Iencc the piling into a 
heap at higher elevation. The stiffleg derrick at the 
right of tht dredge pump house is used to handle 
repa ir parts of the pumps, etc .. into and out of the 
pump house, which has a removable roof to permit 
this. This derrick, equi pptd as a dragline excava­
tor. abo <.•xca\'ated the original hole for the .;;ump 
and pump house. 

Records Again Broken 
Record.., both at Englewood and Taylorsville have 

again !wen broken. 1\t Taylorsville the July run of 
concre te in the outlet works was 8,087 cubic yards. 
At Englewood it is the month's record for material 
pumped into the dam embankment-18,552 cars. 
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Hydraulic Excavation and Transportation of Borrow Pit Materials 
Principles Underlying These Processes as Developed in the W ork at the 

Lockington Dam. 

In last month's Bulletin the hillside borrow pit at 
Huffman was described, with the arrangement by 
which the pit face is broken down by the hydraulic 
monitor and the material sluiced from the pit 
through a pipe flume directly to the top of the dam 
embankment, without other pumping than that 
necessary to supply the monitor. At L ockington 
the valley slope is so flat, and the elevation of the 
upper hillside so little above the top of the dam, that 
this process is not economical. Some material could 
he sluiced to the dam bv the method, but in amount 
so small that the cost ~f erection of the necessary 
plant would more than counterbalance the advan­
tage. .'\t L ockington, therefore, the material, after 
being broken down from the pit face by hydraulic 
monitor as at llufl"man, is sl uiced to a sump on the 
lower' alley slope, adjacent to the dam, and pumped 
thcnc<' to the embankment by dredge pumps. (See 
Fig:-.. 184 and 188.) 

The general proce-.s i-. to tear do\\'n tlw pit face 
by the monitor jet, and to "sluice" the eroded ma­
terial to the dredge pumps by means of water rush­
ing down the s lope of the pit bottom in a "sluice 
ditch" The sluice water is supplied part\) by the 
spent monitor jett and partly from a ditch system 
on tlw ,·alley slope abo,·c the pit face, din·ctecl 0\·er 
tlw tops of the pit hank. this ditch :-oystt•m being 
supplied from a resen·oir or forebay. fed hy a cul­
n:rt pipe fmm the .:\liami and Erie Canal. (See 
Fig. 191). 1\t the lo\\'est point in the borrow pit the 
~Juice ditch empties into a "sump," whence the 
water and earth are liftt•d hy the dredge pumps and 
drin·n to the top of the dam embankment. The 
general arrangement i" simple, but its efficient car­
rying out at I.ockington in\·olyes sevnal interesting 
dt·tails. 

\ hydraulic monitor \\Orks moM efficit·ntly (:;.ee 
Fi~. IR-n. when plac<'<l a, dose as pos~ihlc· to th e pit 

By means o£ the 
"sluice boards" set up 
diagonalw ise to the flow 
of the ditch water on one 
side, the flow in the ditch 
is directed against the 
base of the low hill of pit 
floor material shown, 
thus undermining it, and 
bringing down the ex­
cavated earth to the 
dredge pumps. The ac­
tion is precisely analog­
ous to that seen in a 
river which undermines 
its bank on the outside 
of the bend where it 
swings round a curve. 
Thousands of cubic 
yards of material have 
been undermined and 
brought down to the 
pumps at Lockington in 
this manner. 

face which it is excavating, because the closer it is, 
the solider the issuing water jet will be, and the 
higher the \'elocity with which it strikes the ma­
terial. .\\so, [or maximum efficiency the jet must be 
directed against the base of the pit face, since then 
it works by undercutting. The bank, thus under­
mined, comes tumbling down from time to time in 
gn·at masses, which, broken and crumbled by the 
fall, arc then easily knocked to pieces by the jet and 
the loo-.e earth washed into the sluice ditch and on 
to the pumps. .\s the hank breaks off. the face of 
it recedes continually from the monitor, till it gets 
so far away that the jet no longer does efficient 
work. on account of bring- more or less whipped into 
spray before it strikes. The monitor line must then 
be rxtended and the monitor reset oncr more close 
to the pit face. 

\\'ith thcse condition-, it is e,·ident that the deeper 
the pit the more earth can be exca,·ated at one set­
ting of the monitor, and the less labor will be used 
in moving forward. 

There arc several limitations to the d(•pth, how­
evcr. One is evidently the occurrence of bed rock, 
or of clay or other strata too tough to be efficiently 
excaYatt'd by the jet. 

\nother is the matter of efficient dn:dgr pumping. 
The dec:pcr the pit bottom. the deeper the dredge 
pumps must he set. since the pit bottom mu-.t slope 
to\\'ard the pumps in order that the materials may 
he carricd to the latter. Hut the dreper the dredge 
pump .;etting. the higher the materials must be 
pumpl·d to drive them to the top of the dam where 
they an· deposited. .\ point is reached where the 
gain in !wight of pit face is counterbalarKed by the 
addc:d t·ost vi pumping. 

~till another limit. at Lockington. "'a" set to the 
pit depth by the nec(•;;::; ity of guarding- the pumps 
from flood in seasons of high watrr in Loramie 

FIG. 187-SLUICE DITCH UNDERMINING AND EXCAVATING THE BORROW PIT FLOOR. JUNE, 1920 
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Creek. At L ocking-ton tha!\ was the determining fac­
tor. The pumps were set at the lowest safe eleva­
tion ( 895 f<.•et above sea level. the dam c rest, " 'hen 
finished, being at e levation 954, and the vall ey floor 
at 885 ). T o get th e s u111p Je,·el as far below the 
pumps as possible, thus loweri ng the borrow pit 
fl oor (sin\e th e s ump water and pit floor at th e 
s ump are at practically the same level), the pump 
s uction pipes were mad(• as long- as possible. From 
this lo west possible lewl at the pumps, the pit floor 
s lopes gently up,,·ard in all dire<.·tions at a s ufficient 
angk to brin~ the excavated material down th e 
s luice ditches to the pumps. 

T lw degree of the slope of tht• pit bottom is im­
portant. because it determines the amoun t of ma­
tC'rial '' hich with a g i\'en area of borrow pit can be 
brought do\\ n to th<.· pumps. The flatter thi s slope 
-that is . th e flatte r th e ri se of th e pit fl oor- the 
hi~lwr will lw the face of the pit bank at any given 
distant'<.' from th e pumps; and the higher th e pit 
face . th e g-n·ater the amount o f material excavated. 
\t Locking-ton Ja.;t .;c•ason. the gradient of tlw slope 

\'ari<.·d from about 4 to about 51 .z per cent (dt•pend-
ing upon tht· pit floor matniab). T h is season. by 
proper ma IIi pula tion. the -..Jope.; ha \'{~ ht•en flattened 
"" that theY \ar\' from ahout 2 1 .!. to about 4 per 
cent. a red;1ction- of ahont I • ·l per n· nt. The in­
t·reast• in tht· quantit\' oi materials thu.; made :1\·ail­
ahle '' ithin tht· pn·.;e,lt limits of the borrow pit can­
not IH' exact ly estimated. hut it is between 200,000 
and 300.000 t'i1hic yards. 

Thi-.. flatkning of tht• pit floor slope was accomp­
li shed hy inrrtasing th<' amoun t of \\'ater running 
in the .;Juin· ditch<.•.;, Tlw ''att.·r comt•s do\\ 11 these 
clitche.; at hig-h :-peed. Like all "'' iftly mm·ing 
strea111 \\'atcr. it tends to erode its bed. But also it 
romes do\\'n the -.I opt.· lwa \' i I y loaded '' i th ma tt.•ria I 
,,·aslwd dm' n ir•ml the pit fan· hy tht· hydraulic 
monitor. Yarying in coar.;cncss from fine day to 
.;tont.'" a foot or more in diamctt·r. (~t·e Fir.r. 193). 
Tht.· flm\ ing- -..tream tendo, to drop tlw coar:-<.·st of 
these materials a•~d thus fi ll up its bed. J f it fl ows 
at sufiit·ient speed. 1t eroclt•.; its bed faster than it 
clrop:- the r ,mrser materials. and the -..tream slopt· 
flattens Hut the flattem·d s trea m slope s lows down 
the water':- "peed. and the slackened speed rause.; 
it to t•rode its bed less and drop mon· coarse ma­
tnials. Thu:- in timt• the slopt· arrives at a stage of 
equi libriu m, when the ditch bed tro:-ion is ju.;t hal 
a need h) t ht· d ropJWd ma tt.•rial. 

fncn·as ing the quantity of \\'aler fto\\'ing in the 
ditch disturbs this equilibrium. hy increasing the 
.;pt.·ed of tlw water. the 1ncn·asc hting due to tht fact 
that a smalk r proporti on of the water is no w in con­
taC"t '' ith tht· rough dilt'h bed which impedt•s it. 
(Tlw lo\\'er layers ot \\·att·r "grease" the ditch bed 
for the uppn layers to s lid e O\'cr. and when the 
quanti!~ of water is incn·a-..ecl there is a greater 
t hickne.;s of the:-e upper layers). The incn·ased 
speed wi ll incrtase the erosion. and thi s in turn w ill 
flatten the ditch lwei slop<.'. Coil\ ersely, diminish­
ing tlw quantity of \\'ater ,,·ill steepen the ditch 
s lope. The increase in the quanti ty of \\'ater. just 
discus-..t•d. ha.; the acl\'antage not only of flatt<·ning 
the ditch <;)opt•. hut of cJrrying a greater quantity 
of eroded material to the pumps h)' rea-..on of the in­
('J'eased \'Oiume of flow. 

It may also be no ted that in passing o,·er a portion 
of the pit bottom containing a greater proportion 
of coarse mate rials, th e ditch s lo pe \\'ill steepen, 
s ince these coarse materials wil l impede the fl o \\ , 
thus requi ring a steepened :-lope to prod uce the 
speed of eq uilibrium at which, carrying a given ma­
terial, the deposition and erosion balance. Con­
,·er.;cly, when flO\\ ing o\·e r fim• materials. the ditd1 
s lo pt' flattens. 

The Ycloc it\· of the water is increased and the 
ditch slope fiatt<·ned not only by increasing the 
quantity, but by concentrating th e fl ow. lt is clear 
that a broad shallcn\ stream will be much more im­
peded by its rough bottom th an the samt stream 
when made narrower and deeper . .\t Lockington 
this <"uncentration is produced by means of ''sluice 
boards," likt thos<.· sho\\ n in Fig. 186. The~e form 
arti firial wooden hanks, bet\\'et•n which the \\'atcr 
is penned to a S\\ iit arro\\'y s t n·am. 

The Lorkington sl uice ditches art set to ,,·ork 
erodi ng pit mat<·rial as well as carrying it to the 
drt·dge pumps. It is w<.·ll known (.;t•t• Bulletin for 
:\Ia). 19 19). that the chief erosi\·c po\\ n of a strea111 
is exe rted unon the ca,·in g hank at th e out--ide of a 
cun t·. wlwrc the ri\'C'r -.wings round a bend. \t 
thest• points th<' hank i., undt'ITUt (j ust a~ the hy­
draulic monitor unden·uts tlw pit hank). and falls 
in masses into tlw stream. to ht• carried a\\'a\ 1)\· tht· 
<.'\Jrrent. This efl<.·ct is made use of at Locki.igton 
to excavatt.• the bottom of tlw horro\\ pit. By tak­
ing- away tht• sluice boards from OIH' -.idl· of th<.· 
ditch. and JlliShing- thoo.,e on tlw othl.'r "ICk tartll<.·r 
into the s tn·a111. tlw curn·nt is deflectl'd ag-ain-;t the 
cxpo,.;t.•d :,icl<· unckrrutting it. and carrying the ma­
terial a\\ ay to tlw pumps. Hy continuing the proces-, 
th e ditd1 i:- g rad11ally bent aside to a totally Ill'\\' 

cour-,c. 1110\\ ing away tht• intl·n·enin~ pit tloor a:- it 
shift.... Fi~. 1 ~7 ,;ho\\ s thi s proce,;s in full ,.,,,·ing. 
.\t Lockin g-ton the undt'ITUt ditch hank ha.; ht•t.•n 
"(JnH·times as much as tl'n or tifteen ket in ht.·ight . 
the ditch thus pt.•rfc,rPling a ronsidl· rahle \\ork in 
excavatio n which othen\ ise wcmld dend\·e upon tlw 
monitor. 

\nother application of this proces:- i-. :<tell in Fig. 
186. which shows a bank of loose earth thrt1\\ 11 up 
by a drag-line exc:\\ a tor. again:-t tht.· ha-..e ui which 
one ui thr ..;Jnire di tches i., diret·tt·d ll\ mean:- oi tiH' 
s luin· hoards. ~ur h loo"<.' malt.•ria l 'is unckrminecl 
with g-reat rapidit::. lt i" dug hy tht· clraglint• from 
depth.; in the pit too lc)\\ to JWnnit direct :-Juicing 
to tht· pumps. Therefore th e material has to lw 
thnH\ n fir.;t to hightr eln·ation. Drag-line t.•xca\ a­
t ion is mort.• expen:o.i\·e th an that hy hydranlir mon­
itor. hut was nen·s:-arY in this rase hecau:-t• of the 
insufficiency of gra\·el-in the pit as a wholt· to iur­
nish th e nt.•cessan· thickness of porous t"mhank­
m en t in t lw dam in proportion to tlH· i 111 pl·n·ious 
core. The g-ra,·el in tht· borrow pit occur:- mostl~ 
in tht· \\·t·,-t part of it. and to obtain it in sul11cient 
amonnt a greater depth had to he exca,·at<•d. 

.\nother method oi n·mo,·ing the loose hank oi 
gra\'t·l ext'a\'ated hy thi.; draglinc is :-hown in Fig. 
185. where one siclt.• f)f th e ha nk is being eaten away 
hY a .;tream of water i.;suillg from a fiftet·n-inch 
p~pe. and ,,a-,hed down into on',, of the :-Juice ditches. 
This water is pumped at low pressure hy a special 
pump. 
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The wa te r in the sl uice ditches a t Lockington has 
a ,·elocity of about nine feet per second . .\t thi s 
s peed it is able to tra nsport s tones to the pumps. by 
rolling them along the ditch bottom, larger than 
can go throug h the pumps. ,\"grizzly." or grating . 
of iron ba rs spaced about s ix inches apart, is plac<·d 
at th e mou th of t he ditch, w here it debouches into 
the sump, to catch the "overs ize" s tones, two or 
three men, removing th em as fas t as th ey accumu­
late. .\t most of the dams it will be remembered, 
this wurk of separa t ion i" done by a revoh·ing 

-----
I 
1 
I 

cons truction and opera tion would make the tota l 
cost of opera ting it at L ockington some'' hat greater 
than that of simple g rating such as is used. 

T he proportion o f overs ize s tones in the L ocking­
ton borro w pit is low, averaging about 10 per Cl'nt. 
\\' hen · these s tones occur thickly. as in the gran·! 
s trata in the we,.. t part of the pit, the problem u£ 
getting them out of th e way of th e monitor jet is 
somewhat vexatious . They soon cover the pit floor. 
a t the base o f the hank whi ch is being jetted do'' n. 
to a depth s uch tha t they act like " r iprap" on a rin·r 

FIG. 188-PUMP HOUSES AT LOCKINGTON. AUGUST 5, 1920 

The middle st ructure is the dredge pump house; that at the right is the house for the low pressure pump used to 
drive the water in the second circulating system described on page 29. The auxiliary sump there described, supplying 
water to the tw o circulation systems, is under this house. The pipe at the right is the low pressure dis charge; at t he left 
is the discharge of the first ctrculating system, running to the gravity ditch above the borrow pit face . The long pipe 
at the center , running from the left-hand pump in the dredge pump house, is the suction of this pump, which actuates 
the first circulating sys tem. (See page 28). The stiff leg derrick at the left handles the machinery parts when changes 
must be made in the dredge pumps, etc. The junction of the two main sluice dttches coming down to the dredge pumps 
from the borrow pit, is seen at the left in the foreground. The dredge pipe line to the dam embankment is seen climb­
ing the s lope at the right. 

g-riZ7ly. made of a long cylind r ical st~:t· l .... hel l. :o­
tated hy an elertric motor. and perforated w tth 
se ,·en-inrh holes. T he earth and small<:r s tones 
drop th rou~h thest• holes int o the sump belo w. whil e' 
the ovtr..;ize stones roll o n t•ndwise through the 
shell ( '' hich is :-t•t on a -..lant). and drop into a 
du mp car. Such a grizzly t·ould han· been used at 
Locking-tun. but would not ha \·e permitted the ex­
n w at ion of th e bor row pit to quite so low a level 
( .... ince the levels of the pumps and sum p arc fixed 
by consich.·rations of safety against flood:-.. as t•x­
plained ahO\·e. and the grizzly must he set a cert ain 
workin g d istance above the s ump wate r k vel to op­
e ra te properly). .\l so. s in ce th e g ri zzly requires 
one or two attendants in any case, ih t·xpense of 

hank. proh:cting the earth ht·neath from the impart 
of tlw itt. ancl seriou-..Jy impt·ding tht· prog-ress oi tilt' 
exca\a tion. .\n t•xpedient somt·ti nH'" u..;t•d in --ud1 
a cast· is to b'tr~ t hl· s tones hy boring a hole bent·a th 
them '' ith the jet. into whirh the~· ~radually sink 
out of ... ig-hl. Tlw proces ... i-. t:ntirely ft:asihle. hut 
rather t·xpensive in t ime and power consumed. ami 
when done. is on ly a postponement of the day of 
reckoni ng. T he llll ried bont•s a re sure to rise again 
at a Ia t cr stagt· in the pit t•xra \'a t ion. to stare the 
operator in the fan· and demand a further dispo--al. 

Tlw n·ason for th is is that the part oi tlu pit 
floor tlt'ar the working fan· of the hank doe,; twt 
conw a t once to the fla t fina l s lope g ivt•n it by the 
sluict• ditches. lH·t·au-..e the latter. at th i..; point. an· 
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FIG. 189-RIVER SECTION OF THE E 

The view is northwestward, endwise of the dam. The work in the middle foreground occupies the old bed of the Stillwater River, 
which is now running through the conduits. The walls of the conduit outlet are seen at the left, with the river beyond. The river above 
the conduit inlet can be seen at bhe extreme right, but the walls of the inlet structure are hidden by the levee topping the upstream 
slope of the rising dam embankment. The dragline excavator seen in the distance stands on a cross dam which it keeps building higher 
to retain the core pool seen in the right foreground. This dam is located on what was the old right bank of the river. The slope in 
the foreground, at the extreme right, is the slope of the cross dam similarly built on the old left bank, the pool being retained between 
these two cross dams and the upstream and downstream levees of the rising dam embankment. The gravel slopes and beaches, en­
closing the core pool, show clearly the nature of dam structure, the dam core being built up by mud deposited from the water of the 
pool, and the material for both the core and the gravel slopes being pumped to the dam top through the pipe lines seen along the 
levees. The pump house in the foreground is mounted on a scow, which rises as the pool rises, the pump taking water from the top 
foot or so of the pool and returning it to the dredge pumps for a fresh load of embankment material. The timber tower is built on the 

not fully formed. These ditches arc given their 
swiftest, and most concentrated Aow by the s luice 
boards, and the sluice boards do not get into effec­
tiYe operation until the ditch gets some distance 
downstream fro111 the pit face. Ncar the pit face 
the sluice water. dcri,•ed from the monitor jet after 
the latter has been dissipated by striking the face is 
of the bank, and from the ditch water cascading 
down the pit face (see Fig. 18-1-), is more or less scat­
tt·red and ineffective for erosive purposes, and there­
iore lea,·cs the pit Aoor ncar the base o[ the bank 
lying at a steeper angle. lt is on this steeper s lope 
that the stones a re buried. Later, when the pit face 
has been pushed back by the advancing monitors, 
this steeper grade is mowed down by the s luice 
water, now gathered into one swift and powerful 
stream by the slu ice boards. (See Fig. 18-1-). The 
buried stones are thus again undermined and 
brought to the surface, to block the sl uice ditch until 
they arc removed. For these reasons burial by 
means of the jet is inadvisable . 

. \t Lockington, the practical solution of this prob­
lcnJ is to load the oversize stone into a wagon, as 
soon as they gather on the pit floor thick enough 
to impede the monitor jet. and cart them to the dam 
embankment to he used as paving for the slopes. 
This paving, built in part also of stones carried to 
the beach s lopes of the core pool through the dredge 
pipes, will give the final finish to the embankment 
surface, in place of the g rass slopes originally plan­
ned. The finished appearance can be seen in the 
downstream s lope of the dam, shown in Fig. 180 in 
the last Bulletin. 

The size of the stones brought do"·n by the sluice 
ditches is always a source of surprise to those who 
see it for the first time. The largest brought down 
at Lockington are shown in the picture, Fig. 193. 
The he a vi est wl'ighed 376.0 pounds, the other two 
being 275 and 205 respectively. Rock of such di­
mensions ar(' not ro lled continuously down a ditch 
bottom. They are shifted a little at a time, as the 
water gets a fa\·orable "hold." 

The work on the dam embankment at Locking­
ton has only been touched upon in this article. 1t 
will be treated at length in a future issue of the 
Bulletin. 

FIG. 190-CREST WALL TOPPING THE DAYTON 
LEVEE. JULY 24, 1920 (See Page 31) 
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NGLEWOOD DAM. AUGUST 17, 1920 

) 
l 

center line of the da m to s upport pressure cells which are imbedded in the core material below. These indicate the horizontal and 
lateral pressures in the core, giving thus a m easure of the consolidation of the core material. (See Bulletin for April, 1920.) 

The most significant feature of the view is the demonstration it presents, directly to the eye, of the stability of the hydraulic fill con­
struction. Note the narrow width of the pool, which deposits the core material, a s compared with sand and gravel slope and beach en­
closing it at the left, remembering that a similar slope and beach enclos es it on the right, though not so clearly s een. These slopes and 
beaches a re of clean, solid sand and gravel, which drain perfectly to permit the escape of the entrained water of the core materia l, per­
mitting the latter to consolidate as time goes on. W ith such broad, s table masses of s and a nd gravel enclosing the core the practical 
impossibility of the core material ever breaking through and flowing out into the valley a bove and below, a s some have feared, is clear 
to t he eye. It is worth pointing out that s uch an a ccident would o ccur during dam cons truction, if at all, since it is at that time that 
the core material is most uns table. The picture s hows why the Co nservancy engineers have no worries concerning such an occurrence 
at the Conservancy dams. 

August Progress on the Work 
GERMANTOWN 

During tht month of July 6.?,670 cubic yard~ of hydraulic 
embankment \\as pumped imo place on the dam, bringing 
thc- total embankment at the end of July up to (169,700 
cul1ic yards This yardage make::. the dam 84.7 per cent 
completed. 

The large dragline is nO\\ preparing to cross over the 
o ld borrow pit and excavat t• tnough materia l from the 
island formed between the crtt•k and the borrow pit to 
finish the dam. 

At the pre::.ent writing the pumping plant is shut down, 
tlue to this program for the dragline Ad\'alllagc is being 
taken or the shut down to repair pumps and locomotives, 
to patch the Aoor in the hog hox and to make minor re­
pairs on the little draglinc. 

During tht• month work has ht•en started on the drain­
age system f{lr the dam. The gutters along the edge of 
the dam arc being laid up with dry rip-rap. Good progress 
is being made on this work. 

This month also marh the starting of work on the 
spillway bridge exca\'ation. Three piers arc heing put 
dO\\ n into rock The exca\'at ion of the spillway is rapidly 
nearing completion. I t will J>robably be finished by the 
latter part of \ ugust. 

The facing of the upstream ~dupe of the dam with dry 
rip-rap is continuing daily. The l'arth su rface drt·ssing on 
the downstream slope has been completed to elevation 
780. Gravel is being p laced on that port ion of Road No. I 
from the camo to the top or thr dam. 

) C. }.lcCann is making excellent progress on Road No. 
2. He expects to finish before the last of August, after 
which hr will mo\·e his equipment to the dam, using it to 
spread material from the spoil banks along the outlet 
works. over the old creek bed, and to backfill against the 
concrete retaining walls of the outlet works. 

Augus t 16, 1920. 
Arthur L . Pauls, Division Engineer. 

ENGLEWOOD 

l lydraulic fill has JVOgn•ssed fa\'Orably durin)C the 
month. The dredge pump~ handled 153,380 cuhic yards, 
and 5,450 cuhi<- \'ards \\ere placed in the rolled embank­
ment in Cro~~ Dam ::\o. 2. The total yardage to date, in­
cluding all cla~~es or embankment, is 1,600.000 or 4() per 
cent of t h l· e~!imated quantity. The best month's record 
for hydrau lic ti ll has again been broken, 18,552 cars being 
pu mped. 

The hydraulic fi ll in the river closure has reached a n 
e)e,•ation of 825, a height of 57 feet above the river bed. 
\\'ithin a week a sufficient height will ha,·e been reached 
to insure safety against 0\'ertopping in case of a repetition 
of the 1913 flood. with the temporary spillwa) and en­
larged conduit in servtcc. 

Cross dam :'-lo. 2, west of the river, has reached a height 
of 830, or .W feet be low its projected ele\·ation. This 
should he completed during- thl· coming month. 

Ovl'rsi.t.e rock, rejected from the dredge pumps, has 
been placl·d on the upstrt•am slope oi the dam in the river 
closure. Rubble paving around the outlet conduit has 
been continul.'d. 

Xew tracks in the borrO\\ pit ha\·e been laid and bal­
lasted. 

A ugus t 21, 1920. 
H . S. R. McCurdy, Division Engineer. 

LOCKINGTON 

During the past month 1.770 cuhic yards of matl·ria l has 
been the dailv average placed in the dam by the hydraulic 
fill method. The average lwi(Cht of the embankment west 
or the ontkt ~tructure is 37 feet below the finished top of 
the dam. and on !ht east side 39 feet below. 

The stone surface dressing is advancing at a rate to 
keep it even \\ ith the earth lill and indications are that it 
wi ll prove to he a ,-cry desirable tinish for the dam. The 
s tone is a by-product or the hydraulic fi ll operations. 
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Some minor repairs have been made on roads 9 and 10. 
and arrangemen ts a r e nearing comple;:t ion for r l'su ming 
work to finish Hoad 9. 

' August 20, 1920. 
Barton M. Jones, Division Engineer. 

TAYLORSVILLE 

The total quantity of concrc:te placed during July was 
8.087 cubic vards. This is our best n~corcl for one month. 
The yardage for August wi ll not he much aho1·e 6,000 
cubic yar ds. as we ar e fin ishing on t h e uppa end where 
the wal ls arc not so t hick. 

The cast wall, t he center wall and th~· lloor are finish ed. 
The west wall will be finished in two wec:ks. aiHI IH' thl· 
middle of September the piers under the spillway si10uld 
he up to the height at which they will he left unti l the 
••arth clam is completed. This wi ll ftnish the concret<: in 
the outlet works c;o..ccpt the spillway wier, which cannot 
he plan·d unti l the fall of 1921. 

The sluicing is making fair proj:!'rcs~. Tht• Lidgerwood 
dragline has ht•t•n startt·d on the cxCa\·ation of tlw inlet 
chaunl' l during hoth shifts. and casting up tht• material to 
whnl' it is sluiced to the dredge pump. The dreclg~: pump 
handlt•s a ll this material during the day shift. .\lso an 
<·xtra 3-inch nozzle under about 175 pounds pn·ssurt· has 
hl'{'n st<trt•·d. which will add ahnut 1.000 to 1.200 cuhic 
yan l ~ to th~: dai ly output of the dredge pump. 
-The grading on l{nacl 12 has hl'en fini,hed from lht· ca't 
t'LHI of thl• dam to th<: top of tlw hluiT ncar Statiou 2f•. 

0 . N . F loy d, D ivision Engineer. 
Aug ust 23, 1920. 

HUFFMAN 

Tht• rnlkd rla1 hlankt•t ha~ hl·<:n compldt•d under th e 
liJhtrt·am hali ,;f the clam. and matnial is 11ow ht•ing 
pumpt•d o11to both :- lc>p<:' nf tht' d;~m t•mhallknwnt. in tht• 
~t·ctinn ]l'ft <l)H:n cluria:g- tht• past seasoll f,ll. the flow of 
the ri1·er. .l7.000 cubic ~·ani:; of matt•rial Wl'l'l' placed i11 
thl' dam tluri11,1< th<: n1n11th of July. Tlu.• cntirt· tim<' of thl' 
day ><hifa and a p·trl of tlw lliJ.dat ,;hift h:t\'l' heell occupiccl 
i11 gdtillg <•tit balla~t gral'l'l for thl' railroad work. 

The sma ll steam drag-line is hark <•II thl' main da111 
huildi11g slopt• l<'l'l't's. Tlw cln11 '"lrt•am J,., l.'l' h:h lll'en 
huilt up to l'k\'atiPn ~Oit, fr••m thl' l'IHI d<1111 to lht• Erit· 
Railroad. Th,· draglint• is no11 nossi11g 10 tht• upstr~:alll 
,.idl' a11d 11ill build th 1: lt·l' <'<' nn this sidt· up to Lht• ... alllt' 
t'k\ atin11. 

The ,.:iuicing of ll'<ltl'l'ial from tht• hillsidt• at tlh· north 
t·nd of the daaP hao, h<:<:ll continan•<l \'t•n· succe,,fnlh· dur-
ing tlw past mnuth. . · 

C. C. Cham bers, D ivision Engineer . 
August 15, 1920. 

D AYTON 

Draglint• D- l h w;" anm·~:d und..r thl' Third :-;tn·l't hridg,· 
.\ ugu ... t 2 and is now <'xcavating hctw<:l'n Third Strt'l'l and 
Fi ith Stn•t•t. this matnial ht·inJ.( carri~:d tu tht· gran·l plant 
on sco11s. Drag-lint• 1)- 1\1. aft<.:r finishing a channl'l forth<: 
pa:-sagt• of D-Ill liiHkr tht· Thircl Strt•l'l hridgl', ha,., rc­
inrm·cl to thl' 20-inrh 11a!t'r main aho\'l' Davton \ ' it'll' 
hritlgt• ancl i~ lo11 t•ring- thl' last St'Ctinn of that pipe. Drag­
lint• D- IS j, continuing channel t'xCa\'ation hl'lnw \\'a..,h­
ington St rt't' l. 

South l{oht•rt n.anll'l·anl rin·r wal l is comp ldt'. l'Xl't'Jil 
fnr hackfilli11g a11d rkaning- the ;.ill'. Hank Stn·,·t cn·st 
wall has ht•t•n completed. Cood prng-rl'SS is bl'iug madt· 
with Still II at,•r IJri1T wall. 11 here the mixing plant is uear­
h· rea<l} fo r npt•rat ion and Finke Enginl'l'ring Company 
has nt•arly cn;npktt•d lhl' prdiminary l'XCal·atinn. Snnw 
C'l11Crt'tl' ha,.; ;d rt•ady ht'l'll plact·rl. \\'ork till Sun~"! .\ ''<'11 -

Ul' rl'taining- \\all. t'Xl<'Jiding northerly frum Thir•l Stn·~:t 
hrirlge, has ht'<'n started. 

l':·ict· J:rntht·rs ha\·e di~continut•d r<:l't'lan~:nl 11 ,r], in 
Davtnn fo r a ... hnrt time. 

'l'o datt· .13...100 ruhic vards han· ht't' n i;.,.unl from the 
~ran·) plant. · 

l'p to \ug1•:-t I. channl'l t•xcalation amounted to \119.· 
SOO cuhk vanb. Thl' pay quantity in spoil hank~ ami 
kn·l·~ :tnH;unlt·d to SXS,OOO cubic yards. Lcl't't' t•mhan!-; 
nwnt amnnnll:<l to 75,()0() cuhic )•arcls, including 1•0.000 
t·uhit· yard.., on Contract '\o. 41. Thl' total yardage 
handll'd in accompli,hing- thi,., work was 1,522.000 cubic 

yards. :\'ntH' of the fort•l!oing figures includes excess ex­
cavation for the launC"hing hasins and scowing canals, 
which amounts to 95.000 cuhic varcls. 

C. A . ·Bock, Division Engineer. 
August 23, 1920. 

HAMILTON 

The electric drac:line D-16-18 is loading cars on the 
wt•st side of the rin•r about mirlwav hctwel'n the ~lain 
Street hridge and the railroad bridge~ 

Dragline D-l(•-17 is proceeding with th e exca1·ation for 
l'il'r No. 4 of til(' Rlack Strel't bridge. Concreting of pier 
3 has IH.·en complctt·d tn ahoul low water level in the river. 
Th'· c;thle-wa,· to11·er~ han· been erected and it is ex­
J'CCtecl that the cahle-way will he in operation within a ll'w 
dav,, This cahk-11·a,· i ... for the purpose of hancl ling ma­
ll'rials during the ··~t·ct ion of the hridge. The mixing 
platlt is being plac<:<l on the ,•ast abutment. 

Dragline D- lli-20 has compktt•cl tht• scwl'r work on the 
west side and is now grading for the next track to carry 
tht• 1 rains for ~en·ing th e dt•ct ric draglinc. 

!'rice Bro~ . hal'l' laid lti.O()O hlocks in lhl' Aexihle rc,·d­
m~:nt. and 75 ~lilt" of tlw <lope rt'\'l'tmcnt. 

:\nother dragline is ht·ing ilhtallc<l for till' compll'tion 
of tht· Old l~i~t·r ch:nnwl wt·st oi the B. & 0. R. R. 

Excavation and cnnnc•tinl.( ar,• heing continul'd on the 
Black-Clawson \\all. 

C. H . Eiffert, D ivision Engineer. 
Aug ust 20. 1920. 

TRO Y 

Tht• l'UI-otT t'hannd ha" hl't'll prartically cnulplt'lt•d h~• 
Cl:lpp. :\or,lrom ,'\c Ri:t' l, the <>iH'ning into tlw old ri1·er 
ht•<l ha1·ing h~:t·n mad<· on \u!!ust 7 .. \II hut t\\'o hundrt·d 
and f'1ft\· ft·et nf tlw right sack of th<: maiu ril'l•r channl'l 
IH·I<t\\ th<· 1: & () 1\<~i lroad hridgl' has ht'l'll dug to lhl' re­
q uirt•d gr01<k. anrl the ll'l'l'l' alnll!!' tht· right sir!,· i ... rom­
pletl' except for thre{' hu1Hin•rl ft·et. fheir total pa~· "'­
cal at inn. m;11k up of I 11' 111' r, a11d IJ, am<nlnt... to IO.J.II()fl 
cuhir ,·ard-.. ' I ht• total 1,.,.,.,. <mhankmt·nt. on this s<'rtinn 
,.f till' 11nrk ;,mounts In 4.\.tl(l(l cuhic yard~. l n making 
thi' •·mhanknwut. ahnut 2.:ill0 cuhic 1ard.;; oi material ha1l 
tn he ha ncll.od 111 it··· . 

Tht• ( ·. & ( ·. [I aula!.!:<' ( ·.,. ha' l''CaYalerl fr••m th1: rivt·r 
dtall llt'l Ol lld plan·d iu ,·mhanknll'nt 14.tJ()() cnhic \'ard, of 
111'1ll'rial. l~t· tll l'l'n \ l:u kl't and \<l01nh ~trl't'h. Thi-. ma­
t t•ria I i~ pract ica lh· a ! I "t np .;oil... ht•ing Ia ken frnm a 
'lwlln11 rut. :tl'l·raginl! lonr it'<' l. along lht• O\'l:rilnw part 
oi th<: imprn1·•·cl chann('). Tlu ir st•cnnd sh<n·~:l and thrn· 
mort• St•·r ling- truck<; arrin•tl. and ll<' rl' at ""rk on ,\ug:­
ust 3. 

Tht· contract fnr huJI<Iinl.!' the: lt·l'l'l'' o11 tlw north aurl 
...outh -idt•s of :-.lnrgan Diich. at the north <'IHI of Tr .. y. 
ha, he('ll let to Tlw Finke Eng-inel'ring Cn. of Dayton. 
Their l'<lllitlment, cnnsi;;ting of a Tht'\1 ,(cam shon·l with 
a • hr<.:l'-fnurt I•,., yard dippt•r. au <I ;,t'\' t·n tt·am-.. ha ... h,·~:n at 
11nrk ... inc•· t!lt' la ... t 11 ,.,.k 111 Juh·. Thl' tot<JI yardag<: 
placed in thl' ... outh lt' l'l'l' amounts l" .J,IIOO cuhic \' ar<b. 
'I he ltTt't' n11 tht• ""lith '-i<k ol tht· ditch. is th e llt'~l tnd 
of the lt'l'<'t'. <'XII'nrlmg all through town. 011 the right si<ll' 
of tiH· ri1·<·r. and 11 ill :ll't·rag•· s ixt<-en it•l't i11 hl·il{ht. Tht 
lt'l't't' 011 th,· north si<k will ht· raised to tht• lll'ight of tlw 
IH<"'t'lll ~1. & E. l ·anal l'mhankmt·llt, and 11 ill protect the 
farm s from tlon<l water up tn till' protect ion gil' <' II no\\ 
In the canal l'mhankment. Thc ht·ighl of thi,. lt'l't•e will 
he alwul tt·ll fl'l'l ahm·l' tht• natural 1idd lcl't'l. 

R. F. G riffin, Assistan t E n gineer. 
Aug ust I 5, 1920. 

L OWER RJVE R WORK 

M iam isbur g The 11 ork on tlw ll'l'"t sick of tht• ri,·t· r i11 
~I iamishurg i ... rapidly m·aring cnmpletinn. In It'll days' 
1iml' till' m;H,·rial ... lwuld al l hl' in place . . \1 prl'sl'nt tlw 
Sycamnrt' Strt·t•l crno;;sing: of t lw H. & 0. ]{ . 1{. i,; closl'd 
11 hilt- thl' 11nrk pf grading and gral't•lling tht• ro:Hb which 
,.,lt'nd o\'t•r till' kl<'l' tn tht· nnnh and 1\l''l of this crn;,~­
ing is ht•ing compkll'<L Tht·._,. r<><Jds will he opened 11 it h­
ill a few da\'S. 

F r anklin · During the past month )l'iin·y. Boorhem & 
( ·.,. han• Collll'ktl'fl l he l.akt• \ \'t'. approach to thl' kn·c 
and " IH'all'd i1 to trat1it-. anrl han· place<l ahoui 7.000 cubic 
\'ards of malt·rial in the lt'l't't' hetwl'<:ll Lake .\1·enu.: anti 
·l'ark .\,·enut·. Tht·y an· u:.ing a narro11 gauge train outlit. 
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consisting of one locomoth·e and from 7 to 9 four-yard 
dump cars, the cars being loaded by the draglinc ma­
chine. The average haul for this section is about 900 feet. 

Middletown- The material for the levee betwceu Fifth 
and Sixth Street s is now all in place and the 300 foot gap 
at Eighth Street has been filled. The work of dressing 
this levee is progressing rapidly. This compl.:te the 
southern section of the Middletown levee. Construction 
of monolithic concrete and flexible concrete block revet­
ment to exteud 900 feet southlrh· from a no;,, SOil t• • 
south of Fifth Street will be carried on as rapidly as pos­
sible. Price Bros. Company have the contract for this 
work and have commenced driving pi les for the footing 
and anchor walls. Cole Bros. arc preparing to haul gravel 
from the river bottom below Sixth Street with the train 
outfit. to construct a berm along the river toe of the levee 
on which the flexible block revetment will be laid. 

August 20, 1920. 
F . G. Blackwell , Assistant Engineer. 

RAIL WAY RELOCATION 
Big Four & Erie-The Rig Four ballasting wil l he com­

pleted so that trafl1c can he diverted upon the uew lin e 
September .l A temporary diversion of traffic over the 
passing track was made at the west end where the new 
line joins the old line. This is just '~est of Findlay Street 
for about -1,000 f1·et. All the hallast has been delivered on 
the Erie Railwav and this line will be put in operation 
about the la~t wrek in September. 

The ~ignal system is all installed at Tates Point and 
Fairfield, except connecting up the circuits. and this is 
also nearly completed. The District forces, with t-1 r. 
Kramer, Assistant Division Eugiucer, in charge, have as­
sisted iu signal work clitching, l'!C 

Ohio Electnc Railway--The ballast on the Ohio Elec­
tric, west of Fairfield has all het•n distributed, and as soon 
as the \Valsh Construction Company complete the Big 
Four and l ~rie they will dress and finish this line. The 
District forces ha,•e the pole line 70 per cent complete. 

Baltimore & Ohio Railroad The tearing up of the rail 
in the old liuc is in progress. The track material has been 
sold to the B. & 0 Railroad. 

Albert L a rsen, Division Engineer. 
August 20, 1920. 

RIVER AND WEATHER CONDITIONS 
The rainfall in the Miami Valley during the month of 

) uly "ariecl from :1.14 inches at the Taylors' ille Dam to 
:i.35 inches at Ingomar. on Twin Creek. At Dayton it 
was :l.71> inche~. 0.-18 inches more than normal, reducing the 
accumulated deficiency since January 1 to 2.-13 inches. 

.\ rise of ahout 8 feet occurred in the Stillwater Rh·er 
during the fir'>t part of the month. due to the precipitation 
of from one and a half to two inches which fell un july 2. 
Freshets of les., importance also occurred in some of the 
other streams of the \'alley due tn this storm. During the 
rest of the month the stages were comparatively low. 

Ohscnations taken at the local office of the U. S. 
\\'eather Hureau show that the mean temperaturt• for the 
month "a~ i:!.:! degrees. nr :1.'> degrees less than normal; 
that there" ere ti clear days. i partly cloudy days. i cloudy 
days, and 10 days 011 which the rainfall amounted to or 
exceedetl 0.111 of an inch: that the a\"erage wind \clocity 
wao; " · ' mih~ per hour: and that the maximum wtnd \e­
locity for li\ e minutes was :1:1 miles per hour irom the 
northeast on the :lOth. 

Ivan E. Houk, District Forecaster . 
August 31, 1920. 

Hydr; ulir Equipment and Operation at the Locldngton Dam 
Engineering Details Showing the Layout and the Improvements I nst ituted 

During the P resent Season. 

Study and ohserYation on the methods used last 
season ·in -;luit·ing material for the Lockington dam 
embankmt•nt, led at the IH·ginning of the prest•nt 
season to s<.'\ t•ral modifications "hich haYe been of 
marked value in increasing- the efficiency of the 
operations. 

The pn•st.•nt Ia~ out at Locking-ton is shu\\ n in 
plan in Fig-. 191. The water consumed in the \ari­
ous operations is obtaint•d from the Miami and 
Erie Canal, whic·h runs con\'t•nicntly a few hundred 
feet east of the cast end of the dam. The quantity 
required i-; ahout 20 cubic feet per second during 
two ten-hour shifts. As th<.• city of Piqua, a few 
miles below the dam. depends on this canal for its 
\\'ater suppl~· . it ''as nece~sary, in order to insure a 
sufficiency for Consen·anc\ nt.·ed:;, to make exten­
si,·e repai'rs to the Sidney feeder. which brings water 
to the canal from the i\1 iami River at Port JefTer­
son, and also to the State dam at the latter place. 
These repairs 1\'nt' accepted h) the State a...; pay­
ment for tlw "ater to be used. ln order to make 
certain that Piqua should nc\ er run short of a full 
supply. the quantity of water aYailable from these 
imprO\'ements was made co11siderahly g reater than 
the Consen·ancy requirements. 

Of the 20 second feet taken from the ca nal , one 
half is pumped through the monitors to tear clown 
the: pit fac<· The other half is led over the top of 
the pit face. wh<•reYer the monitor is working, to 
increase the flo\\' in the sluiCl' ditches. The total 
flow is picked up by the dredge pumps at the sump, 
and sent to the core pool on the top of the dam 
embankment, whencC' it overflows through \'ertical 
shafts in thC' hack of the outlet walls of the dam 
structure, into the new channel of Loramie Creek, 
now flowing between these walls. Two subsidiary 

circulating- syskms take water from tlw dredge 
pump S\llllJl, and return it again after using it for 
sluicing opt.•rations in the burrow pit, as explained 
later. Th<· entire water S) stem is thus comprised 
in four parts 

To stead~ the source of supply. the wat<·r is led 
from the t'anal. through a pipt: etth·ert controlled by 
gates, to a ... mall natural r<·senoir, or forehay. just 
south of thl· ea~t end of til<' dam. The main ditch 
of the grnvity supply takes from this forebay 
throug-h g-atts, anrl is led along the ,·alley slope in a 
coursC' roughly parallel to the upper C'clge of the 
borrow pit and connecting" ith it by laterals which 
enable \\'al<.:r to be dropped o\ er the bank \\'lwn_·,·er 
a monitor may be working-. Thi::-. main ditch ha:; a 
capacity of about 25 cubit· ieet per second. made 
ncccssan (),· the iact that ht.·sicles the flo,, from the 
reservoir. it must also carry the discharge from one 
of thC' circulating- pumps. 

The monitor pump hous(• is located at tht• west 
end of the fqrehay. and is equipped with thn·e .\llis 
Chalmer-. centrifugal pumps. direct-conectecl to 3-
phase. 60 cycle induction motors. taking ntrrent 
from the Dayton Power and Light Co.'s 30.000 volt 
transmission line, which \\'aS extended from Piqua 
for Consen·ancy use. . \II pumps on the work arc 
driven ll\· induction motors from this line. 

Two elf the monitor pumps are 8-inch centrifugal 
pumps. driven by 100 horse power motors. and so 
arranged that they can he connected either in series 
or in parallt-1. Each has a capacity of 2.500 gallons 
per minute against 125 feet lwad. The third monitor 
pump is ''a booster," a 14-inrh pump with a capacity 
of 5.000 gallons per minute ag-ainst 115 feet head. or 
of 2,500 gallons per minute against a 230 foot head. 
\\'ith the two 8-inch pumps \\'Orking in parallel a 
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~G. 191-BORROW PIT AND PUMPING LAYOUT AT LOCKINGTON DAM 

The wa ter used comes from the Miami and Erie Canal at the right, the flow in which was enla rged for the pur­
pose. The water flo ws from the canal to the forebay or reservoir, at which the monitor pumps are located which sup­
ply the high pressure water for tearing down the face of the borrow pit, the la tter being indicated by the hatched line. 
The "ditch for sluice water," running parallel to the pit face, d raws an additional supply from the forebay by gravity, 
and pours it over the pit face wherever a monitor is working, to help swell the flow in the sluice ditches leading down 
the borrow pit from the pit face to the dredge pumps, these sluice ditches carrying the materials excavated by the 
monitor jet. The dredge pumps take the water and earth material from the sump and drive it th rough the dredge pipes 
to the core pool on top of th e dam embankment. The overflow from the core pool drains through vertical conduits in 
the backs of the outlet structure walls of the dam, to the channel o f Loramie Creek, now flowing between these walls. 

pressure of from 40 to 70 pounds per square inch is 
obtained at the monitor, depending on whether a 
5-inch or a 4-inch nozzle is used. T he 5-inch nozzle 
is used to excavate the pit face where the material 
is softest. ( t\ loamy gravel). On such material 
the large jet at low pressure is much more efficient 
than the same amount of water at higher pressure. 
For hard clay a 2,0-inch jet is used at 175 pounds 
pressure. To obtain this all three pumps are con­
nected in series. For intermediate materials a 3:v.l­
inch jet is used at about 120 pounds pressure. This 
is obtained by conecting the two smaller pumps in 
parallel, and the larger pump in series with the com­
bination. This adaptation of different pressures 
and nozzles for different refractoriness of the pit 
materials has proved very advantageous. 

The main monitor pipe line runs from these 
pumps into the pit and along the pit floor roughly 
parallel with the pit face. It is of 15 inch spiral 
rivetted steel pipe, 12 and 14 gage. Lateral branch­
es, leading from this main to the monitors, are of 
10-inch fl anged wrought iron pipe in about 20-foot 
lengths.* Since two or three monitor settings are 
often used in a single day, requiri ng an almost con­
tinual shifting or extending of these branches, gate 

•Jt has been found that longer lengths (of about 30 feet), 
of light weight pipe would have been more desirable for 
these branches. on account of the large amount of sh ifting 
above noted. 

valves are placed at strategic points to enable these 
shifts to be made at any time. The total length of 
the monitor supply line varies from about 800 to 
about 2,000 feet. 

The booster pump on the monitor line, described 
above, was set at work early in June of the present 
year, as one of the improvements which last sea­
son's experience suggested. A second improvement 
was in taking a large flow of idle ground water, 
which ran out of the gravel in the west part of the 
borrow pit into the dredge pump sump, and setting 
it at work bringing down material. This ground 
water diluted the loaded flow from the sluice ditches 
by about six second feet, requiring thus nearly two­
thirds of the capacity of one dredge pump just to 
get rid of it. The idea suggested itself to set up a 
third pump in the dredge pump house, which should 
take this idle ground water, and pump it into the 
gravity ditch above the borrow pit face, thus com­
pelling it, as it came back down the s luice ditch, to 
bring down a load of material to the sump, and save 
the dilution and the "·aste in pumping. This idea 
was carried out, the added pump being run at a 
capacity of about nine second feet, this quantity 
thus circulating continually, being pumped "empty" 
from the sump to the gravity ditch, and returning 
loaded, like a conveyor belt or a train of dump cars. 
In order that this water might be as free from sus­
pended material as possible, the suction of the cir­
culation pump was led t" an auxiliary sump, located 
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near the main sump in a location to intercept most 
of the ground water flow out of the gravel belt, and 
connecting with the upper level of the main sump 
by a pipe culvert, the object of the latter being to 
steady the sump water level. This circulating water 
evidently makes no difference with the quantity of 
water in the sump, since whatever is taken out by 
the pump is immediately returned by the sluice 
ditch. Neither docs it make any difference in the 
quantity passing through the dredge pumps. Its 
operation is simply to compel all the water passing 
through those pumps to take a load of material 
with it. 

The effect of the increase in the sluice ditch flow, 
thus produced, in flattening the borrow pit slopes, 
has been noted in the preceding article. This flat­
tening has averaged about 1,0 per cent, and has 
increased the quantity of available material in the 
borrow pit, over the present area, between 200,000 
and 300.000 cubic yards. Besides doing this service, 
the increased flow in the sluice ditches also de­
creases the labor necessary to keep these ditches 
clear. 

It was noted in the preceding article that a drag­
line excavator digs in the gravel bank in the west 
part of the pit, below the regular pit floor grade, 
and throws up a bank of loose sand and gravel to a 
higher level, to be carried to the dredge pump sump 
by sluice water. This dragline is a Class B Lidger­
wood machine with a 75 foot boom and a 1,0 yard 
bucket. Th<' sluice water is supplied by a second 
circulating system, like the one already described, 
the quantity being about 8 second feet. It is drawn 
from the same auxiliary sump that is used for the 
first system. by a centrifugal pump working at 13 
pounds pressure, and is driven through a 15-inch 
pipe to the point of operation. A short length of 
channel pipe receives the stream of water as it 
debouches at the base of the bank, and is shifted 
by hand to ac<'omplish the washing down of the 
loose material to the best advantage. By this sec­
ond circulating system an additional 800 cubic 
yards of material is fed to the dredge pumps during 
the day shift, the pump being idle during the night. 
The dragline excavator, to dig this quantity, has to 
work during both day and night shifts. 

J t "ill be noted that with both dredge pumps 
running the Aow in the sluice ditch is 29 second 
feet, of which lO comes from the monitor. lO from 
the gra\'ity ditch, and 9 from the circulation sys­
tem. \\'hen the sluice ditch re<'eives also the Aow 
from the second circulation system-that supplied 
to bring down the loose gra,·el bank the flow is 
increased tht>rebv to 37 second feet, the maximum 
ditch flow at Lockington. In either case, however, 
the Aow through the dredge pumps is the same-
20 second feet, the change being only in the load of 
materia I pumped. 

It is worth noting also that the water supplied to 
the gravity ditch by the reservoir, and that supplied 
to the monitor. is in each case about lO second feet 
in amount, and that this is also about the capacity 
of each dredg-e pump. This equality in capacity has 
adYantages in operation. Thus if it is necessary to 
-.hut down one dredge pump for any reason, it is 
necessary also to decrease the flow coming down 
the sluice ditch by the same amount, or the sump 
will flood. This is conveniently accomplished by 
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shutting th~ gat~ leading to the monitor. But this 
stop~ tht• t•xt·avation oi material. leaving 19 second 
feet oi idlt· water coming down the sluice ditch. 
Tht•rl'ion· ii the ~hutdown is prolonged. the gra,·ity 
~upply b dt·creased. and the monitor again ,..tartl'CI 
t•xca\ a ling. tlw n·gular operation being then in d­
fect. hut \\ ith one instead of t\\·o dredge pumps 
work in~. 

Tht· l'li"n·t oi thl' imprm·ements in the Locking­
ton borrow pit made ;u the beginning of the pre~­
ent H'ason. may h~ judged hy a compari~on of fig­
un·s taken irom the record this vear and last. In 
the ht·-,t month of operation last -year. 56.000 cubic 
yards of lnatt·rial \\t'rt' ell-posited in the dam. Tht· 
last t\\ o "orking months ui thi-, ) ear h;\\'C avtr­
agt•d iKOOO cubic yards. 

The !oration of tlw drt•dge JHllllp hou:-e and sump 
at I .ocking-ton was cktermi ned hv se,•eral considn­
ation..,. ( '>nc: was that of safety: the pumps being 
plact•d at tlw lowtst eln·ation which would leave 
tlwm fn·t· frnn1 probalJic damage h: floods. To get 
tlw pit floor practically on a len~! with the sump 
";ltt·r- as far lH'Io\\ thi-. as l'os,.,ilJle. ~o a-. to secun· 
maximum pit depth. the pump suction "a' kngth­
l'IH'd ""that the hit \aries irom 12 to 15 ft.ct, ac­
ronltn~ tu condi tions.* \\'ith the t•lc,·ation of tht· 
pit hol\wn at tht· :-ump thu.; <.leterminl.'d. the pump 

•11 \\<h io·art·cl lhell thl' lon1.!" pump "uction wnnld ~.:iH· 
tronhl<· !n .ur kaka!.(\''· 11\'t.'< ,,itating in:qm:nt priming. and 
abo I·~ r•·•IIH·ing:h<· pump capacity. hut hy carl' hoth oi 
th<'''' dit)intlti•·, ha\l' hnn an•idt>d. 

The largest stone 
weighs 3761 

1 pounds, the 
next largest, 275 pounds, 
and the smallest, 205 
pounds. The sluice 
ditches are seen in ac­
tion in Figs. 186 and 187. 
Stones of this size, of 
course, are not rolled 
over and over continu­
ously down the ditch, but 
arc moved little by little 
as the water undermines 
the stone and gets it off 
balance. Such "oversize" 
stones are too large to 
go through the dredge 
pumps, and are removed 
from the ditch and load­
ed into wagons to be 
carted to the dam em­
bankment, where they 
ne used to dress the dam 
slopes. (See Fig. 180 in 
the last Bulletin). The 
man in the picture is L. 
J. McW illiams, the Lock­
ington field clerk. 

The "oversize" stones 
that come down the 
sluice ditches are caught 
on a rectangular iron 
grating w ith an opening 
S or 7 inches square, the 
retained stones being re­
moved by two or three 
men stationed at the grat­
ing for that purpose. 

houst· was located as far do"·n the valley slope as 
possible. to ~et it a-.. near as might be to the center 
of tht• dam embankment 1 to sa\·e pumping through 
long pipe line-..)." hile at the same time it \\'a-. sunk 
dt•t p enough in the ground to create a sufficiently 
hi~h pit face for efficient monitor exca,·arion. This 
"a..,, of t·our-.e. clone at the beginning of last season, 
hl'ion· an: pumping \\'aS done. the excavation for 
tht• pumps ancl -..ump being done by a derrick rigged 
a-. a clraglim· f'X(<l\ a tor. the same machine being 
used latt•r to handle machinery and repair parts in 
ancl out of tlw exca,·ation. tSee Fig. 188.) 

Tlw \\orking fore<' at Lockington is small com­
pared "ith the material moved. The average is 
about 19 men on each shift. Four of these are nH'­
rhanks. t•ngaged in shifting the monitor line, this 
forn· being irn·gular. and the tigure given being an 
avt•rag-t•. l ~our men arc engaged in attending the 
dreclgt• pipt• line on the dam, t\\'O being at the west 
pool and two at the east. There are sevt•n men at­
tending tht• sluice ditches and clearing the grizzly 
at tht· drl·dge pump sump. Besides thest', there is 
a monitor man. a drtdgc pump runner, a monitor 
pump runner and a foreman. . \bout 5 teams arc 
abo (•mplo_\ t•d during the day :;hi it in remo,·ing 
--tolH: from tlw horro\\' pit and in building the 
ht·adl ln·t·l'.., on tht· dam <'111hanku1ent. 

l"ht· work at I .ockington i~ in chargt· oi B. :\L 
,I om•-,, I >i, i"ion Enginn·r. l. lT. ~hea .. \-.:-istant 
l>i,ision En~int·er. and<;. E. \\'arburton. ~upcnn­
tendt·nt. 

FIG. 193-LARGE STONF.S WHICH HAVE COME DOWN THE LOCKINGTON SLUICE DITCHES. TAKEN 
AUGUST 23, 1920 
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Description of F igure 184 

The monitor is in tiH' mid:;t of the group of men, 
its barrel directed sian t wiM· down ward by the man 
at the ldt. to undermim· the base of the pit bank, 
which comes tumbling- cl<m n from time to time in 
grtat masses. which an· tlwn knocked to pieces by 
the jet and "·ashed by the spent water into the sluice 
ditrh in the foreground. tlw ;;Juice ditch carrying­
the exca\·ated materials to the dredge pumps. To 
!i\\ ell the Aow in the -..luice ditch. the water seen 
ca-;cading- down the hn·ak in the pit face. behind tht• 
nwnitor. i-. brought hy a ditch which is on top of 
the hank beyond the pit tan·. The pipe line at tlw 

left of the men is the monitor line, bringing water 
at 175 pounds pres:;ure (in this case). to feed the 
jt'l which here is 2,Y; inches in diameter. 

Description of Figure 190 

T his le,·ee is on the rig h t hank of the i\[iam i, just 
hclow Third Street bridge. The ri,·er face of the 
olr! len~c is lined with a concrete re\'etment. and the 
additional height necc-;sary to bring the ri\'er bank 
up to the full requirements of Aood protection is 
lwst obtained in thi:; t'a!it' b,· means of a concrete 
cnst "·all two to three ft·et l1igh. with foundations 
t·arried tw0 feet down into the earth of the le\'ee. 

CONSERVANCY CORN FARMS 
FOR SALE 

F IG. 194- MIAM T CO NSERVANCY DISTRICT CORN GROW N IN THE TAYLORSVILLE 
BASIN LAST SE ASON 

The foot rule shows the size of the ears. Taken Jul y 13, 1920 

Corn is king! I t is to corn tha t America owes her position as the foremost 
meat producing nation. Land which will regularly yield a sure crop of t his cereal 
is getting relatively scarcer year by year . Conservancy land as a corn producer 
cannot be beaten. T he fine ears shown above were g row n on a Conservancy farm, 
with enough more to total 1,100 bushels-all on a 13-acre corn fie ld. 

Address Office " F"- Miami Conservancy District, Dayton, Ohio 
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FIG. 195-EFFECT OF CONSERVANCY WORK ON THE MIAMI RIVER 
The lower pair of views show the condition of the river, as seen looking upstream from Third Street bridge, Septem­

ber 14, 1917, the two views nearly but not quite matching, lS they are taken from slightly different positions. The upper 
view covers the same ground, in one picture, taken July 24, 1920. The improved river channel, in the upper view, bas 
been practically excatated to grade, and only needs finishing in a few places, which work will be done at a later date. 
The excavation was done by a Class 175 Bucyrus dragline excavator with 135-foot boom and 3~-yard bucket, mounted 
part of the time on a scow (the machine on its scow being shown in Fig. 196), and part of the time on trucks. This 
machine will soon move under Third street brid~e for work on the river below. The increase in channel capacity ap­
pears plainly in the contrast between the conditions before and after the work. At the left in the upper picture the 
gravel washing and screening plant appears, with piles of the accumulated material, which is obtained in excellent quality 
from the regular river excavation. This gravel will be used later in concrete walls, revetments, etc., in connection with 
:he levee improvement. Some of it is sold at market rates, and thus affords the District an income. 

FIG. 196-EXCAVATING UNDER THE THIRD STREET BRIDGE. JULY 23, 1920 
The bucket of a dragline excavator ordinarily must be dropped nearly vertically to the river bottom to get its load. 

Under the bridge this is impossible. Hence the scheme shown, which is to put two draglines at work, one each side of 
the bridge, playing a game of "see-saw" with two buckets. The two drags, (the boom of the further, projecting above 
the bridge, is the only part seen of the second,) are placed facing each other. The heels of the two buckets are attached 
to each other by means of chains or steel cable. The buckets are then hauled back and forth beneath the bridge, by the 
two loading cables, "clawing" the earth on the bottom out from under the structure and dropping it in the clear where 
it can be picked up afterwards in the regular manner. The boom of the near dragline is lowered so that it can project 
under the bridge to facilitate the operation. 



MIAMI 
THE 

CONSERVANCY BULLETIN 
SUPPLEMENT 

"The N ews Letter" 
To Promote the Conservancy Spirit on the Work 

Septen1ber 1920 

OF GE NE RAL INT EREST 

Death of "Nicky" W estol 
It is with deep regret that the Bulletin records the acci­

dental death of "Nicky" Westol, which occurred at the 
Germantown dam on ,\ugust 10. The accident happened 
just after supper, as the night shift. was about to begin 
work. The regular operator of the monitor pumps was 
absent, and the monitor man went to the pump house to 
start the pump for the night run. Young \Vestol stood 
near the monitor, and when the water came the regular 
operator called to him to run to the nozzle and handle it 
till he could come. Westol did so, but being unfamiliar 
with it, and probably a lttle nervous, he swung the direct­
ing lever in the wrong direction-toward himself. The 
barrel of the monitor followed. knocking him down. He 
fell where the powerful water jet. under about l:lO pounds 
pressure, and directed slantwise downward by the still re­
volving barrel of the monitor. struck him apparently with 
all its terrible force, driving him bodily, head first, against 
the big iron control valvt of the pipe line. The impact 
crushed the right side of his head, dislocated his neck, and 
broke his left arm. The monitor meantime swung on till 
the counterweight struck the pipe line and stopped. The 
water was shut off and Dr. Travis of Germantown sum­
moned. He arrived seven minutes after the accident. and 
at once took the injured man to his office in Germantown. 
It was impossible to save him, however, and he died in the 
doctor's office about half an hour after he had been hurt. 

Westol was a young man of Italian blood. born in Den­
ver. Colorado. in 1002. He had worked for the Conserv­
ancy at the Germantown dam for about two years, and 
was on the drilling crew in the hillside borrow pit at the 
time of his death. His home was in Paw Paw, Michigan, 
where he has a mother and two sisters living. A brother 
also worked at Germantown. The body was sent home to 
Paw Paw for burial. accompanied by the brother and by 
Mr. August Oddi, of Germantown Camp, who went as the 
representative of the Conservancy District. The affair is a 
very sad one, and the fellow workers of the dead man unite 
in extending to his family their deepest sympathy. 

N ews F rom G. H . Matthes 
A letter to the editor from Mr. Matthes, some days after 

his arrival on the scene of his new job, was very welcome, 
and full of interesting matter. He finds the Tennessee a 
bigger job than he had thought. It is ''some stream," dis­
charging into the Ohio a volume of flow equal to the latter 
stream, although it drains but one-fifth the area. This, of 
course, means rainfall. Our friend has already seen 5.15 
inches in two day~;, and people took it as a matter of course. 
Mr. Matthes' address is U. S. Engineer Office. 605 Temple 
Court. Chattanooga, Tenn. We call special attention to it 
inasmuch as we announced last month that the new ad­
dress was in Nashville. 

Put Stop Chains on T hem 
The big hydraulic monitor in the Taylorsville borrow pit 

broke loose the other day in the style characteristic of 
these dangerous machines when the water is turned on, 
and they take the bits in their teeth with the operating lever 
jammed. It laid down a rotating barrage of liquid 150 
millimeter shells all round the borrow pit. giving the 
dredge pump house a terrific side swipe at every rotation. 
At each swipe the pump house boarding ripped and flew, 
till the structure was laid flat. F inally the machine cut off 
its own power,-hy stopping the monitor pump, as we hear 
the story, probably by short circuiting and blowin~ the 
motor fuse,-and the exhibition came to an end. F ortu­
nately, nobody was hurt, and the financial loss nominal. 
Isn't it time something were done to stop these highly 
dangerous performances? They have occurred several 

times. A ,·ery simple device will stop any possibility-bar­
rinB: human negligence-of such risks being repeated. 

Ben Petty in Pittsburg 
That makes a good heading, so we use it. However, he 

was only in the smoky burg a matter of three hours, so 
there is still hope. We received the news by way of a pic­
ture postcard, on which a faint fragrance of soot still lin­
gcred,-attar of roses in that steel city. We were very glad 
to read that our old friend had survived the ordeal. He 
gives his regular address as Jonesboro. Indiana, which 
sounds hetter, suggesting peace, blue skies and clean air. 
Congratulations on Jouesboro. We were brought up our­
self on the edge of a country town, and we thank Provi­
dence for it with increasing fervor year by year. Our best 
wishes to the Petties, and Jonesboro. 

DAYTON 

Departure of Professor W oodward 

The senior editor records with unusual regret the de­
parture of Professor S. M. Woodward for Iowa City, to 
resume his regular work in the University. This marks, as 
we unders}and it, the fina l severing of Professor Wood­
ward's connection with the Conservancy District. He 
came first in UJJ4, at an early stage in the preliminary study 
of the project, on the invitation of Chief Engineer Morgan. 
His connection with these studies was fundamental and 
vital, and we believe it no more than fair to say that to 
him. perhaps more than to any other single man, the 
soundness of the foundations of the Conservancy work is 
due. Personally. the editor feels under very unusual obli­
gations to Professor Woodward, for help extended on 
many occasidns. We wish him and his family Godspeed on 
their journey. 

WOMEN'S CLUB 

Truth a nd P oetry 

We give it that name because it is true, and also it is 
poetry,-prose poetry, which is sometimes more poetic 
than rhyme. It concerns a little two-year-old girl at one of 
our camps, who likes to be told stories, and who also has 
been fascinated by the lovely fireflies that glimmer through 
the air over the green lawn in the door yard. One evening 
her mother suggested, when story time came, that it was 
now the little one's turn-couldn't she this time tell a story 
to mother. It was growing dusk, and the little one went 
to the front door, which stood open, and looked out at a 
rose hush, where late roses were still blooming. And she 
began-

! went to the door, (she said,) and it was getting dark; 
and I looked out, I saw a little rose bud; and it was 
getting dark; and I said to the little rose bud-

"Little rose bud. are you out there all alone in the dark?" 
And the rose bud said: 
"Yes. little girl, I'm out· here all alone in the dark." 
And l said to the little rose bud; 
''Wait a minute, little rose bud, and I'll bring you a little 

fire fly, and then you won't be out there all alone in the 
dark." 

That was the end of the story. Truth and poetry, we 
said. Is it not so? 

We spoke of the fascination which the fireflies have 
for this little girl. She could in fact have carried out her 
promise to the little rose bud. She catches the fi r eflies. 
Perhaps she thinks they are flying flowers. She will come 
to her father sometimes with her small hand quite full of 
them. carefully imprisoned. She came running to him one 
day weeping. 

"I-I caught a little firefly," she said; "and he turned up 
his little tail- so!-and he stuck me with it !" 

janning
Text Box
This supplement was provided by Mr. Don Lawrence, a citizen from Middletown, Ohio, and is not in MCD's bound copy of the bulletins.
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Personal 

Mary Ntalon Wilhelm will s pend next week making 
"home-made pickles" and canning tomatoes and plums. 
Vl/e intend to call on her-after the good s tuff is canned. 

Ruby \Villiamson has left the District o n account of her 
health. \Ve all wish that her good health will soon be 
restored. 

J\liss Plance, :Miss Van Horne a nd Miss Dubbs have all 
returned from their vacations. 

We wonder what our "good man" Foust was doing all 
those days of vacation in Kentucky? lL is reported that he 
goes about since his return humming the good old tune­
"Oh, the moonshine 's bright in the old Kentucky home." 

Miss Mary Cullen, our Librarian, returned not long 
since from a ten days' vacation in Canada, most of it 
spent in S:trnia, across the river from Detroit. 

We note also that Miss Naomi Doudna, of the Dayton 
Chan nel Division. and Miss J can Bruleport, of the Farm 
Division, have returned from their vacations. Miss Carrol, 
of the Accounting, is just starting away as we go to 
press, to enjoy hers 

Mrs. Mary Wi lhelm, once Miss Mary Nealon, of the 
Purchasing D ivision, has come to the rescue of her old 
department recently, anrl is ho lding down her desk for a 
few days. The people in that Division appreciate the ac­
commodation. 

Shop, Warehouse, and Garage 

\Ve are g lad to see our o ld friend, Chris Emrich. 1n the 
Carage again. Chris has been absent about a year. 

Clem Tobias received a broken arm in the first round 
with a "Henry" last week. The last report of Clem, he 
was carrying his own l!Oard with him. Better luck next 
time, o ld top! 

Has anyone seen 'Kel ly"? The last report of him was 
that he was entertaining a case of "Diphtheria." Cheer up. 
old boy. if it had been the Mumps. you would have had 
a real swell time. 

Mr. Tressler of the Garage was g iven a su rprise recently. 
Ncar \<Vilbur Wright Peld, U. S. agents were on a "still" 
hunt in the neighborhood for peddlers of "snake oil", so 
when Harry came riding by, he was stopped and searched 
for the rare article. A ll they found was a little castor oil 
-for the motor. of course ! 

Stephen Maloney, the new F ld. Clerk at ~he S hop, is 
coming a long fine with this new work. Mr. Maloney was 
transferred from the Accountin g Divisio n. 

Dad Hall. Brown. Peggy Ames and Ceo. Swinderman 
are still discussing the welfare of the Nations, every noon 
hou r. Dad Hall wants us to try out in a Bush League, 
before ~oing into the ~lajor League stuff. One thing 
Brown can't get straight is, what Smith won at the 
primary. Black or White. Peggy said we should have the 
election in the winter, then we need not fear a shortage 
in the natural gas. 

Henry \\'angler had a very painful accident at the shop 
about two weeks ago. 'vVhile working at a punch press, 
his forefinger was caught and cut off. He is doing ''e1·y 
nicely at present and hopes to be back on the job in the 
near future. 

The \\'a r,•hunse team is still leading the Saturday Base­
ball League. lVfr. Everhart has pro m ised the hoys a trip 
to Germantown if they capture the pennant, providing. of 
course. the presidential nominee is at home. 

Ralph Stoner is looking for a good second-hand alarm 
c lock. r ,ast week he ran from the bridge to the warehouse 
to avoid being late. Ralph said he could have made it 
easily if he had risen a little earlier. 'v\'e suspect they 
had another hand concert in New Lebanon the night 
he fore. 

After heing off for two weeks with a ''had" eye. caused 
by a piece of tran,;former cable flying up and striking that 
member, 1lr. Donley, Electrical Foreman, is again on 
the joh. 

Tf an Sand an T and an 0 and aU, 
\\'ith an X at the end, spell ''Su," 
And an E a nd a Y and an E spell "I." 
Pray what is a speller to do? 
Tf a lso an S a nd an I and a G 
\\'ith an H - E- D spell ' 'Side," 
The only thing for a ~peller to do. 
Is to com-mit "SIOUX-EY E-ST C HED." 

-1'. N. 

Be Ca'm 

Be ca'm-I say. be ca'm. 
\\'hether it be thy fate 

To play the peasant o r the king in state, 
To grace a wedding gown or a sarcophagus; 
Y ca. though for thee the dotard Death doth wait, 
\\'ith hangman's hemp to comfort thine oesophagus-

Be ca'm. 

T sav-Be ca'm. 
Oh.' emulate the clam! 

He reeks not-no, not one unholy d-mn !­
Come what come may! 

Ah. no; behold him in his pebbled cave, 
Far. far below the storm and swin g ing wave, 

Propped on his oozy bed, 
Cozy as King Pandion "lapped in lead," 
Quaffing his bitter brewage of sea-brine, 
As 'twere some golden tankard of rare wine,­

Divine Tokay; 
And wagging slow his weedy. wise old head 

As if to say-
Ah. foo lish mortal, be thou as l am­

Be ca'm. 

HUFFMAN 

Increase in Freight Rates Felt at Huffman 

A few days ago Mr. Zull bought his wife a new oil stove 
in Dayton. As it was only a small one, he thought he 
could carry it under his arm on the platform of the Ohio 
Electric. But when the conductor wanted to charge 77 
cents freigh t on it Mr. Zull found a friend with an auto 
w ho was coming here, who hauled it gratis. Now Mr. 
Zull's slogan is "Ship by Truck." 

Wedding Bells 

M iss Zelia \\'ills of the Dining Room became the bride 
of Bluford A tkin s o f Dayton, Oh io, August 21. The men, 
to show their regards. made up a collection and bought 
them a large trun k and a beautiful set of silverware. May 
they he happy o n their journey thru life together. 

The Travelers 
Mr. Clawson. T. C. Shuler. Dr. Sccore, and }.1r. Dubois 

and their families motored to l\l r . Tabor Cave and Don 
Piat's Castle on .\ugust fifteenth. They treated themselves 
to hacon and eggs in real camp style, by a real camp 
chef. All bring back the repor t that Mr Clawson can cook 
as well as any woman in camp. They a lso say that if 
anyone wants a nice Sunday drive it is surely a fine place 
to go. 

Fish, Poultry a nd Eggs 
Once upon a time someone brought to Huffman great 

tales of the multitudinous and mighty fish to be caught in 
the waters of the Stillwater. This story was heard and 
believed by one Mr. Gena, as a small boy believes his 
mother. He told it in turn to his friend Mr. Wes le of the 
Dayton office. ~o after having spent a week's salary for 
fis hin g tackle tht:y wended their way to the great waters. 
.\fter a night and a day of very assiduous angling, they 
returned with their long dream of game-three small fishes. 

Ha,·ing so much more than was necessary for their own 
families. t hey disposed of a large quantity to one jack 
Cool<. \\ ho. havin~ eaten his fill. was aroused with great 
ambit ion. These self-same aspirations caused him to im­
l>ro' e the looks of his home by mowing the growth of 
shrubbery around his house. But lo! as he swung his 
g-r~at scyt he. big as old Father Time's. he struck a domineck 
hen which wa!:. sitting on a full dozen eggs. Jack says 
it was purely accidental. hut :l\1rs. Dubois. to whom the 
hen belonged. says "NO".-and then the fun began. 

MOR.\L: Help preserve our fish by catching no more 
than you need. 

August Visitors 
~1 rs. Cullen has heen visiting her parents in Dayton. 
The }.lisses Darnell have returned from ~incinnati where 

thev visited their aunt at Hyde Park. 
Mr. and Mrs. Gena entertained Mr. and Mrs. R. S. Howe 

of M t. jewett. Pa. for a few days. 
Mrs. J. Cook and Miss Olive Cook made a trip through 

The N. C. R. August 2:l. prior to Miss Oiive's leaving for 
her home in Oneonta, N. Y., on the 25th. 
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Editorial Changes 
\ .Ve welcome with this issue three new members into 

what used to he called the "editorial sanctum." They are 
Mrs. ]. F. Gena and Mr. W. R. Minton, of Huffman Camp, 
and Mr. Thomas Nealon of the Warehouse. Mrs. Gena 
and Mr. Minton take the place of M rs. C. C. Chambers, who 
has played a "lone hand" for Huffman in the Bulletin game 
for many months. \Vc arc uncommonly sorry to see Mrs. 
C hambers go. She has made Huffman, we think, one of 
the most interesting corners of o ur little enterprise. Every 
bunch o f items from her pen had some characteristic touch 
to gi,·e it point and flavor, often humorous. lt was " Huff­
man stu fl."' May her successors continue the tradition. 
The depa rture o f John Hall is noted elsewhere. His place 
is taken hy :\1 r. Thomas Nealon of the Warehouse. whose 
firs t wo rk appears in this issue, and shows that J o hn Hall 
in sugg~sting him for the job knew his man. There will he 
no falling off in the live wire work from that corner. 

Our Sho~ E di tor Departs 
lt is with much regret that we record the departure from 

the service of the Conservancy of Mr. Jo hn T. Hall, Field 
Clerk at the shop. He went on August 23, to enter the 
employ of the Chicago and Northwestern Railway as 
Chief Clerk a nd Traveling Representative in the T raffic 
Divisio n. This is fam iliar work with him, he having held 
down a similar position with the same railway some years 
ago, having much to do with the Yellowstone Park tours 
on that line. He has been with the Conservancy two 
years and four mont hs, his first place being with Mr. 
Stockman as Chief Clerk in the Traffic Division. He has 
been the Sho).J Editor of the Bulletin for many months, 
and we shall miss his work, into which he put unusual 
pep and humor. 

Bound Bulletins 
\\'e referred in our last issue to the matter of bound 

volumes of the Bu lletin. T he work on the index is now 
well a lo ng and by t he next issue we expect t•o be able to 
make final an nouncement regarding this matter. Such an 
index as is needed, covering two fu ll years, involves con­
siderable labor if it is done rig ht. It is in c harge o f Miss 
Frieda Kiefer o f Ohio State U niversi ty, who is helping a lso 
in the preparation of the next volume of the Tech nical 
Reports. 

~tr. and Mrs. Dennis of Frankfor t, Oh io, spent a few 
days recent ly with their son. Mr. Jerry Dennis. 

~1 rs. Maynard and sons visited, not long since, in New 
Point. lndiana. 

:\h,. Bailey and daughter T sa belle were in Greensburg. 
1 ndiana. with her re latives for a couple of weeks. 

~1 rs. Sc hul er is spending some time in Greenville, Ohio. 
. with friends and relatives. 

Mrs. }.fad iga n is visiting in Kokomo, indiana. 
llal l\lilton, our o ld s torekeeper, and wife, and Mrs. 

Meeks of Des :Moines, Iowa, were in Camp ior a day call­
ing on old fr iends. 

Mr. and Mrs. W. H. Gillespie of Piqua, Ohio, spent 
se,·eral days recently wi th their daugh ter, Mrs. \V. R. 
:\1 in ton. 

Roselle \\'eikcrt of Christiansburg has been visiting with 
Paul Sayler, and Garnet D rake of Troy, with Geneva 
Savkr . 

'l'he Misses Darnell received a caller from Germantown, 
S unday the twenty-second. 

Mr. C. C. Chambers and family are spend ing a two weeks 
vacation at Buckeye Lake. By the reports Cap sends 
home he will be g iving dancing lessons next winter to a ll 
those who wish to learn. 

TAYLORSVILLE 
Arrangements have been completed for the opening of 

school on Tuesday fo llowing Labor D ay. 
Mr. 0. N. F loyd has been called to Cleveland because 

of the s udden illness of Mrs. Floyd. 
Mrs. H. L. Freund, with her daughter Henrietta, is 

spending a few weeks" vacation at Pine Lake, Mich. 
Mr. 0. C. \Vampool, who has s ucceeded Je ns Jensen 

as baker, has taken up his residence in camp. 
Miss Audrey Pease has resigned as stenographer in the 

Taylorsville office, and will enter the Miami Valley Hos­
pital T raining School. She will be succeeded by Miss 
He len Stibbs. 

Samples of the water in camp and from the springs in 
the outlet works were take n by Dr. Smalley and sent to 
th e State Chemist for analysis. In every case the water 
was found e ntire ly safe for drinking purposes. 

ENGLEWOOD 
Superintendent Byers o n Vacation 

Mr. and ~Irs. Byers and daughter are on a rea l vacauu n. 
Lea,·ing Aug. 7, they journeyed to Staunton, Va., which 
p lace proud ly claims Mr. Byers as a resident and citizen. 
They spent several days there with the home fo lks, later 
going to New York C ity, wh ere they took in many summer 
resorts of a m usement and recreatio n. Montreal, Canada, 
was the next stopping place, which is Mrs. Byers' home 
town. At Mo ntreal Mr. Byers rode the flyer thru the 
three and one-half mile Mt. Royal tunnel, which was built 
under his general superin tendence and which holds the 
world 's record fo r hard rock tunnel driving. During Mr. 
Byers' absence R L. Clark is ac ting as Superintendent 

a nd ho lding the pace set by the former on Englewood Dam. 

Various Camp P eople L eave Us 
Mr. and Mrs. Wm. Heller are leaving E ng lewood. They 

arc planning an extended stay at Mt. Clemens ' well known 
health and pleasure resort. The Hellers sha red with 
Gladys Owens and Ruth Meals at a party given in their 
honor in Community Hall. Miss Owens is returning to 
boarding school. while Miss Meals is returning to her home 
af ter spending the s ummer with her s ister, Mrs. Knerr. 

On the evening of July 10. practically all camp residents 
gathered in Community Hall fo r the purpose of bidding 
farewell and extendin g best wishes to our friends the 
Bjorgums and Mulherons. w ho are leaving in the near 
fmu re. J\1r. Bjorgum, who for a long time held the 
positio n of \ \'a rehouseman, was recen tly transferred to 
the carp·enter gang. \\'e all agree in saying that by their 
kindness and good will to th eir neighbors the Bjorgums 
won a warm place in the hearts of all Englewood, and 
their departure is marked with much regret. Mr. Mulheron 
has been Ch ief o( I' idd !'arty since coming to Englewood. 
The absence of his sunny and cheerful disposition is sure 
to have its effect o n camp social circles. Ou r departing 
friends are goin g to make their home in western I llinois. 

Jonk! Jonk ! 
An alleged coll ector of o ld relics and curios tried to get 

away with Lo uie \Vollenhaupt's Ford a few days ago. 
Said machine was discovered later by Dayton Police while 
it was undergoing a major operation on its pneumatic 
organs. 

The Last W ord, A la Mode 
:\I r. !>I cCurcly showed evidence o f having made a h urried 

departure from home the other morning, wearing o ne 
puttee and a puz7lcd expression. 

"Hello! H ello!" 
··Hello" says J\filis J ordan into the transmitter . 
.. Hello" says Mr. Pei as he stepped in the door, his face 

s howing how much he appreciated Miss Jordan's prompt 
greeting. 

\\'e almost fo rgot to mention that Mr. Pei rendered a 
lo,·e song in the Chinese la ng uage at a recent Com muni ty 
party; at least Pei says it was a love song, a ltho some of 
us st ill wonder a nd doubt. 

Ned jordan Leaves 
Ned J ordan. timekeeper. has left Englewood for Harris­

burg, Pa., where he is now engaged in the a uto tire and 
accessory business. \.Vh ilc we all regret to see Ned leave 
us. we arc pleased to hear of bis success in his new enter­
prise. Before leaving he qual ified as an unofficial D. C., 
s pecializing in homeless A irdalcs and s tray beagle hounds. 
\\"e shall continue sending Bu lletins to you , Ned, together 
with lots of good wishes and luck. 
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Introducing Mr. and Mrs. Thompson 
Ben Thompson and wife are now Englewood store­

keepers. Before coming here they had t he store at German­
town. They are making friends in camp and a hear ty 
welcome is extended to them. C. J. Spa1d, former store­
keeper, is making his home at Troy, Ohio. 

Thanking Fowler Smith 
The school girls arc still ta lking about the good time 

they had camping in Fowler Smith's bungalow on the 
upper Stillwater. Mrs. Everdell arranged the trip and 
pow all the girls want to take this opportunity to thank 
Mr. Smith for his kindness. 

School Garden Prize Winners 
Appreciating the senior editor's favorable comment in 

last month's Bulletin. we wish to publish a little more 
school garden news. The gardens were judged by Messrs. 
.1-I/orne, Jones and V\1ald, the following prizes being 
awarded:-

First Prize, Clarence Bouladier; second, Chester 
Patrick; third, Wm. Tully; fourth, Ed. Patrick and Chris­
tine Waddell; fifth and sixth. Isabell Williams, Albert 
Tully, Fred Waddell, and Clarence Mackinnon. 

We feel sure that our youthful gardeners will not weigh 
the value and benefits derived from their efforts by the 
amount of prize money received, but will realize that the 
lesso n of industry and thrift which their gardens taught 
them is the real object of school gardens. 

P er sonal 
Pete Haskell is still on the lookout for the party who 

sent him a card hearing a scripture text which Pete is 
unable to interpret. 

The Hellers have as '*1eir guests Mr. Heller's parents, 
who are making a week's end ,·isit with them. They come 
from Pennsyhania. 

HAMILTON 

Ass't Div. Engr .. R. B. Mc\Vhorter. left recently for 
Courtland, Ala .. called there by the sudden death of his 
mother. \Ve all extend to Mr. Mc\Vhorter our sincere 
sympathy. 

Stanley E. Roush, resident electrician, returned from his 
vacatio n last l\1 o n day morning, and judging from the 
amount of "pep" he has on tap, the trip must have been 
an enjoyable one. 

The wife of dragline operator, Gordon Cheyne, who has 
been quite ill, is reported better. 

Mrs. Chas. Jent, wife of our carpenter foreman, died 
suddenly ye~terday morning. \Ve all offer sympathy to 
Mr. J ent. 

W. S. Conklin is laid up at his home in Middletown with 
a numher of sties on one of his eyes. (This is the trut h; 
nothing happened.) 

Chas. LaLonde, our master mechanic, is somewhat of 
a genius. The other day I saw him attempt to use our 
local phone. Finding it out of order, he simply turned 
around. opened the window, leaned out, and yelled. 

Office Eng .. ]. E. Faist and wife. have returned from a 
boat trip up the Ohio River to Pittsburgh. 

GERMANTOWN 
Some Snake 

\Vhi le at work one day an Italian who had been ac­
quainted with the nature of rattlesnakes, was struck at by 
a little gartersnake. On seeing it strike, he turned and 
said, "\\'hat de hell matter? You no ring a de bell?" 

F or Watkins and Prohibition 
Germantown al~o has the pleasure of having a presiden­

tial candidate in its midst-namely Aaron Watkins of the 
Prohibition Party, who was notifi.ed of his nomination on 
August 11th. Quite a number of camp people took part in 
the celebration, notably Supt. Albert Armstrong, who was 
a member of the Prohibition Finance Committee. 

New F oreman 
We have a new fo reman on our work now who is sure 

on the job. It is little Alex Deski. He has a big acorn 
badge and is out on the dam rawhiding his dad all day 
long standing over him and telling him, "You got to work 
a little faster!" 

Personal 
Mr. Joe Oddi and family will move to .Michigan, where 

Joe has purchased a farm. 

Henry Fuller has gone back to dear old Georgia, and 
expects to attend school again this fa ll . 

Bob Pruett has left us to return to P u rdue to finish his 
education. 

F red A lbert is going to Georg ia to college this year. 
Vve wonder if his fat her w ill make his usual Monday and 
Friday trips to Germantown, now that his son has gone 
and our school star ting again soon. 

Miss Scott of Urbana, Ohio, is visiting her grand par ­
ents, Mr. and Mrs. George \V. Kelly. 

Joe Augustine was married on the 14th, and moved into 
Camp on the 30th Best wishes are extended to the bride 
and groom. 

DAYTON SPILLWAY 

New Baby Arrives at the Eastmans 

The Bulletin office had a welcome call, on August 19, 
from our old Conservancy associate, R. F. Eastman. He 
was in somewhat high feather over the recent arrival in his 
family of son and heir, Richard Payson Eastman, born on 
August 5 in Springfield. (V\'e inserted that "somewhat" 
because this is the second baby.) We congratulated him­
not too effusively.on the new arrival, remembering the high 
cost of bibs. teething rings, etc., in these fearsome days. 
But he is a bold man and an ex-soldier, who can smile even 
in the midst of the ''salaried proletariat's" present battle 
for bread. He is now associated with Hall & Lethly, archi­
tects in Springfield, as a member of the firm, so that we 
really cannot truthfully class him any longer, we suppose, 
with the salaried proletariat. Anyway, here's prosperity to 
Eastman. the baby, the family, ·and the firm. 

L ockington 

Through some inadvertence the Lockington items fell by 
the ways ide somewhere between that camp and the Bulle­
tin o ffice. The senior editor does his best with the follow­
ing story, supposed to be "on" the Division Engineer. It 
seems that when the "movie" of the Lockington job was 
sh ot some time ago. Mr. Jones did his modest best, as 
usual. to keep out of the limelight. However, at one stage 
- it was in the borrow pit,-something went wrong with 
the work and he, forgetting himself, jumped in and righted 
it. getting back out of focus. of course, as rapidly as possi­
ble. so fast. in fact. that he supposed he had the film 
do dged. The next chapter takes us to New York City and 
into a movie show, where Mr. Jones' little niece happened 
to be, said little niece suddenly breaking into the film her­
self with the excited cry-

"Oh. mamma! There's Uncle Barton!" 
Thus "Uncle Barton" breaks into the limelight yet again 

-this time in the "News-Leiter." 

Mrs. Albert Once More at Home 

We are very g lad to say that Mrs. George L. Albert, 
whose convalescence in a Dayton hospital following a 
serious operation was recorded in th last ''News-Letter," is 
now so well recovered that she is once more at home, the 
removal occurring on August 28. It is expected t hat she 
will soon be in fu ll health again. 

Baseball and Politics 
The prophetic editor-didn't he pick out the right state 

to emigrate to? Two fighting teams topping two fighting 
major haseball leagues, and three mountain peaks in the 
Presidential Range adorning the "United States of Ohio!" 
Rah! Hah! Etc. 

To Elldee, on a Vacation 

Our friend· and associate in the Bulletin, "L. L. D.," has 
gone on a vacation. We don't know where; he didn't 
when we asked him; was waiting for "inspiration" (and 
maybe for his pay check). Any way, he's loafing; real 
loafing. not just marking time, but loafing, as only a poet 
and wise man can; casting a quiet hook and line along 
some still reach of creek or river; or lying with his hat 
over his eyes, listening to the breeze in the tree tops; or 
watching the white clouds sail by, while he weaves them, 
maybe. into rhyme. Loaf on, old lop, loaf on! Who said­
production? 

Following which. and just to show that Elldee has a 
philosophy larger than mere hoboism, we print the follow­
ing quotation from his Book of Proverbs: 

Be patient. Keep everlas tingly at it. Everything worth 
doing well takes time. 

(Which is as true of loafing as of anything else.) 
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FIG. 197-AIRPLANE VIEW OF BIG FOUR AND E RTE R. R. RELOCATION. SEPT. 17, 1920. 



FIG. 198-THE BIG RAILWAY CUT AT HUFFMAN. SEPT. 3, 1920. 

This cut is 119.8 feet in maximum he"ght, and 4,500 feet lon~t. It required the exca­
vation of 65?,000 cubic yards of material, of which 593,000 cubic yards was rock. The 
material was taken out by steam shovels and standard gauge 12-yard dump cars, the 

work beginning April 15, 1918, and ending September 6, 1919. The rock was drilled and 
blasted, well drills and Ingersoll steam rock drills being both used. The train was the 
first, (a pas~enger over the Big Four,) to go over the new line. 
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New L evy Made to Finish the Conservancy Work 
At a special meeting of the Board of Directors on 

September ~8. it was voted to make an additional 
Je''Y on the benefitted property of the District, ('<;ti­
n;ah·d to he sufficient to finish the work of carrying 
out the Conservancy project, the sum levied being 
$10.793,000. The c-ombined benefits of the project, 
as calculated by the board of appraisal, was about 
$76,000,000. A 36 percent levy was made on these 
benefits, preceding the beginning of the work in 
January of 1918. creating thus a fund of about $27,-
000,000, the estimated cost of the project at that 
time bt'ing $25.000.000. The great rise in the cost of 
labor and material-; since the levy was voted, how­
e,·er, has made this fund insufficient for its purpose, 
about $25,0CO,OOO ha\'ing been expended in the work 
to date. Hence the necessitv of the new levy. 

The amount of the estimite, $10,793,000, consti­
tutes about 14 per cent on the original estimate of 
benefits ($76.000,000) . and "·ill be le\'ied as a tax 
pro rata on the benefitted property of the District. 
It repre-;t'nts an inc1 ease on the original levy of a 
I itt le less than 40 prr cent, and will bring the com­
pleted co<;t of the project around $35,000,000. In 
view of the general rise in all costs since the original 
levy was made, it is considered that the increase is 
entirely reasonable and in line with the original es­
timates. It is believed also that in view of the ad­
vanced stage of the work, the new levy is final. The 
construction at the Germantown and Lockington 
dams is nearing completion, and everywhere is pro­
gressing according to program. 

The additional assessment wilf not be included 
in this year's tax duplicate, but will be added at the 
earliest to that of December, 1920. 

Big Four and Erie New Double Track Now 
Operating 

The relocated line of the Erie Railway through 
the I I u/Tman retarding basin was put in operation 
on October 4. This is the west bound line of the 
new double track system now operating between 
Dayton and Enon, the Big Four being the east 
bound line ;1 •d the two being operated as a unit. 
The tracks are parallel, 14 feet between centers from 
Dayton to about a mile east of the Huffman dam, 
and 60 feet between centers beyond that point. The 
total length of the relocated line is 15.22 miles, and 
the total cost of construction, including damages 
to the railways on account of necessarily increased 
cost of operation on the new lines, cost of mainten­
ance during construction, etc., is $3,234,094. The 
ne" Big Four track (the east bound line), was put 
in operation September 3. The old Erie line will be 
temporarily used as a west bound passing track be­
l ween Dayton and En on, pending the finishing of 
the new west bound passing track at the new Fair­
field station. The latter will hereafter be known as 
o ... borne. 

The town of Osborne will hereafter get passenger 
service only from the Ohio Electric line, and freight 
service from occasional freight trains over the old 
steam lines until the latter are taken up. The Ohio 
E lectric service to Osborne will be abandoned next 
spring. 
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Wilbur Wright Aviation Field will have a tem­
porary connection to the new steam lines just this 
side of the new Osborne. This is now under con­
struction. A special, direct, permanent steam line 
will connect the two places later, for freight service. 

The new Eric passing track at new Osborne will 
be finished by October 9, and the old Erie track torn 
up by October 18. The work on the Huffman dam 
embankment, partly held up by the railway gravel 
requirements, will then go ahead full speed. 

Walls and Outlet Structure of Taylorsville Dam 
Conduits Completed 

The wall s and piers of the Taylorsville dam con­
crete ou tlet were completed on September 25. The 
hydraulic jump pool and sti lling pool structures at 
the downstream end of the outlet having been fin­
ished some time since, this completes the outlet 
structure, except for the spi llway. In order to leave 
ample waterway between the walls, thus preventing 
possib le overtopping of the earthen dam embank­
ment during construction to its injury, the spill­
way will not be bui lt until the embankment is com­
pleted. It will require about 4,000 cubic yards of 
concrete. 

The total quantity of concrete in the walls, piers 
and pool structures, in the present condition of the 
outlet, is 45,000 cubic yards. The length of the 
structure is 550 feet and its extreme width is 215 
feet and its height, from the bottom of the founda­
tion 82 feet. 

The outlet structure at Taylorsvi lle is the largest 
of all the outlets at the Conservancy dams, provid­
ing four openings side by side, each 15 feet in width 
by 19 feet, 2 inches in height, to take the Aood Aow 
of the Miami River, at spillway level equal to 53,600 
cubic feet per second. On account of peculiar 
conditions it was the last to be begun, and is 
consequently the last to be completed. Its comple­
tion therefore marks another dis tinct forward step 
in the carrying out of the project. 

The Conservancy Farm Lands Proving Attractive 
The Farm Division has recently got out an at­

tractive illustrated circular of 20 pages, giving addi­
tional information regarding the Conservancy farm 
lands which are on sale. The interest shown in 
these lands has been widespread, inquiries being 
received from localities scattered from Connecticut 
to California and from Saskatchewan to Tampico, 
Honduras. and the Panama Canal Zone. Sale is 
proceeding steadily, and it is expected that the in­
terest during the coming months of fall and winter 
will increase s till more, due to the fact that posses­
sion of the sold lands will be given on :\larch 1, 1921. 
The fact that these lands are highly improved prop­
erties, in a particularly prosperous and fully devel­
oped region, is making them an attractive invest­
ment. 

Airplane Pictures of the Railway Relocation 
The airplane pictures shown on our front cover, 

and in Fig. 199, we are able to present through the 
courtesy of the Photographic Branch of the Equip­
men t Division, Air Service, U. S. A., McCook Field. 
They were taken in the course of the regular photo­
graphic fl ights over the Mad River valley, yet in 
special shots to bring out the relation of the new 

rai lway lines to the topography of the valley, and 
the relocation problem which the building of the 
IT uffman dam presen ted to the Conservancy engi­
neers. The big hill at the right in the frontispiece 
is the south buttress of the dam and furnished the 
only practicable "jump off" for the dam site between 
Dayton and Springfield, 22 miles up the valley, the 
topography of the valley elsewhere being broad and 
Aat. The building of the dam forced the railway 
lines 400 feet to the southward, into the hill. See 
also page 37. 

Germantown Embankment Nears Completion 
The work of bui lding the earth embankment of 

the German town clam is rapidly nearing completion, 
the embankment being now less than fifteen feet 
from th e fini shed crest level. The material is still 
being deposited by pumping, as usual, but sand and 
grave l from the beaches is being picked up by the 
small draglinc excavator which builds up the core 
pool levees, and dropped into the pool. The latter 
being now very narrow by reason of the gradual 
encroachment of the beaches, the deposit in it of 
the beach gravel is practically making the upper 
layers of the core into an arch of "mud concrete," 
spanning the clay materials below, and furnishing 
solid foundation for the highway which will be 
built along the top of the dam. Observations and 
experiments on core materials continue to fu rnish 
evidence of a satisfactory solidification. 

Black Street Bridge, Hamilton 
Attention was called in a recent Bulletin to the 

open excavation for Pier 3 of the new Black Street 
bridge at II amilton. This method was so satisfac­
tory that it has been extended to Piers 2 and 4 ad­
jacent, the excavations being connected so that they 
can a ll be unwatered at one setting of the pumps, 
the latter being located about opposite Pier 3. The 
pumps arc now handling 4~ million gallons per 
day from these excavations, an amount equal to the 
dai ly water consumption of the city of Hamilton. 
As soon as Piers 2, 3 and 4 are finished, the river, 
which now is running in a channe1 west of Pier 4, 
will be turned to run between Piers 2 and 4. The 
work on the piers and abutments is now half com­
pleted and will be finished by January 1, leaving 
only the arches for next season. 

All the material for the construction-pi ling, con­
crete materials, forms, reinforcing, s teel ,etc.-is be­
ing handled by a cableway. This cableway, re­
cently completed, is working smoothly and satisfac­
torily. An article description of the work at Black 
Street bridge is reserved for a future issue of the 
Bulletin. 

New Technical Report Soon to Be Out 
.\ new Technical Report, probably on the whole 

the most interesting of the series, has reached the 
stage of proof reading and will soon be off the press. 
It is by Professor Sherman 1\I. ·ward and Gerard H. 
Matthes and deals with the design of the retarding 
basins, dams and improved river channels in their 
relations as to reservoir capacity and flood Row. 
T hese relations, after the s tudy of the great storms 
of th e eastern United States as to rainfall, are of 
course fundamen tal to the entire flood prevention 
project and arc certain to prove of unusual interest 
to the profession. 
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The Big Four and Erie Railway Relocation 
New Double Track Line 15.22 Miles in Length, Requiring a Total Excavation of 1,340,000 Cubic Yards. The Huffman 

Cut, 4,500 Feet Long, Totaling 657,000 Cubic Yards, of Which 593,000 Was Rock, the Leading Feature. 

The T\ig Fom and Eric Hailw:1ys run northeast­
nly out of OaytPn up the ~I atl HiHr \"alley. (Sl·e 
gcnnal map. Fig . .?00). .\bout :;ix mile~ from the 
center of the citv thn· reach the :;itc of the I Iuff­
man dam, the pn)poscd J,uilding of which compelled 
tlwir relocation. The ,·aJJe,· hl"re narro,,·::; b<"t\\ctn 
"t<"cp hilblupes to a "·idth ·or about .t-WO feet, pro· 
viding what is practically the only dam site avail­
able in the 22 miles hrtween Dayton and Springfield. 
E\l·rndH·rc cbc bet'' c·cn the l\\ o citie:; the \'a ill',· 
is 'e~y hrnad and flat, forming a natural floor f1;r 
rail\\'ay location, "·hich the old line:; followed, the 
l·:ric u]> the north -,ide of the ri,·er, tlw Hig Four up 
the south side. the two coming togl'lher just west 
of Enon, and being run in conjunction between 
1 )avton and Enon as a double track S\':'t(·nJ. Thev 
:;tr~tck the I Iuffman dam site at ahuut ~·ln·ation 790. 
The top of the proposed dam was 60 feet higher. 
( S<T Fig. 203 and Fig. 20-1-1. The maxin11t1n pennis­
:;ible gradient on both roads is 0.3 pn cent. Start­
ing from the railruad yard in Dayton. the elc\'ation 
of which could not he changed. this gradient. car­
ried to the dam site. falls 35 feet below the propo,..<'d 
crrst ele\·atitm. ~ 'nder .;;uch circuntstance:; the proh-

km oi r('location prc·sented by the dam was exceed­
ingly ~wrimts. It im·olved throwing both roacls­
trt·ated hcrt· as <Hte ionr-track system, to prO\·ide for 
future traffic cxpansion-::omc ..J-00 feet south of the 
south end oi the dam. and into thc steep hillside, a 
large percentage of \\'hich was 1 ock. Unce across 
thc dam "ite, the new roadbed would lind itself with­
in the I lul1'man retarding basin, 20 feet below the 
nJaxim11m ilo,,· line (spill\\'ay level), ntcessitating 
protecti<•n uf the tracks by len·c::. on c·ach side for 
about a mile anti a half abo\'e the dam, until the 
cuntinued O.Y·; gradient could reach the flow line. 
The remainder of the relocation is practically one 
long tangent till the old line at Enon is reachrd. the 
\\'qrk on this portion being mo:;t oi it light. 

Tht• total leng-th of the relocated line-. is 15.22 
miles. Thi~ is a;l increase <wcr the old length of the 
Big Four ui ahout 3.3+0 ieet and O\'er tlw old length 
of the [~rie oi abu11t 4.35U feel. Together. the new 
line:; al:;o show an increa~c o,·rr thr old in cun·ature 
of about q3 dcgn·e~. Huth of the~e changes, as 
,,·t·ll a:; th<' increase in length of gradil·nt, in\'ol\'e 
a pcnnancnt increase in operating cxJwnse. This in­
cr<'a;.,e, capit;tlil'rcl in accurdnnce "·ith the lnter..;tate 

FIG. 199-AIRPLANE VIEW OF HUFFMAN DAM AND RAILWAY RELOCATION. SEPT. 17, 1920. 

This view is east, and shows with especial clearness the relation between the old and new locations of the Big Four 
R. R. at Huffman dam. The old location is shown by the left hand white line. The new one is seen swinging to the 
right through the big cut and on along the edge of Mad River valley beyond, between the two levees. The middle white 
line is the old location of the Springfield Pike. The old line of the Big Four is seen to pass directly between the walls 
of the Huffman dam outlet structure, to the left of the big cut. the uncompleted earth embankment of the dam being the 
light area running to the left from the walls. Mad River is seen as the darker area coming from the left and running 
between the walls toward the observer into the foreground. The temporary Big Four location is seen just to the right of 
the walls. 
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FIG. 200-GENERAL MAP OF THE BIG FOUR AND ERIE RELOCATION. 

Commerce Commission's classification. amounts to 
about $-100,000, which will be paid to the roads by 
the District as part of the expense of the relocation. 

Through the big cut, the roadbed has a width of 
72 feet, sufficient to accommodate four tracks on 1-1-
foot centers. Between the levees t he cuts are of 
like "·idth, while the fills are extended from le,·ee to 
Jc,·ec, the levees being 200 feet apart on centers, with 
the drainage hctwee~ them running back tv ble 
mouth of the big cut, since no openings can be per­
mitted into the valley above the dam on account of 
their admitting flood water. The remainder o[ tiH• 
roadbed has 3-t ft. width in lill and 44 ft. in cut. to 
accommodate two tracks. 

The old line of the Big Four, indicated by the left 
white line in Fig. 199, ran directly through the pro­
posed outlet structure of the J Iuffman clam. It be­
ing necessary to begin construction of this ou tlet at 
the earl iest possible date, a temporary rt·loration of 
the Big Four was necessary, since the regular relo­
cation would require o,·er two years to complete. 

The view is northwest, 
the inner (north) levee 
being at the right. The 
two levees are 200 feet 
between center lines, and 
have a maximum height 
of 35 feet. They are nec­
essary because the maxi­
mum permissible grad­
ient on the Big Four and 
Erie on this division is 
only 0.3 per cent, which 
carried east out of Day­
ton, (where the track 
levels could not be 
changed,) would only lift 
the relocated lines to an 
elevation 35 feet below 
the crest of the Huffman 
dam. East of the dam, 
therefore, the tracks 
would be within the re­
tarding basin and subject 
to overflow in times of 

The temporary relocation is shown in the same fig­
ure· run ning just to the right of the outlet works. 
It was about a mile and a third in length, and re­
quired -1-6,000 cubic yards of excavation, of which 
33.800 was rock. It was put in operation in Oct­
ober. 19 18. 

The total amount of excavation required to grade 
lhe new lines is about 1,420,000 cubic yards, of 
wh ich about 657,000 was in the big cut at Huffman, 
about 593.000 of this being rock. The latter condi­
tion made it uneconomical to balance cut and fill, 
embankment exceeding excavation, as the work was 
carried out, by 400,000 cubic yards. The excess was 
partly obtained by widening the cuts, except the big 
cut, the rock making the latter too expensive. 

Between Dayton and the dam the most interest­
ing features are the two channel changes in l\Iad 
Ri,·er, by \\'hich double river crossings are a'•oided. 
The excavation on these amounted to 44.000 cubic 
,·ards. of which 3-J..OOO was overcast by a clamshell 
~llld th e rest moved by teams. • \nattier feature is 

FIG. 201-LOOKING NORTHWEST BETWEEN THE TWO RAILWAY LEVEES. SEPT. 20, 1920. 

unusual flood. They are, therefore, enclosed on each side by the levees for a distance of a mile and a half east of the 
dam. Culverts 275 feet in length carry the drainage water from the hills to the south, under both tracks and both 
levees 
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embankment~ compri:,e a total of 469,000 cubic 
'ards, of which 323,000 arc in the inner levee. This 
~natcrial was taken from the big cut. .\ certain 
amount of material was excavated between the 
lcvct·s to bring the two railways to grade, this 
amounting to about -m,OOO cubic yards, handled by 
t• lc\·ating grader ancl dump wagon. Beyond the 
lc' ecs the main exca\ ation was in four cuts. the 
larg-(•st of 106,000 cubic yards. the latter taken out 
hy 70 ton railroad :,hm l'i and dump cars, the lighter 
cuts by re\ oiYing shU\ cl or ele\'ating grader and 
dump wagon;;. Thi" work and that betwt•t•n the 
levees wa" done h\' ( ;t·org-t• \\' . Condon as :..uh-con-

FIG. 202-0N THE OHIO ELECTRIC R. R. TRACK AT HUFFMAN, JUST EAST OF THE BIG CUT. 
• SEPT. 20, 1920. 

The two views were taken from the same place on the inner (north) levee, the upper looking west, the lower east, 
to show the nature of the relocation problem. The hill at the left, above. is the one requiring the 120-foot cut, just at 
the south end of the Huf1man dam. The lower view showr. Mad River valley bottom at the left, and the valley side 
sloping down to meet it at the right, with the steam lines occupying the cut between the two levees in the right fore­
ground. The top of the levee here is ten feet above spillway level, and five feet below the dam crest. 

tlw abolition from tht' Ill'\\ 1\ig- Four and l ~ rit· 
lint'S oi ''Dead ::\Jan's l rw .. -.ing-'' in the outt·r limit-. oi 
Dayton. to be co•npldt·cl ''hen tlw Baltimore and 
Ohio carries out it-.. contemplated grad<.: separation. 
,\11 the grading bt'twt"en J )a) ton and l I u!Tman i:, 
embankment, steadily rising- across the valley tlat 
to the big cut at th<' clam. J t totals 390,000 cubic 
yards, of which 106,000 came from a borrow pit at 
J larshman and 90,000 from the dam outlet L'XCa\'a­
tion; the remainder from the big cut. 

Beyond the big cut. tht• rhid features are the l\\ in 
le\'ces. 200 feet apart. J5 ft·ct in maximum height. 
and a mile and a hali ion~. the inner one carrying 
the Ohio Electric Rail" a~ relocation. The"e two 

""C'If' :.ONTA._ 
100 0 100 
t w M 

VCRTICAL 
t'O 0 l O 4 0 ,.T .. t.. ' 

tr:tdor. 
The l'a:..t three nulL·,.. oi tlw linl' \\as in \\ t·t, miry 

nt a tl·ri:d. ohtaint:d irnm ,..ick horrow by elevating 
g-rada. and built into a narrow embankmt'nt, wid­
l·m·cl later hy ..;idt: clump from the cuts west, using 
"tt·am ..;hu•·e! and dump L'ars. This was done by 
( ,,.t,rg-c \\ . Condon. h,\ Condon and Kolterman, and 
h' Condon and \Yard. 

· Tht' big cut in the hilbirk al l lufl'man was by far 
llw dominating kat tll't' in the work of construction, 
tlw topography e)o.;e\\ ht·n· hcing- mostly broad, flat 
'aile~. C >n tht: high -.ide tht• cut reaches a maximum 
depth of 119.~ ieet. I h tota I length is 4.500 feet. 
Tlw unckrlying rock in many places reaches to the 

FLG. 203-CROSS SECTION OF MAD RIVER VALLEY ALONG CENTER LINE OF HUFFMAN DAM. 



r 

40 THE 1\IIAMI CONSERVA~CY BULLETIN 

Unduposs for Ohio D. "l· 
ont:l Sprmgfi'eld P1ke 

N 

CINICrete tftghwoy Bridge.· 

SCALE 
roo o toO 400FT 

ACC. NO. 35t0 

FIG. 204-MAP OF RAILWAY RELOCATION AT HUFFMAN 

gra:-.s roots. Tlw t.·xca \'at ion totalled 657,000 cubic 
yards. of which 593.000 was rock. 1 ts tlnislwcl ap­
pearance is sho'' n in Fig. 198 and Yarious features of 
the work in l'ig. 2 10. 

The rock is of three formation::., the Bras-.tield. 
the upper, about 35 feet thick, of the Silurian group. 
with the Elkhorn, about 44 feet thick, and the Cin­
cinatian, about 4 1 feet thick, in order below, the two 
latter of the Ordovician group. The Brassfield is a 
fairly solid limestone, and was excavated on a one­
to-one slopt·. \\'ith an R-foot berm at its foo t. The 
Elkhorn is a n111ch softer stone, somewhat greasy 
in texture, so that it had to be gi,·en a 10-to-1 slope, 
with a four-foot hcrm at its foot. It was possible to 
excaYate it by stt.·am shovel without blasting. but 
its toughness made this so uneconomical that blast­
ing was resorted to in fact. The Cincinnatian con­
sisted of limf'stone layers inter-laminated with shale. 
making a formation which on first exposure was 
quite hard, but softened and sloughed rapidly on 
exposure to the weather, so that in a month it could 
be kicked to pieces with the foo t. l t was stable 
enough to stand on n 1-to-1 slope, which was used. 

c\ll the rock 1Tquired drilling and blasting, mostly 
done in 8 or 16-foot lifts. the latter height being used 
when the steam shovel stood on a level with the 
cars it was loading, the former when the cars stood 
on the shelf above. Forty per cent dynamite (Du­
pont or 1\etna), was used, in charges of 100 to 250 
pounds, the holes being mostly (ninety per cent) 
sprung for the charge. ,\mmonia dynamite was used 
at first, but the occurrence of many springs of water 
compelled recourse to g<'latine dynamite for most of 
the work. Holes were spaced about 7 feet for the 
8-foot lifts and about 13 feet fo r the 16-foot lifts. 
The bottom 28 to .10 feet of the rock was shot in one 
lift. 2,500 feet in length. Five Ingersoll E-44 steam 

drills and four well drills were used, with two jack 
hammers for lighter work. The well drills made 40 
to 50 feet in a ten-hour shift; the rock drills from 60 
to 65 feet, the holes being 3}:1 to 30 inches in size. 
The lower left picture in Fig. 210 shows especially 
well the thorough disintegration produced by the 
blasting, in this case in the 28 ft. layer, the material 
being just lifted and left in a loose windrow which 
the steam shovel handled readily. 

The shovel used for most of the work was the 70-
C (about 70 ton) B ucyrus, a type especially fit ted 
for rock excavation. Two of these machines were 
used for the first three months of the work on one 
10-hour shift. One sho\'el was then subst ituted, 
working day and night. The machine removed 
about -l,OOO cubic yards per 10-hour shift. and a\•er­
agcd about 34,000 cubic yards per month. .\ small 
Erie shovel assisted on the rock for the Springfield 
Pike fill and the levee embankments. The entire 
material was transported in standard gage 12-yard 
dump cars (\\'estern), hauled by locomotives, and 
was used in making the embankments cast and west, 
and the two levees. The work was done by the 
\Valsh Com;truction Co., of Davenport, J owa, gen­
eral contractors for tht' grading. track work and bal­
lasting on both the Eric and Big Four, under the 
general ::.uperintcndence of ::\Ir. \V. A. Durkin. It 
is noteworthy that not a man was seriously injured 
in the entire cour;:;e of the job. The grading was 
begun .\pril 15, 1918. and finished September 6, 
1919. 

The track laying was done by Roberts Brothers 
of Chicago, who took the contract for this feature 
under the \\' alsh Construction Co., following similar 
work on the Baltimore and Ohio relocation. This 
work on the Rig Four and Erie was hcgun in Oct., 
1919, and completed i\Tarch, 1920 .• \picture and de-
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-..cription of the l{oberts tracklaying machine wa;. 
~inn in the issue of September, 1919. 

The •1cw track on both the Big Four and Eric 
includes 15.22 miles of main line, with 1.51 mi les of 
side tracks on the Erie and 1.36 miles of the same 
on the Hi~ Four, in the new yard at Fairfield. The 
rail on both roads is 90 pound A. S. C. E. open 
hearth :>tccl, with the side tracks of 90 pound repair 
steel, the latter b<·ing obtainrd from the old yards 
at Osborne. The ties on the Big Four are creo­
-.oted, 8' 6" long, and a,·eraging 7"x8", laid 20 to tlw 
33 foot rail. with :>tlspended joints, the t\\o ties at 
the joint being 14" center to center. On the Erie 
they arr W 6" long and at lrast 7"x8", untreated. 
-.paced IH to the .~3 foot rail. Standard tit· plates an· 
u"ed on all curye,., on both roads. On the Big Four 
anti-rail-creepers \\l'rc placed on all raib, nf the P. 
and t.r type. four to the rail. The angle bars arc 
standard 2-t'', 4-hole, on the Big Four of the con­
tinuou!' typ<'. and on the Eric of the Erie "tandard; 
the track bolts with square heads and roiiNI threads. 

The ballast is g-ravel, ohtained from the ,·alley 
borrow pit supplying material to the I luiTman dam. 
\ minimum of 12" was required below the bottom 

of the tie. equivalent to 3,490 cubic yards per mile 
oi single track. Th<• work of supplying it took all 
the time of the day shift in the borrow pit and part 
of that of the night shift, and was the cause of some 
delay in the bui ldin!tof the dam embankment. The 
t•xcavati on was done bY the Di;.trict';. own forces, 
the transpor tation and 'placing hy the \\'al"h Con­
"truction Co. under its contract. 

The..· total cost of constru<'lion of tlw:-.e two relo­
cated railwaY:. i" ahout $2.717,120. This include..; 
g rading, trac.ks and tracklaying, baJia,.,ting, concrete 
structures, fencing. telegraph lines, and interlocking 
plant:-.. To this must he added damagt·s to the rail­
way c..·ompanie:-. on account of increased cost of oper­
ation oYer the JH'\\ lines. extraordinary maintenance 
during construction, etc., a tn ounting to $579,974, 
totalling with tiH· nmstruction cost, $.3,237,094. 

Thi,., docs not include the l'o;.t of the right of way, 
amountin~ to 345 acres. E,.,timate of this it is not 
possible to present at thi;. time. much of it being 
purchased along with the farms bought hy the Dis­
trict in the 1-:luiTman retarding basin. 

The railway::, and the Cotht·n·ancY ])i,trict being 
all three 'italh· interested in the relocation, all had 
engim•t•rs O\ er~seting the \\Ork. For the Big Four, 
the repn•sentativcs were (;, P. Smith, Consulting 
Engin<•t•r. and \\'. R. Hoclg-t•, Resident Engineer. 
The interc..,ts of the Erie were looked after by C. H. 
Splitstone. Superintendent of Construction, and by 
~lessrs. C. B. ~r it·se and l. 1. McCabe, successive 
resident engineer;.. For the· Conservancy District 
the work was at lirst in charge of E. 1\. F loyd as 
DiYision Engineer. "ucceedcd in X on•mber, 1918, 
by .\llwrt L arsen, the assistant enginct•rs being suc­
cessively \\'illiam Yount and \\'. D. Kramer. wit"t 
Olaf Froseth as Onicc Engintcr. 

Features of the relocation especially concerning 
the Ohio Electric Rail\\'ay and the yaJic•y highwayc; 
will he treated at a later dalt•. 

Augn t Progress on the Work 
GERMANTOWN 

L>urm" the month o£ August, 31,680 yard-. oi hydraulic 
,•mbankmt•nt were pumped into place on the dam. This 
yardage is made up or eig ht days' pumping from dragline 
cxcavation, and 17 days from hill sluicing a lone. The total 
yardage up lo the end of August was 701.-t:!U cubic yard~. 
making the dam b.!l per cent complete. 

Both the upstream and downsl ream slopt•, oi lhe dam 
have reached elevation 1:!10, which is just 20 feet below lhe 
top of the dam. The small dragline is now throwing up a 
5-foot li ft on the 2:1 slope of the upstream slopt·. ' 

The large dragline i~ exca,·ating material for the dam 
from 1hc new borro" pit opened up on the i,land. getting a 
lo{OOd run o£ gravel. 

Concreting of the spillway bridge was starL1:d during 
the month. Piers 2, :1, 4 and 5 have been pourt·d up to the 
caps. \ portion of the cut-off trenches in thl' spilhva) 
channel has also been concreted. 

The spillway exca\'alion is now complete, Daniels mo' ­
ing the last of his equipment August 28th. .Mr. ) . C. Mc­
Cann has also finished the g rading on Road No. 2 and 
moved his equipment into camp August 30th, for leveling 
off spoil banks adjacent to the oullct works. 

September 20, 1920. 
A. L . Pauls, Division Engineer. 

E NGLEWOOD 
IJuring the month e nding August :!.i, J:i4.000 cubic yards 

oi embankment wen• pumped inlo the hydraulic fil l. The 
rolled embankment in the cross dam amountt•d to 7,UOU 
cubic yarth. making a lola! for the month o£ llil,llUO cuhic 
yards of earlh placed in 1he dam. 'I he total at the estimale 
date, August 25. including all classes of embankment, ag­
~<rcgated 1,765,000 cubic yards, or :.n.-1 per cent of the com­
pleted dam. 

The embankment in the ri,·er closure ha-. reached ele\'a­
lion '\39. il feet ahO\ c the ri,·er hed. \\' ith the temporary 
spillway and conduil iu -.en·icc 1hi~ amply in~urcs saft•ty 
against O\l'rtopping- nen in the C\Cnt of a rept•tition of the 
1 !J I :1 flood. 

Cross dam No. 2. on the ri~ht hank of tht' ri,•er. ha' 
reached cle,·ation RH. -.h: feet below its projeetl·d heig-hl , 

\ few Wt't'k-. will 'ct' the compktion oi thi' piece oi "ork. 
Dry rubble pa,ing al the er11rance to lhe oulll't conduits 

has been :.tarted. 
The embankment in the rh er closure has reached nearly 

to 1hc t•lt•, at ion of lhc portion of the dam constructed last 
year and preparations are in progress for including that 
section in the filling operations during the remainder of 
the season. \\'hen 1his shall he done 3,0011 lineal feet o£ 
t'mhankment will he in progress at the same lime, utilizing 
in sequence both pumping plants. 

H . S. R. M cCurdy, Division Engineef'. 
September 15, 1920. 

LOCKINGTON 
There were (i2.000 cubic yards placed in the dam by 

hydrau lic 1>umping during August. The truss bridge over 
1he outlet structure for carrying the dredge pipe to t he 
west part o£ the dam was raised on September 13. Clay 
material of a ,·ery hard character has heen encountered in 
different parts of the borrow pil. 

The :.tone surface dressing or rip rap on the slopes o£ the 
dam is progressing satisfac10rily. 

Sonw work is hcing done on Roads 8, 9 and 10 by Con­
tractor Hyan pending commenct•ment of the large fill on 
Road 9. The work consists mostly of reshaping the sur­
face and n:gradrng the. fills after a season's .,l'ttltment. .\ 
relocation ol Road 11 has been apprO\•cd by the commis­
sioners of She lby county. 

Barton M. j ones, Division Engineer. 
September 25, 1920. 

TAYLORSVILLE 
fhe concrete outlet works were completed on September 

25, with th e exception r1f the spillway. The west wall was 
finished on August 10 the ea:.l wall proper on August 14, 
an extension of this wall on Sepu:mber 25, and the three 
piers, containing ahout 2.000 cubic yard:., on September 
2-1. The latter wen• rarricd up tn the springing line o£ the 
ronduit arches, ahont 18 feet ahove the conduit floor. 

Over 2,000 cubic yards of concrete were placed during 
the month, bringing the total to about 45,000 cubic yards. 
The spillway will add a bout I 0,0(1() cubic yards to this. 
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The Lidgerwood Class M dragline has fin ished the ex­
cavation of the inlet channel to the condu its to station 3, a 
distance of 301) feet in a ll. 

The building up of the earthen cross dike enclosing the 
hydraulic fill pool on the east, was again star ted o n ;:,ept. 
23. This dike will now be carried up to its full height, at 
e levation 820 (th e dam crest being at 837). The material 
is being transported from the inlet excavation in 12-yarcl 
dump cars, and p laced in the dike by a locomotive crane 
rigged with a clamshell bucket. 

The hydrau lic fi ll is progressing at about the same rate 
as last month, the work ucing on the section between the 
crvss dike (on the "est bank of the lvliami) and the west 
valley slope. 

Mr. Crampton has completed the grading of Road N um­
ber 12 to station So 

September 26, 1920. 
W. J. Smith, Assistan t Engineer. 

HUFFMAN 

During the month of .\ugust -10,000 cubic yards of ma­
terial were placed in the dam. 12.000 cuhic yards oE this 
being sluiced d irectly into the clam from the hillside at the 
north end of the dam. The halance was pumped through 
the main pumps hy the night shift. .\ pan of the night 
shift. as well as all of the d;ty shift, has heen engaged in 
getting out material for the railroad work. 

The 1 1~-yard steam dragline has completed building the 
upstream levee up to elevation lJ()(j in the section north oi 
the old di\·ersion channel and up to the llOO-foot berm in 
the ri\'Cr closure sect ion. J t has also sloped UJ> the north 
bank of the entrance channel to the outlet works in prepa­
ration for co\·erin g it with rip rap. 

The new location of the Springf•eld Pike west oi the dam 
has heen graded suffi.iently to allow light traffic to pass 
through. l t cannot he entirely completed so as to open it 
t o the general public until after the O hio E lectric has been 
shifted to its final location. 

C. C. Cha mbers, Division Engineer. 
September 24, 1920. 

DAYTON 

Drag-line D-t.i is cxCa\·ating' a trench for the Beach 
A\·enue rin:- r wall foundat ion. D-t(j is exca\·atin l-( from the 
channel and placing the material as backfill at South Roh­
ert Boulevard wall and as emhankment for the proposed 
revis ion of the street g rades between Fourth and Fifth 
Streets. D-1!1 is finishing the channel excavatio n west of 
Main Street a long the nor th hank of the ri\'er. The mate­
rial is being used for en larging the Lehman Street levee. 
A considerable portion of the levee embankment will be 
ll\O\·ed with cars. 

Good progress has been made on Sunset .\ \·enue retain­
ing wall. 272 cubic yards of concrete havin g- been placed. 
At Sti ll water Drive ri\'er wall 74.3 cubic yards of concrete 
ha\'C been poured. 

Finke Engineering Company is cleaning up the chan nel 
excavatio n and levee embankment at the o ld launc hin g 
basin near Herman A \'enue. 

Price B ro thers ha\'e started driving piles for rc\·etment 
on the north bank of the river cast of Dayton View bridge. 

To date 3S,ROO cubic yards ha\·e been issued from the 
gravel pit. 

Summary of Excavation and Embankment 
Previous During 
to Aug. 1 August 
cu. yds. cu. yds. 

Pay quantity in lc\·ees and 

Total 
to Date 
cu. yds. 

spoil banks ........................ .188,000 17.000 tiO:>.OOO 
L evee embankment (In-

cludes Contract 1\ o. ·II).. 7.>.900 100 76,000 
Total yardage handled...... 1.:>22.0011 78.000 , J .GOO.OOO 

None of the figures includes 10.i.OOO cubic yards of excess 
exca\·ation for launching basins and scowing canals. 

C. A. Bock, Division Engineer. 
September 20, 1920. 

HAMILTON 

The total of Item 9, channel excavation, to September 
1st. was 7-10.000 cubic yards. 

The electric dragline. D-lu-18. is at present loading cars 
on the west side of th e ri\·er, between the Columbia bridge 
and the r ailroad bridge. 

Exca\ation and pile driving for Pier -!, Black Street 
hrid~e. han' hct>n completed by Draglinc D-lG-17, and the 
exca\a tiou for Pier 2 is 75 per cent completed. The cable­
way was placed in operation on September 13th and has 
heen u»ed for cnncretmg part of Pier 3 and the footing for 
Pier 4. Tht> exca \'at ion for Piers 2. :J and 4 is being done 
hy the drag- line in such a way that all the piers arc en­
closed hy one coffer dam and a rc being pumped out from 
one setting of the pumps. The pumps are handling about 
4 '1 million gallons daily, or the cqui\'alent of the daily 
consumption of the city of Hamilton. 

\Vork has been started on the exca \'at ion for lowering 
the 2-1-inch water main across Old Hiver, we~t of the B. & 
0. bridge. 

Exca\·ating and concreting arc being continued on the 
Black-Clawson wall. 

l'rice Bros. have turned out JOa.OIIO blocks at their block 
plant. The work of laying the blocks and the slope revet­
nH•nt on the cast bank between the railroad and the :Main 
Strt>ct bridge is nearing completion. 

C. H. Eiffert, Division Engineer. 
September 20, 1920. 

L OWER RIVER WORK 

Miamisburg.- Jc!Trey, Hoorhem & Co. ha\'c practically 
comptctcd their contract f0r con,truction oi local protec­
tion \lorks on the \\c,.t side of the ri\•er .. \few days' work 
will he required to finish dressing and seeding lc\·ee and 
road slopes and surfacing roads. The work on the west 
sid~· of th<' ri\'er consists of 3 .• iOO lineal feet of le\'ec aver­
ag in g about t t feet in height. and :?.400 lineal ieet of wave! 
"'rface rnad,. lt was abo neces~ary to rai,e a spur rail­
road track O\ era distance of 700 ft>et a maximum of 10 feet 
at the center. The work was ht>gun about a year ago. 

Cole Bros. arc erecting their draglint' machine on the 
la>t !>ide of the ri\ er and will be ready to throw dirt in a 
week or ten days. They will start about at the north cor­
poration line. just west of the C. & D. traction embank­
ment. and work down the river. They ha\'e the contract 
for al l the dra~line work on the cast side. 

Franklin.- Jeffrey, Boorhem & Co. ha \ e placed about 
S.OOO cuhic yards of material in le\'ec embankment between 
Park .\\l'nue and Pine Street during the past month. 

Middletown.-Cole Bros. ha \'e moved their equipment 
to Miamisburg, ha\·ing complet t>d their work here with the 
exception of a small amount of dressing and seeding. 

Price Hrus. ha\·e finished the pile dri1 in!-( for the re1 et­
mcnt aud ha\·c laid about ouc-thi rd of the concrete blocks. 
of wh ich IUOO wil l be required for the flexib le revetment. 

September 25, 1920. 
F. G. Blackwell, Assistant Engineer. 

TROY 

C lapp, :\orstrom & Riley compl eted their part oi the 
work on .\ugust :.!l. Their lDtal pay excava tion amounted 
to 101i.OOO cuhic yards and th eir pay emhankment to -14.000 
cubic yards. ['ractically al l th eir equipment was purchased 
by the District, and will he used here and at other points, 
as neerlell. 

The remaining dragliuc work has been let to ~lr. Donald 
Jeffrey on a perccnta~e basis. and he started to work Sep· 
temb<'r 2. The le\'et' embankment below the B. & 0 . rail­
way bridge, on the right bank. has been completed. and the 
machine is now s tart in!-( a fill for crossing the rh·er channel. 
The deep water c hannel from the B. & 0. bridge to the 
head of the cut-off channel will then he completed, after 
which the drag-line will cross O\Cr the B. & 0. railway fill 
at the no rth end of the rinr hriclge. and C<lulmence exca­
\·al ing- the deep water channel bet\\ ec:n the H. & 0. hridge 
and ?\orth :\1arket ~trcet 

The tntal yardage t'XC<\\ated frum the •·i\er channel. bt'­
lwccn Market and .\dam,; Street~. by the C. & C. Haulage 
Co .. is 2i.OOO cul)ic yards. This material has all been 
placed in the embankment between Market and ,\dam;; 
Streets. except fo •· s.;o c ubic yards. which has been placed 
in lc\·ce embankment on the west side of the B. & 0. rail­
way fill. to form a grade for the drag-line crossing. 

The Finke 1-:nf:,:inccring Co. has placed 10.:.00 cuhic yards 
of mater;al in the south le\·ee along ;\[organ Ditch. The 
first HOO feet of this levee is practically complete. exct•pt 
ior top soil and shaping the slopes. 

The contract for the Pearson Levee has been let to \\' m. 
Oberer of Dayton. This is a low le\·ee, a\'eraging fi\·e feet 
in height, c rossin g the southwest corner of the l'ear-nn 
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farm. JU,.t ,.a,.t oi the Hraclfortl hriclg-<·. Tlw n"'' In t'l' "ill 
he till' sam.- Jwi;.:hl a., tht· ori~inal It'\ t'e along that sidt• of 
the rin.·r. hut h lorakcl ")J11C d "tann• C<ht ni the original 
Jc,•ec to make a '' itkr opt·niug for flnocl watt•r at that point. 
The ,., ntr.tcto•r ,t.lltt·tl wntk with a four team outtit on 
.\ugu't :!I and h<h t'nnlpll'tt•d \Hll l ie<'l ut level•. or plart·d 
:! iOH nthit- ~ anJ, oi t•n lo;ankment to date. 

September 15, 1920. 
A. F. Griffin, Assistant Engineer. 

RAILROAD RELOCATIO N 

Big Four and Erie.- \II t•astluouml tr;ams oi thl' lltg 
!·our .111tl I rit• haH hC<'Il npnati111.: O\l'l' tht• Ill'\\' lin .-\\ ith 
the c:-.reptioon 111 thrn• I<H·al pa,.st·n::er tra:th '' hich oper;ltc 
mer the J·. rie a).:aitht the rc~u lar t·nrrt•tlt nf tratli c to 
O:,h"rn and th<·n oH'r tlw old Bi~o: Fonr lita· to Enon. \II 
\\t'"'""'nd train' nf tiH'"' tw" railroad,, and the thret· ea-,t­
lu •nnd train'. \\ill lw eli\ nll·cl to the tlt'\\ litll' ( lctoloer I. 
l!t~O. Till' ballast i., cotnplt·tc '' ith the l':\Ceptinn "f the 
yard track, at Fairtidd Tht· old ,idt' track ma11·rial at 
(Is horn i,. loeing; u'''" i"r tht· Jl('\\ ,:,1<- trark' ;at Fairtidtl. 
The 1 li,tt H't iorn·, an· n•mm ing the''' trarks at ( lshom. 
'I ht' Htg !·our -.ide track, <<l l·;aindcl art' !;aiel at d th<· pa"­
ing trark \\ill he halla,.t<·d hv tht• ht of ( lt'toher. 

l'h<· gap 111 th<· lith' ;tt HulTman wl.<re t<·t:tpor,tr~ timlon 
~trtH' l tll'(' \\'a' JouiJt at lh t• llltcll•rpa'' f11r the lei11JII>f;ll') 
main trarl-. j, r<•mplt•tl'ly t:lled. and tlw tt'lllporary Bi!.! 
Four tn ain tr;u·k i, cdlltll't all fi'IIHl\l'd, The l(.'lllt>\a} oi 
tht• Ilk Fnur tt'lllJ><•rary main track m;uh- it po--ihlt• to 
ht•g;in <'1111!->truction oi tht• ucw ~pringfidtl l'ikc ;It HulTman. 
and \lr. CnntH•11.' ·, il'am nul lit ,tanccl grading con tiH· J;ith 
c•i tht· m11nth and It j, tHH\' pa,.,.aJ,J.· inr \·ehich-' Th.­
Sprin gfie lcl l'ikt• had ht••·n cleo'"" for more thatt ;1 )'<'<tr. 

TIH· flig Four) arc( tr;H·k.; jtht <·ast of Find Ia\ 'tr<·et, art• 
alsn ht•ct>g rai,,·d and tll'atly :rll lht• balla:.t ha::. been hauh·cl 
for tiH· \arc!. 

Th·· ~tgnal 'Y"l•·;;J.;; <tt F tirfidcl ancl Tate', l'niut are 
practit·ally romplcl<' a nd arc itt operatio n. 

Baltimore & Ohio Railroad.-Tht' track '"uth ui T:l\·­
lor,\'illt· datn '""' IH'<'II n·m"' t·d. t ht• railroad taking all ;,j 

tht' r.tiJ,, an;:lt bar' .• and ti<· plait''· ;aud tht• "'''t uf the tic~. 
'l'hl· remaind,·r of the ttt•s at e ht•mg ;,t•n t 111 l·.n~lt'\\ ood ior 
th<.' t<·mp .. r<H) 'Pillway and to othrr it•ature::. fur C<Ht,truc­
tion tt ad.;'· 

Ohio Electric Railroad.- \\'<•rk ~>n tht· ekrtric line has 
lu.'l'll pr;anaca1ly '"'P<'ncletl during tht· nwnth, the contrac­
tor,· iorn·, ''"'ki tH! 11n tin· steam nail road!-, and the J)i:, ­
tritt'-. trnlle\ lin<· i<•f<' l'' 'n ·•ther l>i~ttict work \\ ork 
i' b<·in;: rt·st; tn l'd and ;t i, ,.,perted to t'nmph·tc tor opna­
tioon till' C lhi • Fknrit from Huffn ;an to Fairhclcl lov :\o· 
\ e11tlocr I. . 

September 27, 1920. 
Albert Larsen, Division Engineer. 

R IVER A ND WEATHER CO NDITIONS 

] he r.unfall in the \I iami \'alley during the 1111111th of 
:\ugust \';ariecl from !.. IR tnch<•;. at Fort Loratnt<· to 5.08 
inch<"' at lm.:.,mar ~·\t Va1·ton it amounted to 2.1>4 inche~. 
or O . .l/ tttChl'' Je.,. than normal. hrtnJ.:"illg- tht· accumulatt'd 
ddirienrv " ill rt' J anuary 1 up t o 2.80 mcha·'· 

l tllbll.clly I ,.a,.,. prn·ipitation occurr.-tl at I lamiltnn and 
just north o t Sprtngfit· ld during till' C\'~:ning oi tht> !.bt. 
\t llannltou 4' in<'he" of rainfall \\<Is rtporll•<l. :\t 
~pnngli<· lcl. tit,· total ;amountt·tl to 2.1:0 incht·-.. cau~ing a 
ris<' of ahout lfl f<·l'l in ~latl Ri\'er. Owing to th e com­
paratin~l~ ;;nqll an a on \\htch the lll'a\~ rainfall occurred 
at ll amilton, :he \liami :t l that placl' only r ose about four 
ieet 

Ohq~natiota.. takt·n at th<· local ofht'l' nf the l'. S. \\'eath­
<'r Bun·au. shnw that tht• nwan lt'lllpt•rature forth<' month 
wa~ 71.1 dl't.:r•·<:,, n r 2 . .l <kl.(reo.:s (,.,, than normal; that 
ther,· \\l'r<' '''\Til dear clay,, sl'\Tntt•t•u partly doucl\· clays. 
'"'I'll cJ, •udy da) '· ;111cl thirtn•n cia)' <•11 \\ hich tin· prnipi· 
tation antounlt•d In or t•:-.c•·t·<kcl OJll of an inch; that the 
a\·erage '' ind \'elonty was i . .l milo per hour. tlw pre,·;~il­
ing dtrerlinu hcint.: frn11 1 lin· north" '''t: and that the maxi­
mum \\llt<l nlnett\' for fi,.,. minutes was l\\l'lll\'-~ix miles 
per hour fron• tlw .north"'·'t on the .list · 

I van E. Houk, District Forecaster . 
September 25, 1920. 

Evidences of Sea Life at the Huffman Dam 

l'ht· cora I " ho-..,· phot o(!'ra ph i,.; presen tt-c\ lwre 
\\ as imtncl St'\'t• n ntiks t·a~t oi f)a) tun, in tht· deep­
est part oi tlw t·,ca\ a lion ior lht· jump pool on the 
d o wn -strl'am -.;idt· oi the I I u!Tnaan clam. Tht.: lig-un·s 
arc onh· one-third a-.. larg'e in diamctt·r a;; the actual 
spccitncn. The right-hand ligure s ho\\' s tht.: cx­
tt·rior -;urface: till' kit hand figure shO\\-.. the imcrior 
structun· of the satnt· specimen. 

Tht· le\ t•l at \\'hich the coral ''as found j.., 107 it'l'l 
ahon· tlw ba..;e of the ~lonument. oppu-;itc ~tel'k 
lligh ~chou! on ~lain stn·ct. ~ince tlw latter is 7~0 
ft·et ahu\ l' Sl':t lnel. thi s roral \\'a.; found about R;:\7 
ft· .:t ahu\'t' pn·~cnl sea levd. 

Coral-; t·,·idt·nth arc sea animal-.. . ht·nn· their or­
ctttTCIH't' iar aho\ t' prl'srnt sea lc\'el and at g-reat dis­
t ance-.. iru1n the u('l'an n·qttir, ... explanation. 

\ ..;a matll'r oi ian. e\'idenn·s of st·a liit· an· cutn­
mon 111 tlw rurks around I la\ ton. lt i-. C\ idetll'e" of 
land anintal-; a nd land plant; whirh aH· absent lwrl'. 
nu trace:-- oi land animal-.. or plant.. t'\'t•r ht·ing iottncl 
in rorks nearl'r than 75 mil<'s irum I la\' lclll in all\' 
dtrt'l'lion. llcl\\l'\ t-r. tlw remain-.. oi st.'a liil' ornir 
fn·qttt·ntly in the rocks ,.,·en a t lht' higlw-.t t'k\ a­
tion,.; around ))a\totl. ;\I an\ ha\t' IH't'tl de-..rrihc cl 
and fig-ttrt'd ir.,nt. tht' abanclt;nt·d quarry at tilt· Sol 
dtn:--' llotlll' and irom still hig-ltcr t'k\ ations. 

I ;tolngi-.r... llnd abundant{'\ idetH'l' that all of C >hio 
and of thl' tH•ighlllor ing· s tates n·pl'atedl: ".t:-- 1."11\ ert·d 
h.' on·,tntc \\ ;t\t'l'-. ior long- pt·riod-.. oi tinH· I >uring­
t host• pt'riod..; ocvanir \\ aters 111thl kt\ t bt·t·n .,j 
g-natt·r depth nr thl' runtim·ntal ma-.-.t's mu-..t ha\l' 
had nturh !own elt·Y alion..; so that thl'ir lo\\'<:r part s 

\\'en: bt·lo\\' ,.;ea ll'\'t' l. .\ mung gt·olugists till' St:l'tltld 
theory land,.. mo:--l f:l\ Pr. although then· may ha,·e 
been a ron1ltination oi l)()th catht'" operati\'(· in 
bring ing < lhio ht·lo\\ sea le\'el. 

The coral hen· fig-ured ,,·as found h1· T. C. Shuler, 
ni the eng-i nt·t·ring- .forn· at the llufinian 1 )am. The 
..;amt· kind of C'11ra l has been fottncl at nttnH.'rous lo­
calities ttl ,..,Httl1\\ L'~lt-rn < >hiu. httt tl i::. mud1 mort.: 

FIG. 205-FOSSIL CORAL FROM HUFFMAN DAM 
EXCAVATION. 

ah!tndant nt· ar \laclt-.cm. lndtana. "n till'< >hio riH·r, 
and fron1 tlt;•t P"itlt -..o tttll \\'arcl ior a d ista nce of lifty 
milt--.. Tlwrt• it un ur ... tn .,ttch gn·at quantttil'-. ttl 
tlw r<~ck-.. that gt·ulo:.,:is t -. reicr \II thi .. rt'gion as an 
ana 11f ce~ral rl'ci-.. \ian: millic~tt yl'ar:-- han pa,..-.erl 
"itH't• ( lhiu \\a ... lwlo\\ :-i<'a In d. 

August F. Focrste. 



( ... 

• 

2 

1 

3 4 

• IT 1·;· ( S Q ' .FIG. 206-NEW BRIDGES ON THE BIG FOUR AND ERIE RAILWAY RELOCATION. 

Number 1 is the new double bridge at Mud Run, really two separate structures, 
one for each railway, which here are 60 feet apart. The center arch is 40-foot span, 
the side arches 25-foot span. Both bridges are 20 feet wide. Picture taken Septem­
ber 20, 1920. 

Number 2 is the triple box culvert at Tates Point at the northeast city limit of 
Dayton. The culvert openings are of 12-foot span. Picture taken September 20, 1920. 

Number 3 is the highway bridge spanning the eastern entrance to the big cut at 
Huffman dam. It was fully described in the Bulletin for August, 1920. It is a three­
hinged arch, the two arch ribs being entirely cut in two transversely at the two abut­
ments and at the top of the rise, with a pin and ring joint inserted at each of the 
cuts. The entire thrust of the arch is thus borne by two bronze pins 2~ inches in 
diameter and 28 inches lonr, at these cuts. By this desicn temperature stresses in 

the arch, which frequently crack the ordinary type of barrel arch, are avoided. The 
roadway is 18 feet wide and carries the relocated Springfield Pike. Picture taken 
june 26, 1920. 

Number 4 is the underpass just west of the big cut at Huffman dam, which car­
ries the relocated Springfield Pike and the Ohio Electric Railway under the relocated 
Big Four and Erie lines. The center concrete pier separates the highway and the 
electric line. Two spans of steel "through girders," each 45 feet long, and 6 feet 
in height, extend over the highway, supported at the highway center line by steel 
"bents." Two similar spans, 38 feet long, and similarly supported between the two 
tracks, carry the bridge over the electric line. Picture taken February 18, 1919. 

The three-hinged arch was designc;d in the offices of the District; the other 
bridres in the offices of the Bi& Four Ratlway. 
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The most striking bridge on these lines is the 
hinged arch highway bridge spanning the big cut at 
Huffman, described in the Bulletin for August, 1920. 
The other more important structures are described 
below. Like all the railway bridges, they are built 
to carry Cooper's Class E-70 loading, with the im­
pact allowances of the 1917 New York Central Speci­
fi cations. They were designed in the offi ces of the 
Big Four Railway, subject to the approval of the 
Conservancy engineers. They are illustrated in Fig. 
206. 

The Huffman Underpass. This was provided to 
carry the Springfield Pike and the Ohio Electric R. 
R. under the grade of the Big Four and Erie. In­
spection of the cross section and map in figures 203 
and 20+ wi ll make clear the necessities of highway 
relocation in the case, to provide g rade separation, 
and lift the Pike out of the Huffman retarding basin 
on reasonable g rades. The underpass is the only 
bridge on the relocated railways having a steel struc­
ture, a design introduced here for economy. The 
location is just west of the big cut, the Big Four and 
Erie being here on tangent, rising toward the cut on 
a three-tenths grade. The bridge is of the through 
girder type, with four spans of three girders each, 
built on a skew of 65 degrees from the normal. 
Two 45-foot spans go ovh the highway, and two 38-
foot spans O\'er the Ohio E lectric line, the highway 
and the 0. E. tracks being separated by the large 
central concrete pier, while the quarter points, lo­
cated on the center line of the highway and of the 
electric railway tracks respectively, are supported 
by steel bents, thus minimizing the obstruction to 
the under traffic, while securing the rigidity given 
by the massive pier. The heavy abutments are of 
gravity section, with wing walls and expansion 
plates. 

The longitudinal girders are on 14-foot centers, 
with 20-inch cross floor beams resting on their lower 
flanges, spaced on about 30-inch centers. The main 
girders arc cross braced by knees about 8 feet apart, 
extending up from the floor beams. 

A reinforced concrete slab, about 6 inches thick, 
covers the floor beams, its fin ished surface where it 
meets the knee braces, extending up the slope of 
the latter to the girders, covering the knees about an 
inch thick. To reduce the weight of concrete in the 
triangular spaces between these slopes and the 
girders, this space is partly filled with hollow tile. 
The floor slab is covered with a water-proofing of 
coal tar and paper, applied according to Barrett's 
specifications, the waterproofing in turn covered by 
a two-inch concrete coat partly reinforced with wire 
mesh. The floor slab drains into t ile drains running 
down the sides of the roadway to the ends of the 
bridge. The base of the rail is about two feet above 
the top of the floor slab, the space between filled 
with gravel, so that the track can be ballasted, raised 
or re-lined like any other part of the road bed, thus 
assuring continuity of track structure and reducing 
im pact and jarring effects from passing trains. 

Bridges Over Mud Run. The Erie and Big Four 
arc here on 60-foot centers, each road being carried 
by a separate concrete bridge, of three spans, the 
middle one a 40-foot three-cen tered arch, and the 
others 25-foot ci rcula r arches. Both bridges are of 

the standard 20-foot width over all, with the base 
of rail at the same elevation as the top of the filled 
spandrel walls. The arches are designed to carry 
the dead and live loads without reinforcement, but 
with a liberal allowance of additional steel reinforce­
ment to provide for temperature stresses. 

While the bridges are independent structures, the 
wing walls between them are built as a unit, poured 
as a continuous section, with an expansion joint 
where they join the abutments. Heavy pilasters 
reinforce the ends of each pier, tied together by steel 
across the bridge, to help carry the thrust of the 
earth fill ing under the track structure. The span­
drel wall s themselves are reinforced, so that the 
earth pressure is largely resisted by cantilever 
action. 

The masonry rests on a gravel formation contain­
ing some clay and sand. lnto this piles were driven 
sufficient to carry the entire load of the structure. 
Thus the creek bed may suffer considerable scour 
without danger to the stabili ty of the bridges. 

Long Culverts Under Levees. As explained else­
where, the Big Four and Erie pass the south end of 
the II uffman Dam in a cut 35 feet below the dam 
crest, and enter the retarding basin at a correspond­
ing distance below the maximum flow line, requir­
ing thus to be protected against flood by levees on 
each side. These levees (see Fig. 201 ), are 200 feet 
apart and have a maximum height of 35 feet. To 
carry the surface drainage into Mad River valley 
from the hi lls to the south, long culverts are pro­
vided passing under both tracks and both levees. 

A typical culvert is that designated as Bridge 154. 
This is a standard 12-foot circular concrete arch, 
with a length between head walls of about 275 feet. 
In times of extreme flood, the water in the retarding 
basin will back up the valley slopes through these 
culverts to a considerable height above t rack level. 
T o prevent the water seeping under the side walls 
into the road bed, the culvert is floored with con­
crete. Longitudinal seepage is checked by cut-off 
walls over the top of the arch under each levee. 

Triple Box Culvert at Tate's Point. The railways 
at this point cross a creek on a structure consisting 
of three 12-foot reinforced box culverts built as a 
unit. This structure has a skew of 20 degrees, with 
the normal. The roof slabs of the culverts are de­
signed as simple beams, the haunches being neg­
lected in the calculation. Sufficient steel is pro­
vided over the piers to take care of negative bend­
ing moments. The haunches are added to afford 
additional resistance against tractive forces. 

In the design of these culverts, stresses of 16,000 
pounds were allowed in the steel and of 700 pounds 
in the concrete. The abutments were required to 
carry the load from a 7-foot surcharge. Both the 
a_butments and the wing walls have a gravity sec­
tiOn, and arc separated from each other by joints. 

Third Report of the Board of Directors Now 
Being Printed 

The Third Report of the Board of Directors of 
the District to the Conservancy Court is in the 
hands of the printers. I t will no doubt be delivered 
to the judges before the next issue of the Bulletin, 
and we shall therefore hope to present the gist of it 
to our readers at that time. 
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The New Big Four and Erie Interlocking Plants 

Interesting fc:atures of the railway relocation are 
the two interlocking systems. One of these protects 
its intersection with the cut-off connecting the Balti­
more and Ohio Rai lway main line (Dayton-Toledo) 
with the \V clston Division of that road, at Tate's 
Point, just outside the city limits of Dayton . The 
other is at Fairfield, to take the place of the old in­
terlocking plant at Osborne, sen·ing the Big Four 
and Eric. The first is primarily and main ly for 
safety; the second is also for convenience in switch­
ing and crossing over between the two last named 
roads, there being no railway intersection at this 
point. Both are block stations; that is. both indicate 
to locomoti vc enginemen clearance or occupancy of 
an entire block of the railway, east or west of the 
tower as the case may be. The operation is in part 
automatic (the signals set electrically by the train), 
and in part manual, by means of tower operators, 
the latter being also in telephonic and telegraphic 
communication with Division headquarters, and re­
porting the movement of all trains to the dispatch­
ers, as at any regular railway station. 

The fundamental point in the design of any inter­
locking plant is safety, and this has been carried to 
a remarkable cAicicncy. Such a plant is in fact 
"fool-proof" in this regard. A green operator can­
not set switcllt's and signals which will permit trains 
to collide; at the worst he can only "ball things up" 
by "clearing" tracks which are not wanted, and 
blocking tracks which need to be "cleared." 

F I G. 207-INTERLO CKING PLA NT A T T ATES 
PO INT. SEPT. 20, 1920. 

The view is toward Dayton. The right track is the west­
bound, the Erie. The left is the eastbound, the Big Fou r. 
The transvet se track is the cut -off from the Baltimore & 
O hio rna n line to the W ellston Division (at the left) of the 
san:e road. Thirty-fcur levet s in the tower operate all the 
switches, derai ls and signals in the system, the transmission 
being mechanical (by jointed pipes,) for switches and de­
rails, and electr ical or mechan.cal for the signals. 

This desideratum is secured bv means of the 
interlocking machine, that used at ·Tate's Point and 
Fairfield being the Saxby and Farmer design, made 
by the Union Switch and Signal Co. The operating 
levers of all the switches, derails and signals in the 
system are brought to this machine and set side by 
side. (See Fig. 209). By an ingenious mechanism, 
these operating levers are interconnected, so that 
any lever can be made to Jock or unlock any other 
in the system. \Vith a ll the levers thrown back (to 

the left in Fig. 209), every signal in the system is set 
to "stop," and every switch and derail is thrown 
open, so that no train can approach the tower from 
any direction without first being warned off, and 
then, if it disregards the warning, derailed. To open 
any route through the system (as the B. & 0. cut-off 
east, described under Fig. 209), the levers can be 
thrown only in a predetermined order, each lever 
as it is thrown unlocking the next, switches and de­
rails first, then the signals, thus opening a clear 
route before signalling the train to come on. In ad­
dition, the first lever thrown locks the levers of all 
conflicting routes (these being already in the "stop" 
position), so that they cannot be opened until the 
route in use is again closed by throwing all its oper­
ating levers back again, in reverse order. 

Study of what has just been said will make it 
clear that such a system is by its nature "fool-proof," 
as above indicated. No route can be opened until 
all conflicting routes are closed; and no signal to 
proceed set until the track is first cleared. 

This universal interlocking is obtained by means 
of two sets of horizontal bars, the bars of a set laid 
"side by each," one set at right angles to the other 
and just above it. Each set has a bar for the oper­
ating lever of every switch, derail and signal in the 
system. the bar being connected to its lever by 
mechanism so as to slide a short distance endwise 
as the lever is thrown. Projecting bolts or "dogs" 
on one set of the bars slide in and out of corres-

F I G. 208- THE INTERLO CKING PLANT AT F AI R­
F I ELD. SEPT. 20, 1920. 

The tow er is of structural steel, carrying a frame building 
of wood above. At Tates Point the entire structure is 
br ick. The double cross-over appears just beyond the 
cross pipes in the foreground. These pipes lead back to the 
tower, w here they are worked by the levers shown in Fig. 
209. The tw o cross pipes work, one the switch and the 
otl:er the sw itch lock, belonging to the sw.tch at the left in 
the foreground. 

pending notches cut in the other set, if the notched 
bars are in proper position. But if a notch is slid 
along by the motion of the bar carrying it, the cor­
responding dog is no longer in line, and strikes the 
bar instead, thus preventing motion. In this way 
any lever can be "locked" until the interfering bar 
is again slid back, once more permitting free motion. 

At either of the new towers on the Big Four and 
Erie rai lway relocation there are 44 of these levers 
and bars, of which only about 34 are now operated, 
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The levers, several of 
which are shown thrown 
to the right, operate the 
mechanism, there be.ng a 
lever for each switch, de­
rail, lock and signal in the 
system, and also for 
every switch and dera:l 
lock. (See Fig. 208.) 
The levers at the right 
are thrown for an out­
bound train (from Day­
ton) from the B. & 0. 
main line over the cut-off 
to the Wellston Division. 
The first two throw and 
lock the switch from the 
cut-off to the Wellston 
Division. The next two 
close and lock the derail 
protecting the Big Four 
and Erie from out-bound 
trains on the cut-off. 
(The switch firs t thrown 

t c,,, .. uJ ,,J, ) 

FIG. 209-INTERIOR OF INTERLOCKING TOWER AT TATES POINT. SEPT. 23, 1920. 

normally act;ng as a derail for t rains on the cut-off bound in.) The next sets an "advance" signal t o "stop" for trains 
coming in over t he Wellston D ivisio n which nught be aro und the hill to t he east. The next sets a signal beside the 
thrown derail to the pos ition " proceed," and the next sets a distant signal, several thousand feet do wn the cut-off to the 
west, to the s ame " p110ceed" position, both these signals telling the enginema n of the oncoming train o n t he cut-o ff that 
the track is clear for him. Thus the switches and derails are set fi rs t, and the s ignals last; and the levers are so inter­
connected that it is impossible to reverse this order. The row o f boxes to the left of the levers cover electric switches 
which operate the d 'stance signals, these switc hes being connected each to its proper operating lever by mechanism. The 
two sets of rectangular bars which constitute the interlocking mechanism between the levers, (see page 46,) is s een at the 
left of the levers and below the switch covers. 

the remainder being in rcsrrn• fo r fu ture track ad­
d itions . Th us at .Fairfield th ere a rc .35 worki ng 
levers. w hi ch operate the switches and de ra ils o il 
two passing tracks, t \\ O t eam tracks. and two cross­
O\'l'rs, and abo the mechanism of 23 signals. 

It will be noted that besidt•s the safety feature in 
this system, there is a lso a fac to r of con,enience, 
due to the fact that every swi tch and signal lc\'er is 
brought to the cen tra l tower. One man t hus docs 
all the switching in the "yard" from the one poi nt, 
sa\ ing time and labor of swttchmen running about 
on foot. 

1 n t he to\\ t•r:;. here dc..,crihed. an a deli tiona! factor 
of safety is introduced, in addition to that men­
tioned. Suppose t he signal set to "clear" Oil ti ll' 
t•ast bound track for a n approaching Big Four train 
at Tate's Point. ,\s soon as the train n.~aches the 
signal. the semaphore arm drops to tht· "stop" posi­
tion, indicating to a following train that the block is 
<)CCupied. This ic; accomplished electrit"ally, by 
means of a li tt le electric motor on thr signal mast. 
connected to a primary battery in thr interlock 
to\\ er, the circuit being automatically clost•d by an 
ckctromagnct on the locomoti,·e as it passes the 
signal mast. The same electric currrnt locks the 
levers in the to" er also, so that the oprrator there 
cannot if lw would . open a switch o r ckar a signal 
on any conflicting track. 

\ further word as to the signals. They are car­
r ied on two semaphore masts, placed in line at right 
angles to the tracks. one for each track. (The Big 
Four and Eric being operated in conj unction be­
tween Dayton a nd Enon as one double t rack sys­
tem). T hree s ignals, p laced one above the o the r, 
are on each mast. T he upper signa ls, set t o "clear ," 

mt•an ' ' high speed ahead." '1 he middle signals mean 
··caution" rcduc<"d speed ahead and be on the look­
ou t. T he lower " ignals mean "low speed ahead and 
t·xpect a train on the hlock, a broken rail o r other 
obst ruction." 1f any arm is dropped to the hori­
zontal position, it means "stop." If it is vertical, 
it means ''track clear." 

The old !wstem re,·erscd these latter indications. 
\ dropped ;(rm mean t ' ' track c lear, go ahead." The 
n·ason for tht change is important. If there were a 
hreak in the mechanism. or if sleet froze on the a rm 
perhaps, on the old system the arm dropped to 
"clear' ' of its own weight, when the track ahead 
mi!{ht in fact he occupit·cl. !\ow, in a similar case, 
it d rops to "stop," and trains a rc he ld up t ill the 
mechan ism is put right again. 

\nothcr feature is that whether needed or not, 
tllt're arc always three <;ignals on each mast. Thus 
there arc tht <'t' signals on each mast at Tate's Point, 
although tlw middle set. meaning "reduced speed," 
is nc,·er used there under the condi ti ons. I t is al­
\\'tys clean·d for "high spet•d," or " low speed." The 
installation of three sets of signals where only two 
are used i.;; on the principle oi uniformity of appear­
ance. The engineman, always seeing the same num­
ber of signals on a mast, a ll changes of appearance 
lll<'an action, <"ithe r go aht·ad. o r stop. No unneces­
sary changt•s in appearance distract his attention. 

Both interlocking plants were plaet•d in operation 
on Scptemhrr 3, when the di,·ersion of t raffic on 
the Big Four was made. The installation was made 
under thr d irct·tion of l\lr. C. F. S to ltz, Signal Engi­
tH'cr of the Big Four R. R., t he work be ing done by 
tha t ra ilway'!' signal forces, unde r the direct supe r­
\' ision of Genera l S ignal Foreman J. P . McG ill. 



FIG. 21G-WORKING IN THE BIG ROCK CUT AT HUFFMAN. 

Number 1 shows the softness of the Elkhorn layer of rock, the marks of the steam 
shovel dipper being plainly visible in the face of the cut all along the excavation. This 
rock could have been taken out without blasting, but at an excessive cost. 

Number 2 shows how the rock was blasted in a long windrow ahead of the steam 
shovel, the latter then following and loading the shattered material into the cars. 

Number 3 is a close-up of the shovel, a 70-C Bucyrus, which did the major part of 
the rock excavation. This type is especially well fitted for this class of work. 

Number 4 shows the full scope of the work of excavation, with two well drills in 
operation nearest the observer, and the steam shovel, dump car train and Ingersoll 
rock drills at work further down, with finished cut at left and above. 
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FIG. 211-GERMANTOWN DAM EMBANKMENT UP TO FULL HEIGHT, NOV. 4, 1920 
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Germantown Dam E mbankment Now Up To Full 
Height 

The pumping of 1naterial into the Germantown 
Dam Embankment was completed on November 4, 
a total of 796,000 cubic yards havi ng been placed. 

The placing of gravel to fi ll up the lowe r half of 
th e conduits, th is to br lopped ·with the fi nished con­
crete floor, has a lready begun, the materia l being 
pumped into place like t•mhankment material, but of 
course without admixture of anv "fines." One con­
duit is closed against Twin Creek for this operation 
while the other carries the creek water. lt is ex­
pected that this final work on the conduits will be 
done before cold weathrr, as also the last of the work 
on the spillway, the latter being p ractically com­
pleted now. Thus a spring flood will find the Ger­
mantown Dam an·ording complete protection. 

Bound Volumes of the B ullet in 
Tlw index to lhe first two volumes of the Bu lletin 

is being sent as a supplement with all copies of the 
present i~sue. 1 f those desiring thei r Bulletins 
bound will kindly send us hack the Index with the 
issues, . \ugust, '1918, to July, 1919, incl~siYC, we 
..,hall he glad to attend lo the matter for them. \\'e 
ha\'<' been able to arrange a price of $1.50 for this 
sen icc, which is better than we had expected. Some 
missing issues can also be supplied at the regular 
price. but not al l. 

Map of the Conservan cy W ork 
, \llention ic; calkd to th t• map on the inside fro n t 

CO\'er page, showing the location and nature of the 

entire work of the Di!'tr ict, as re\'ised to date, in­
cludi!1g road changes. '1 his map has been prepared 
with g reat care. and is practically a final map. 

Third Report of the Board of D irectors 

T he thi rd annual repor t of t he Board of D irectors 
to the Conservancy Court has been made s ince our 
last issue. In general it shows that the work has 
gone forward at an excellent rate of progress, wi th 
a probability that it will be completed somewhat 
ahead of the anticipated date. The statement of 
financial conditions, showing receipts and disburse­
ments brought up to June 30, 1920, is reproduced in 
summary on page 52. It shows an expenditure to 
June 30 of $26,637,491.76, and a balance on hand at 
the same time of $2.783, I 52.29. The special levy of 
$10,793,231.17, notrd in our last issue, made neces­
sary by the g reat inc rease in t he cost of labor and 
nnterials since the original estimate was made, is 
expected to be suHicient to carry the project through 
to completion. (;ratihcation is expressed at the ex­
cellent response of thr taxpayers to the assessments, 
the delinquency on a total levv of $3.300,99~.22 net 
during 1918 and IQJC) being OJily $20.363.27, or c;ix­
tenths of one per cent. The fa\'orable course of liti­
gation is alc;o notrd. , \ppeals regarding benefits arc 
110\V closed in n\e of the nine counties of the Di'>­
lrict. and no other litigation of importance is in 
prospect. 

The report of Chief Engineer 1\[organ, appended 
to the repor t of the Hoard. gives the progress on the 
various construction features, brought up to Sept. 1, 
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Flood Control W o rks Proper 

Earth n·mo\·cd f1 om cut-ofT tn·nches. outkt works, -,pilhl ays 
and :-.t ructurl's . 

LooM' rock. hard pan and ,.,Jid rock ll"nwn·d lrum cut-off 
tn•nchcs. outlt•t \1 ork~. spilh1ay~ and structure, 

Earth plact•d in dams ... . 
Earth placed in lcH·c, ... . 
Farth rl·mo,·ccl irom ri1·cr channcb. .. . .. 
Earth mewed in soil stripJling :lllcl in dn•ssing slopes with earth 
Fanh tnm·ed in permanent road building 
Earth mo,·cd in -,ewer and drainage construction .. 
Concn·tc placccl ........................... .. 
Clt>arinf,! and Rrtthhing ... .. ... .. ..................... .. 
StN•l rl'inforcing- and steel piling placed ............................. .. 
Riprap placed .. ..................... .. .......... .. .................. .. 

To O ct. 1, 1918 

271.fi),() cu. yds. 

(i 1.."):1~ ~. 

-"7 .!HIU " 
;;~.snu " 
I j .I ~IU " 

IIIU,I:?i · • 

·-~ 10 .. 
:?.:;lin .. 
lltNI" 

:? I acre-. 
0 pounds 
()cu. yd ... 

Public Service Relocations 

Earth excayation . .. .................................................. .. 
LooM' and solul rock exca1ation ................................................... .. 
Concrete placed in -,tructurcs ......................................................... .. 
Gr;l\•l'l placed on relocated roads . ....... ............................................ . 
Steel n:inforcing placed......... . ....... -.... . ............. _ .................. . 
Track laid ........ .................. ..... .............. .. ................................. . 
Track ballast placed ................. .. ...................................................... . 
\Vire lines relocatc<l................ .. .................. ................................ .. 

*Small decrease due to change in c lassification. 

To O ct. 1, UH8 
1'1 : .. ;no cu ) ct... 
:.?7(},,){)() H U 

s .. ;oo ·· 
U sq. yds. 
0 pounds 
0 miles 
0 cu. yd ... 
0 mik~ 

To O ct. 1, 1919 

:,.Yi. II:.! H 

t,.;u~.1112 " 
:r; ~.:?11!1 .. 

l.tl!lti.~IIU " 
J ;,t,,-t:li " 
II. I 'li " 
1".7:!U .. 

IUUII"• ·• 
~~~ acres 

.;::J.Iilli pound;, 
0 cu. yds. 

T o O ct. 1, 1919 
t.:;nu 7711 cu.) d..,. 

72H.12U " " 
:lO,fi:!ll " " 
::! 1 ,!100 sq. yds. 

6:1!--..0UII pounds 
1 a_;, miles 

1),0011 cu. yds. 
0 m iles 

To Sept. 1, 1920 

877,0 1 o cu. yds. 

H:?.J67 " 
:l,!li"AHII" 

'i2J.:!.JH '' 
1,.JG7 ,:J:!i •• 

181.276 .. 
!1:1.411!! .. 
2:;.212 •. 

JH,i.l4" 
HI~ acres 

l ,HC.,24;, pounds 
J.:.!:J:I cu. yds. 

To Sept. 1, 1920 
1,7 5.2JO cu. yds. 
* 713,207 " " 

32,6!18 •• 
2IU1~2 sq. yds. 
ll.li9 pounds 
4i.9R miles 

214.000 cu. yds. 
2:1.0 miles 

1920 .• \ summarY of the Yolume of work done is r e­
printt'CI o n thi s pa-ge. The t9tal force a t work during 
the las t wint er was reduced to an average of 1,000 
daily, with 1,204\ on the payroll, the number being 
gradually increac;cd with the advancing season to 
upwards of 1.700 on the payro ll, with upwards of 
1,600 at w ork <>ach day. The contentment of the 
labo r fo rces is noted, as well a s the marked improve­
m ent in the effic iency of the average employee. 

The s tate of the program at the :;e,·era l feature-; is 
given as folio\\::;: The Railway Relocations are 

practically completed, permnt111g full speed at Tay­
lorsville and J I uffman . The Germantown Dam is 
al ~o practically completed, as noted elsewhere, and 
aiTords full protectio n. The Englewood Dam is 
about half completed, and a little ahead of schedule, 
with the temporary spillway now built and protect­
ing th e constructio n against even a 1913 fl ood. The 
Taylorsville o utl et is completed, except the !ipillway, 
so that the ri,•er closure can be made in the spring 
of 1920 Closure of 1\Iad Ri,·er at the Huffman Dam 

(Continued on page J l ) 

Condensed Summary of Net Cash Receipts and D isbursements, August 12, 19915, to June 30, 1920. 

Net Cash Receipts 
Sale of Bond~ (Xet). .. ..................................... . 
Taxes ......... . .... • .......................... .. 
,\sse,sments Paid in Ad\'ance .......................... - ....... _ ........ .. 
lntl·rc~t Earned ...................................... ........ .. 
~all' of Real Estate...... .. ............................................. .. 
Sale of Farms ......................................................... . 
Rt•al Estatt' Operation Rt•ct·iiH'> ............................................... .. 
Fngineering Drpartment Receipts ........................ - ....... .. 
~I i~ccllaneou~ Receipts . ... .... . . .. ................. _ ......... .. 
\ccounts ancl Xotes Rer<·i,·ahlc.. ......... .. ........................... .. 

Total Net Cash Receipts. . ... 

Net Cash Disbursements 
I ntere~t on BotH!,. ... . ............................................... .. 
lntrrest on Loan~ .. . . . ...... ...... _ ......................................... .. 
Temporary Building .... .. ................................... .............. ....... .. 
Osborn ltems ....................................................... .. 
Miscel laneous I tems ......... ............................................... .. 
Administrath e DcpartnH·nt . ............ .. .. .......... .. ............. . 
Legal Departnll'nt ...... ..... .. ... .. ........ .... .. .............. .. 
Taxation Dt'partnll'nt .................... .. .. ...... ................ . 
R eal Estate ln\es tments ............................................................. .. 
r.and O peratio ns .............................. ........................... .. 
Crop Operation~ ........................................................................... .. 
11.1 iscellaneous Land Items .................................................... . 
General Expense ............ .. ........................ ............................. . 
Engineering aud Construction......... .. ......... ..................... .. 

T o tal Net Cash Disbursements .. 

\u~. 12, 191.; 
tO 

Dec. :H. J !l1!1 

$ 1 !1,:\!)4,!)0(1.11(1 
1,77':" .2.)-1.4:! 

7G:..2G:u;; 
:l.'i7.:lti.;.OH 
11.;.0!1~.:111 

5:l,6J!l. 1 ti 
a!l u::u; 1 
13.;,!!i!l.!l:? 
I !!!l,ti!l!.. 'IIi 
17j,22!1.0i 

~ 1.!12;,_ooo.nn 
-10,2 J 1.011 
17.091.')7 

12'1.0:15.0(1 
1l.J~J.1 U 

202.7-li.(l:l 
::u.nn.-t" 
:!J 9.9i.).72 

i,·ll).) .!l60.!1!i 
203.4:17.1!1 

1:1.a 10.':.! 
J.32S..J;, 

141.5:•'>.72 
12,:>39.9-tH.H:: 

Balance on Hand, June 30, 1920 ...... ............. ....... .. .............. ... ................ . .. 

Jan 1. 1920 
to 

june :10, 1920 

$4..JS2.752.42 
7i7. Ji4.3:> 

::!«1.69 .02 
!),;,!106.26 

15.00 
:l l 0,729. 70 
tti:i,:?1.J.:n 
;,2,:1-19. i 6 
1:.!,641.91 

$5.!1!!:i,:!O!l.02 

: tHi!f .. H1"'.HU 

.i.tiXU.9:\ 
1.-1!15.00 

1:1,112.i0 
·ICI,I!l2.1., 
17,1 ti:1.7:! 

2ll:l,216.1ll 
Hfl ,fHi3.0 I 
:l.:l6Uih 

:1'>.19 
1!1.7¥9.1-l:.! 

:?,:.!4:1,459.51l 

Totals 
.\ ug. IJ, 1915 

tO 
J unc :JO, 1 !l20 

$24.077 ,li52.42 
2.5:)4.72 .77 

7-..;,!160.47 
4:;:1.171.34 
1 t.;,t 09.36 
:w 1.:1·18.86 
,;,;(),ti-l.'i.9'> 
l'>i ,ti29.6S 
1-12.:140. 7 
1 H2,756.30 

$2!1 .~:W,GH.05 

$ 2.:.n-l.:lti'>.99 
10.2~ 1.00 
17,091.87 

1 :1:!,!124.93 
II.OIIl.lO 

:? l :i,,.,59.73 
:IH:;,:l31.66 
2:17, 1:19.44 

7,GH9, 177.05 
27:1.300.80 

lti.902.8Q 
;;,:HJ0.6-l 

1!1 1.33 .5-l 
14.78:1, 108.21 

$2(),6:!7,491.76 

$ 2,7 3,1;)2.29 
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The Borrow Pit at Englewood 
A Tract, 3,000 Feet in Length and Breadth, From Which 3,500,000 Cubic Yards of 

Material I s Being Excavated to Make the Dam Embankment. 

By H. S. R. McCurdy, Division Engineer. 

53 

Broadly speaking, a hydraulic fill dam is composed in mind the borrow pits were selected. Fortunately 
of two general classes of material, namely, the fine- Nature had dealt kindly with the Uiami Valley in 
grained impervious central c0re and the coarse, this respect; otherwise the dams would not have 
porous outer portions. The function of the central been built as they are. 
core is to render the dam a water-tight barrier At Englewood. as at the other dams, vast deposits 
against leakage of impounded water in the reservoir. of alluvial material were left by the ice "sheet" dur­
To insure this result the material forming the core ing the Glacial Epoch, and worked O\'er by the tor­
should be extremely fine ly graded. It must settle in rents from its melting. These deposits are composed 
the water of the pool and form a compact, impervi- of s·and and gravel in various proportions, overlaid 
om; mass, but this stiffening action should not be with from two to four feet of ferti le dark brown 
so slow that the core fails to resist encroachment soil. The sands and gravels are ideal for the outer 
from the gravel constituting the outer portions of portions of the dam and, in addition, contribute a 
the dam. For this reason a c0re composed of too smal l amount of "fines" to the central core. The 
fine grains is undesirable owing to the length of greater portion of the core, however, comes from 
time reCJuired for it to expel its excess water and the top soil. 
reach a condition of sol idi fication. The borrow pit at Englewood lies upstream from 

The outer portions of the dam scn·e to confine the the dam, extending northerly to the National Road, 
central core which, as sluiced into place, would a distance of about 3,000 feet, and will have an east 
otherwise flow to very flat slopes. Obviously the and west width of approximately the same amount. 
material forming the outer portions must be heavy It \vi ii cover roughly 200 acres. T he depth of ex­
and porous, heavy to resist displacement by the cavation averages about 15 to 20 feet. 
thrust of the semi-liquid core and porous to enable Lying as it does in the ri\·er valley, the borrow 
it to drain freely and to stand at the required pit affords no opportunity to sluice material into 
slopes. 1 n the Consetvancy dams the core resem- the dam by gra ,·ity. Several means of conveyance 
bles a sticky, unctuous mud, wh ile the outer portions were feasible, but for economic reasons trains of 
arc of sand and gravel. The combination of ma- side-dump cars were selected. The cars are of 12 
terials acts as a unit in forming a structure capable cubic yards nominal capacity. Five cars constitute 
of resisting the thmst of impounded water. a ~rain, which is hauled by a 40-ton locomotive. All 

vVith the foregoing rather exacting requirements track is standard gage. 

FIG. 213-CIRCULATION PUMP, ENGLEWOOD CORE POOL, R IVER SECTION, JUNE 8, 1920 

Shown also at the left edge of pool in Fig. 214. Water came to the pool from the dredge pumps through the left­
hand pipe in that figure, bringing materials for the dam embankment. These materials being dropped to the bottom 
of the pool, tht> cleaner water near the pool surface, empt ied of its load of earth, was returned to the dredge pumps for 
a fresh load by the pump here seen. T he pump was carriej on a !>cow floating on the pool, and rose as the water in the 
pool rose with the growing dam enbankment. 
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• 
FIG. 214-BEGINNING HYDRAULIC FILL OF THE RIVER SECTION, ENGL:CWOOD DAM, APRILS, 1920 

Compare with Fig. 215, which shows one month's progress on the embankment. The bank at the left in both pic­
tures is the cr-oss dn.m built on the old river bank to retain the core pool of the east section of the dam, this section be­
ing still fanher at the lef t, out of the picture. A similar cross dam is out of sight at the right, on the old west bank of 
the river, to retain the west end of the river- section core pool, the latter occupying the center of the picture. The en­
trance to the completed dam conduits, carrying the water or the river (in the foreground), is seen at the right. The 
old bed o r the river is s een at the left of the conduits, cleaned of all silty material down to bed rock. The upstream toe 
o f the dam embankment is just being formed by the mater ial coming out of the pipe at the left, reaching across to meet 
the conduit entrance. 

T he material for the dam is ex~:a' ated and loaded 
into tlw cars hy l\\0 11 5 ton draglines, o ne steam 
and Olll' t·kc:tric fitted "ith ~S-f out booms and equip­
ped "ith P 1-yarcl buckets. \notlwr smalkr steam 
clrag li nt• is located in the borrow pit exca,·ating ma 
terial for ronrrctl· aggrcgatt'"· graHl for ballast and 
a limited "lmount of til l for the dam. 

T he tracks arc laid mnning north and south 
through the borrow pit, connect in g- at t he dam \\"ilh 
the pumping plants when· arc lora ted tht· J 5-in ch 
dredg<• JHtmps "hich han elk tlw material into thl· 
dam. 

T he cub r un north and south in the pit, the sur­
ressin~ ntts progrc:--sing from west to t·a.;t. Tlw 
first cut "as takt•n out twar the rin·r. the draglim·s 
loading onto a trat·k to the l':tSl. \\"hik this wa.;; in 
progress a second t rack was la id down for u:-;e upon 
the complt tion of Cut 1\o 1. Progrt·s.;in·l~. across 
the horn"' pit. I nt·k.:; wt·n· laid. I 30 feet on n·ntt·r-., 
a:-; the staTecding cuts" t·re made 

The drag-lines travel up o ne cu t and dawn till' 
rwxt. being spau:d about 1,500 iel'l apart along- tht· 
cut. f 11 t hi" ma nucr ant• reaches the m iddlt· of the 
pit as tht• other reaches the end and each tllo\·es to 
the new rul al about til<' same time. J n l'arh cu t 
the dra~linc excavates tlw area lwt\\ ccn tlw face of 
the pn•, ious cut and tlw loading- track, backing 
along as it works. 

The m ethod of opera t ing the train.; is as foi iO\\"S: 
One train stands at each drag-line. .\s the train at 
the northerly dra~line is loading- its next to the last 

car tlw engiiH· runner l ll1l\\·:- his "histle. .\t this 
:-;ignal the train at thL· souther!) draglitl e proceed:; 
to tlw norther I) draglint·. The 1 imc of loading the 
last car at the latter aile"' s tinH: ior this mo,·e '-O 

that as the lua<kd train 1110\'l',.; out its place is illl­
mediatcly takt·n hy the other and the drag-line is not 
deland Tht·n· are :-i"- trains rn service and the 
emp-ties procn·d directly from the pumps to the 
south trly d rag-liuc, waiting there for the trains to 
be loaded and 111m·e ahead. Should it happen that 
a train a t the ... ontherly dragline is fully loaded he­
iore a ... ignal conu:.:; irom the northerly dragline it 
1110\'t's dircclJ_, to the pttmps hy means of a cros:->­
O\'t·r from tht• load ing track. \s the empty train-. 
return from the Jlllmps they pa-.s the coaling and 
\\ateriug .:;tatiou and takt• on fud "" requin:d. 

\\"hilc the clra~line hurkets arc classed as of .. p.! 
rubic ) ards capacity. exper ience \\" ith over two mil­
lion Yard" h:h ,..hown that each hu\"ketfull builds 3 
cubic yard" oi tini .... hed dam. To elate tlw he~t drag­
line pt·rfnrmam·t· has he<'n tn load 27-t car;., or 2,-t70 
ruhic Yard~. in a 10-hom ~hift .. \ t three hucketfulls 
to a car thi::. involve.:; K22 .:;coops and S\\ ings. Thl' 
an·ragc monthly output inr each clragline, "·orking 
two shifts. is a little 0\l'r 75.000 cubic yard~. 

Report of the Board of Directors 
l'nntinuul irnm pa~l.' ;,!?) 

is ath·rted . and ronstrut"tion saft·ty again'-t a 1913 
llood l'Xptcted hy wintt·r. Thl' cha nn<' l imprO\'C­
mcnt throu~h the citil',., i-. prugre.;sing in general 
<Kcordance "ith tht· .:;cJwdulc. 
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FIG. 215-R!VER SECTION, ENGLEWOOD DAM EMBANKMENT, JUNE 8, 1920 

Picture taken one month and three days after that in Fig. 214, showing prog ress. The scale is given by the men be­
side the conduit entrance in Fig. 214. The small dragline excavator a bove is bu1lding the upstream levee which bounds 
the top of the beach slope of the core pool, which is unseen, beyond the embankment slope. The wood tower in the 
pool in Fig. 214 carries the pressure cells which give a measure of the -;tability reached at various depths in the dam 
core. 

September Progres on the Work 
GERMANTOWN 

Th~ <.'lllire kngth of tht• upstream ~!opt• and about half 
th,· do\\ lhtr<..l'll ,;lop~ oi tht clam i-; now up to ckvation 
82-1. Thus onh si" mort IC~l arc nt·t·ckcl to hnng tht dam 
to its final ekvation. 
Durin~ Scpt~mh•·r -IIJ.770 cuhic yards of h~ clraulk em 

bankmcnt w~rt• pumped imo the dam, makin~-t tht total 
yardage pum)Wd up to tht• l'IHI of St•ptcmher. 751,190 cubic 
yarcls. This is approximately <>5 pc·r cent of the compl~tt·cl 
structu n·. 

loncn·ting of tlw spillway is hcing pushecl to good acl­
\'antag~. Tht• -,lop<. rtn:tnn·nt-, cut-otT tn·ncln·s and wicrs 
in the spillwav chan nt• l an: compll'led. A ll piers of tht• 
brid~-tt' t·xccpt 'the north ahutnn·nt ;utd th~ thn·e n·ntral 
spans have hecn <'omplt•tul. Carp~ntl'r~ arc htulding 
form~ for tht• south approach span and for the parapet 
walls on the nntral span. 

'I he in~tallation of plant and cqU1Jlllll'llt for pullmg n1 
the pt•rmanent lloor in tht• conduits is ht'in~-t nhht•cl 111 com­
pktinn as fast as possible. 

). C. ~ l cCan n has complch·li hi::. work \\ith tin· ~team 
shcn·cl in the spoil hank~ near tlw nutll'! works. ancl re­
mon cl the shovel from camp ~cpll'mht•r 12. lie 1, no\\ 
gr.tding aiiCl l t•vel lin~ hy t~o·ams. which is only a ft•w clay, 
work. 

October 19, 1920. 
Arthur L. Pauls, Division Engineer. 

ENGLEWOOD 
Durin~ tht• month t•ncling S~o·ptl'ln lwr 25. all prnious 

ri.'C<>rds ior pumpinl't hnlraulit' till \\(~rt• hrnkt•n. 111.?,000 
cuhic yard:, h,·,ng placul. Th1, month s:l\\ Liw portwn of 
the clam across the old ri,·er channl'i carrit•d up to an elc·­
,·aunn of Ill ft'l.'t hi~-ther than thc sn·tion c•ast of till' rin·r. 
of which the most had hn·n huilt dur ing tlw st•asnn of 
1919. During till' month, a lso. till' two-millionth cubic· 
yard was plact·cl in the dam. On Ot'tnht:r 5 thc d~o•pchiting 

o.f mataial into tlw ri\ c·r closurl.' \\a-. tt·mporaril) cliscun­
tmucd and prtparauon:. madt ior r,·-,unung till in the sec­
tion of t•mhanknwnt t·ast of Liw ::-.tillwater Hil·l'r. On 
Ot·toba II this \\ork \\as hq;wn from Sump Xo. 3 and 
c·ontintll·cl 11111 il OrtniH'r 1-1, ,,hl'n np<. ration, wen· trans­
h·rred to Sump Xo. 2. Till' t\\O st•ctions of t•mbankmrnt 
nnw hung nmtinuous th<.· fill \\ill he carried up a ... ,t unit. 
0\ t•r a l<.·ngt h of J,OIIO ft·d, using :-.umps X os. 2 and 3 111 

"''ltUeiH'l'. . \ fact ptrha Jl~ \\ orthy of llll'llt ion in this con­
Ill ction is that the ~mhankmcnt in thc· ri,·l.'r closure was 
carried up t" a ht·ight of 82 lt-d in a ft•w days more than 
5 months, in\·olving the handling of 750,000 cuhic yards of 
material. · 

t'ross Dam ;\o. 2 wa.., tinishcd during the month and the 
t•kctric drag-line t•ompll'ltcl t·xcavating the entranct• to the 
tt•mpora r y »pi! h\ ay. 

\\'ork was continued on the crih ior the prot<.•t·tion of 
thc• len·,· at the outlet of till' tempnrar~ "Pilh,ay. 

\ small amount nf dr~· ruhhlc pavin~ wa,.. laic! at the t·n­
trancc: In tlw nutltt conduits .. \ ~ranit<.· tahlt·t admonish­
ing- coming l:'t·n~r.ttinns from utilizing tic• rdarding basnh 
for ~itht'r ~toragl' or power purpost·s ''"" "l'l 1n tht· h~::ul­
\\,dl at the outlet uf till' condnits. 

\ bno,ter pump. for as,.,i,ting in p;b,mg- m.ttt·nal to the 
('Xlrt'llll' l.';htt·rl~ t·nd of t ill' clam from Sump Xo. 2 \\a-. 

H. S. R. McCurdy, D ivision Engineer. 
O ctober 15, 1920. 

LOCKINGTON 

Durin~ thc Ja,t "ix \\l'ek.., till' hl'llrau lie till has hc•,·n 
pl.tcccl 111 tht· dam at an a\Trag-e rat~ of 57.21KI cubu: yards 
pt·r month. The dyke, on tht• dam. around the pout'han~ 
n·ach .. cl a lll'i~ht a\·cra).!ing !.7 fl'l'l from tht• fini-.ht'cl top 
of dam. ExtrenH h hare! cl;l\ ,m h as runs in thc- t·astl'rn 
part of the horrc>\\: pi t. ancl ·at Tay lorS\ ill<'. has ht•en t•n­
t·ountc·n·cl aJ,o in the nnrtht•rn 1>art 
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The stone surface dressing and paving on the dam is 
progressing satisfactorily and a part of it that was left 
unfonishcd last year is being completed. 

.\n 8-foot concrete arch culvert 40 feet long was built 
on Road 9 preparatory to placmg the fill of 4.500 cub1c 
yards at Fox Creek, adjacent to the \\' estern Ohio R. R. 
trac-k The fill "ill he made undl'r contract with G. H. 
HdTner & Son They arc now mo,·ing a steam sho\·el to 
the work. 

Cravl'l is being placed on Hoacls 9 and 10, to increase 
tlw original allowance for surfacing, which proved insuf­
ficient. Some bicls have been n'c<'ived for the work on 
Road II, known locally as the Bunker J I ill Road. 

October 5, 1920. 
Barton M. Jones, Division Engineer. 

TAYLORSVILLE 

The Lidgerwood dragline has f1nished the excavation of 
th~· inlet channel to Station 4-t SO, which leaves about 
250 feet more to be finished before mO\·ing down to the 
outlet channel. 

Thl· sluicing at present is taku1g only the output of the 
dragline, which a,·erages about 1,600 cuhic yards per day, 
the ,.(uicing being done in ont• shift, while the dragline 
runs two 

The concrete derricks have het•n dismantled and re-
1110\'l'd from the work; abo th<' trcst les and concrete 
tracks ha\'e been removed. The gr:\\•cl plant has been 
dismantled t•xcept the bins and concrete mixer, these be­
ing ldt to mix the concrete for ahnut ISO cubic yards of 

This plan should be 
studied in connection 
w i t h t h e panorama 
shown in Fig. 216, which 
gives a view of the bor­
row pit looking north­
west from a point on the 
dam embankment just to 
the left of "Sump N o. 3" 
in the plan. In the picture 
Sump No. 3 is seen in the 
immediate right fore­
ground, Sump No. 2 be­
yond and to right of 
Sump No. 3, beside the 
derrick. The borrow pit 
extends about 3,000 feet 
from the dam to the Na­
tional Road, which is 
ju~t beyond the water 
occupying the excavated 
pit in the center distance. 
The two nearest dragline 
excavators and the third 
in the distance beyond, in 
right center, have done 
all the excavating, the 
one at the right (elec­
tric), and the one in the 
distance (steam), doing 
98 per cent of it. The 
derrick fo r unloading 
coal for the locomotives 
(at right of the dragline), 
the water tank, trans­
former sub-station, etc., 
can be picked out by 
comparing the picture 
with the plan. 

FlG. 217-PLAN OF ENGLEWOOD BORROW PIT 
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DAM, OCTOBER 22, 1920. SEE CAPTION OF FIG. 217 

paving on the upstream toe of the dam ncar the inlet 
chan nel. 

The Bucyrus dragline has been moved from the g rave l 
rit to excaYat(' and backfill fo r the concrete paving men­
tioned above. A part of this paving is below water and it 
is importan t to g(;t it in before the big dragline completes 
th e inlet channel. 

Ur. Crampton has finished the grading on Road No. 12 
to Station 80+00. 

October 26, 1920. 
0 . N. Floyd, Division Engineer. 
• 

HUFFMAN 

The last of the ballast g ravel for the railroad relocation 
work was del ivered on October 18, and the placing of ma­
terial upon the dam was begun again by both the day and 
night sh if ts. 

Twenty-eight thousand yards of material were placed in 
the dam embankment during the month of September. 

The old Eric tracks have been taken up across the loca­
tion of the dam, and the right-of-way is being cleaned off 
in preparation for building up the short section of th e clam 
left out as a gap for the rai lway uuti l th e latter could he 
moved to its new location. The fill ing o f this gap will tie 
the north end of the dam to the hill. The dam will now be 
carried up over the entire distance fr om the outkt works 
at the south end to the hill at the north encl. 

Stone is bein g ga t he red up along the old Erie Rai lroad 
bed and from the ()[d stone bridge abutments, and is being 
placed as rip-rap along the ,ides of the entrance chann el 
to the ou tlet works. 

October 23, 1920. 
C. C. Chambers, Division Engineer. 

DAYTON 

Draglinc D-15 is working down stream on th e right 
hank of the r i,·er between \\.ashington Street and Stewart 
A,·enue. cleaning up chan nel exca,·ation and building the 
lc\'Ce. This machine a lso huilt the ramp for a track to be 
used later in haul in~ the materia l from chan nel cxca,·ation 
between Fifth Stn•t·t and \Ya,;hington Street. D-lfi has 
completed the fill back of South J~ohcrt Boukvard \\'all 
and is exca,·ating in the channe l opposite, the material be­
ing scowed to the gravd plant. D-8 is unloading cxcavatecl 
materials at the gra,·cl plant. D-19 is excantting in the;: 
channel we~t of l\lain Street. 

Sunset .'\venue wal l has hee n completed and the clcn·ick 
ha~ been 1110\'t'<l up~trcam and '-\arted •·xcavating for First 
Strc.>ct wall. ExGt\'ation for Tkach .\vl•n ul' wal l has heen 
nearly compldccl and t\\o lo-foot sections of fonting have 
I.ccn poured. r;ood progress is being made with Sti ll water 
wall. A total of 1700 cubi<' yards of concrete ha ,; hl·cn 
p laced, the wal l being ..j(l pn Cl'nt compldl'<i. 

Finke Engineering- Company is still working at the old 
launching basin, sonH' oi the material heing hauled hy 
tt''lms to e nlarge the levt'l' between Helena Stn·cl and the 
D:wtnn Canoe lluh housc. 

f•rice BrolliH r' arc placing rt•vetmen t on t he north hank 
of the rive•· l'ast uf Dayton \ 'iew bridge and dri\•ing pi le, 
for rcvet tnent on the ea~t hank at llerman Avenue 

To date 42,9(t0 cubic yards of sand and gravel have been 
issued from the gravel plant. 

Summary of Excavation and Embankment 
To Date 

Previous During Sept. Total 
Cu. Yd. Cu. Yd. Cu. Yd. 

ChamH·I Excavation 
Item 9............. ..... .... ....... 605,000 20,000 625,000 
Lc,·ce Embankment 
(Incl. Cont. Xo. Jl..... .. 76,000 5.600 81,600 
Total yardage handled .1.600,000 65,800 1,665,800 

These figure~ do not include 105,000 cubic yards of ex­
cess excavation for the launching basin and scowing 
canals. 

October 18, 1920. 
C. A. Bock, D ivision Engineer. 

HAMILTON 

The elrctric dragline. D-16-18, has again passed under 
the rai lroad bridge, going n orth. a nd has started to ex­
cavate th e last cut on thf' west side of the river, between 
J.!ain Street and the rai lroad. 

The total amoun t of channel excavation, ite m 9, t o 
Octobe r 1, was 761.500 cubic yards. 

f~xca,•a tion ;.nd pile driving for pier No. 2. Black Street 
hridtrc, ha,·e been completed, and pier No. 2 has also been 
concr<'ted to low water level. The Bucyrus steam dragiine, 
D-HI-17, has d i,•ertcd the ri,•er to a new channel between 
pier~ 3 and .J. and has cros!'ed the river to the west bank 
"here it is cxca\'ating for piers 5 and 6. It is the intention 
to «nrro unc! tlw~c two piers with on e coffer dam. 

The 24-inch water main across Old Ri\re r has been low­
erc·cl ~n as to pass below the bottom of the Ford tail-race . 
. \ ~ccond lin e of pipe is now being laid to take care of a 
future increased water supply. Th is work will he com­
pleted in a few clays. l t is expected that the Ford power 
plant will he in op< ration. and water turned into the tai l­
race, hy :\'n,·cml,,•r 1. 

ExcaY:Hi•Hl ancl concreting arc being continued at the 
Hlack-Ciaw~on wall. 

The to tal number of concrete blocks manufactured to 
elate at I 'rice Dros · hlork plant is 135.000. The concrete 
n·,·etmcnt un the t•ast side of the r iver, between ~lain 
~trt•et and the railroad bridge. was completed on Scptmber 
,lh. 

O ctober 20, 1920. 
C. H. Eiffert, Division Engineer. 

TROY 

Tlw clr;tgline on t he Jd'fn·y contract compll'tccl its river 
cros,-111~ and n. & 0. Railrnad crossing hy October S and 
statll'd t•xc:"·at in~ imm the river channel below 1\farket 
~tt·,·et on Prtnlwr 9 To elate it has excavated about 5.000 
C11hic ntrds from this S(Ction. The material IS being placed 
on the left side of the chann,· l cut and will he hau led away 
to "Jlni l hanks hy the C. & (. ll aulage Co. 

The l'. & C. llaulagt• Co. has excavated 19.000 cubic 
·' arcls. l •em 0. since th~· last report, bringing their total to 
-1• ,!JOO cnhic \'arcl'-. This t'xc:H·ation is between the J.!arket 
and .\clams Street hridt\'t'S. 
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The Finke Engineo'ring Co. has p laced 18.500 cubic yards 
of material in the levees along Mo rgan Ditch. The first 
1.100 feet of the south lev<'e has bc<'n completed by the ad­
dition of top s0il and seeding, and 500 feet of the n or th 
le~·ee is p ractically ready fo r S<'<'d ing. The material for the 
balance o f •.h e lev<'es is being obtained from a borrow pit 
cast of the .\1. & E. Caual and south o f th }.fo rgan Ditch. 

The Pearson Levee has heen comp leted by \\'m. Oberer. 
This levee was marie from side borrow a nd consists of 
6,300 cuhic yards over a length o f 2,070 feel. 

rhe surfacing anr! S<'eding o f the kv<'e made by 1-lc­
Gill icuddy & Co., has been started and will he compkted 
in the near future. 

O ctober 20, 1920. 
A . F. Griffin, Assistant Engineer. 

LOW ER RIVER WORK 

M iamisburg- Lcn·c \onstrnct ion on the west side of the 
ri\'t.'r has ht·t.' n com plctcd and the contractor~ . J efT rcy, 
Bourhcm & Co .. han· shippt.'d o ut thei r t'quipmcn t with 
th t· e"ct•ption of the drag-line mach ine and hoarding cars. 

Colt• lhos. ha,·e coustructed ahout 200 lin eal ft•et of 
le\ ee on tlw c•ast s i<k. The ir dragline machine has b<:en 
undergoing repair;. ~ince th<.: middk of October, which ac­
count ~ fm· th<' sma ll an10unt of work done. 

Thc Thos. & John '-'· Uaniel Co. ha,·e commenced work 
o n the elc\'ation of }.lain Stret•t and th e construction of 
th e s~·c.tion of levt•c which cros:;es this street at right 
angles JUSt south of the north corporation line. TIH:y arc 
using six "three-up" teams and I Y.l -yard bottom-dump 
wagons, load ing 1\ ilh a s1nall s team shove l. 

_F ranklin - J_'ffrcy,_ Bnorhcm & Co. arc nearly th ro ugh 
\nth thc 1r 1ra111 outhl o n tht west sid e il''·cc construction. 
Tht:y arc now pl<1cing to p soi l on the ](',·ee below Lake 
Av~ nm· .• \,>non as th is is done the drag line machine will 
mm·e t·a~tward th~ugh thl' gap in the lc,•cc just north o f 
Lal,c a\·cn.uc and c lose th is open ing. T his will com p ll'le 
the 1\ C!>t Stde )e,·ee except fo r dressing and seed ing . l'ro ­
tcct_ion for. tht•. west s ide will n o t be complcte, lwwc\·e r, 
un ttl th<' \ltanu r\vt'nue wall is built. 

The Thns. and J o hn S. Daniel Co. arc r each· to com­
m.:ncc work on the levee which is to cxtctHi t:astward 
from the Dix ie Highway opposite the Chautauqua dam to 
th" foot of lh e hill on t he c:ast hank of th e canal. ' 

Middletown- \Vork on conc rete revetment betwt•t•u 
~i~th and Six_th .strcc_ts is p rogrcssiug fair ly rap idly. The 
I nee Bros. Co. tS usmg two concrete mixers and an aver­
ag<.: o f 25 men on this joh. T he \\ Ork is about -tO per cent 
COt}lp letc. and at the prese nt rate o f progress should be 
fin tshcd 111 a ltttl e less than three wee ks. 

O ctober 25, 1920. 
F . G. Blackw ell, Assistant Engineer. 

RAILWAY R ELO CAT ION 
Fig ~our and Erie-A !! of the trains of the Big Four 

and Ene arc now nperatmg O\'Cr the new lin t• . the Eric 
having heen transf<·rred to its new location October 4. 

The nearest railway to 
the Germantown dam be­
ing about 2V2 m iles away, 
this dum p car, needed for 
the river w ork at Ham il­
ton, had to be transport­
ed fro m the dam to the 
railway over cou ntry 
roads. It was load ed on 
a special b road-wheeled 
truck, and hauled by two 
t raction engines, coupled 
tandem. O ne of these 
dump cars weighs 25,500 
pounds. 

All of the dams but 
Germantown are located 
close to railways, so that 
expedien ts like t h a t 
shown do not have to be 
resorted to us ually in 
shipping equipment. 

Thc team tracks o f the Eric at 'i\:cw Osborne have not 
been constructed. They will be s tarted as soon as their 
location has been definitely determined. All o f the Big 
Four and Erie construction is therefore complete with the 
exception of the team track~ mentioned, the new station, 
and otha miscellaneous items of lesser importance. 

The Springfield pike at H urfman is now open for public 
usc, hut is not complete, the finishing depending upon the 
removal o f a temporary construction track now connect­
ing the Ill'\\' r:~i l way line with llutTman Dam. This tem­
porary track sen·cs for the dclivery of freight to the dam. 

The s ig nal system at Fairfield is complete, but the 
Tates l'mnt signal systcm is not entirely so, because of 
de lay in ~hipnwnt of w irc lor the electric circuits. 

~lr. ~f. K. Frank of Pittsburgh is dismantling the o ld 
Erit• Hailroa<i. he ha\·i ng- purchased the rail and bridges, 
exccpt t he two tru;;s 'Jr idgt•s crossing lhc Mad River at 
K neislv anrl ll ufTman. 

Baitlmor:! & Ohio Railroad - )lr. J. C. }.lcCann has he t: n 
awankd the con tract for the widening of the embankment 
at the :-\arrows, and should Colllplctc this work, totaling 
about 7.000 cubic yards, during the month of ::-\0\·cmher. 

,\II of the r<~il in tiH' uill line has bl'en taken up, as well 
as the bridgc;;. The o ld lies also ha\'C hcen taken up, and 
arc being shippcd tn Other district work fo r con;;truction 
]Htrpn~l'S. The naltinwre & Ohio Railroad St'curcd about 
8,000 of t h e~e tics. 

Ohio Electric Railroad- The \\'alsh Construction Com­
pany fini~IJt· d their contract on the electric line on the 29th 
of October. The track, trolley and pole line construction 
i~ t hus practically complete from Dayton to Fairfield. 
Tht•n· on ly remains to be done, between Fairfield and 
lluiTman. t he track connections to the o ld line, and also 
th t· two pa~sing tt·acks. Beyond Fairficld, tht: new line 
will he IIUil t next !>t•asnn. 

O ctober 25, 1920. 
Albert Larsen, D ivision Engineer. 

R IVER AND W E ATHER CON D ITIONS 

The rainfall in t ht• \I iami \ 'a lley during the month of 
Scptt:mhc: r varied from 0.92 inchl's at the Lockington Dam 
to 2.85 inches at Fort Loramie. At Dayton it a mounted 
to 2.(l2 inclu.:s or to 1!.1.? inches more than normal. reducing 
1he accu mu lattcl dt•:it'i~:ncy :, ince January I to 2.68 inches. 
TIH ri \'C'rs wt•rc low chtr ing the t•ntire month. 

Qh-;en ·alions tak<?n by the local ollicc of t he L'. S. 
\\'cn ther 11ureau sh•)W that the mean temperature for the 
month \\<IS 67.<> dcgrcc~. or fl.!! of a degree more than nor­
mCJl; t hat tht• r c \\ere J(j clt•ar days, 10 pa rtly cloudy days, 
4 cloudy days, and 8 days 0 11 which th e precipitation 
am('untul to or t•xn·c<kcl ().()1 of a n inch; that the a\'eragt: 
" inc! \'clocitY wa~ 7.rl 111ilt•s pl'r honr, the pre,·ailing dirt•c­
tion being from thl' >-onthwe~t: <tnd that the maximum 
wind \dority for li,•c m innt t';, was 26 milt•s per hour from 
the -;o ntln\l·~t on tilt' 15th. 

October 25, 1920. 
han E. Houk, District F orecaster . 

FIG. 218-HAU LING A 12-YARD DUMP CAR OVER COUNTRY ROADS FOR SHIPMENT, JUNE 6, 1920 
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The Stillwater Drive Retaining Wall 
Concrete Structure 920 Feet in Length, and 20 Feet Above Slope of River Bed, Replaces Levee. 

By E. L. Chandler, Assistant Division Engineer. 

Sti llwate r Drive \\'a ll , now in progress of t'Ot1-
struction on tlw north bank o f the l\fiami Rivt· r in 
Dayton, just east of .\ lain Street bridge. i..; >-imilar 
in it:-; principa l katun·>- to eight of the wall,; to be 
built as part of the channel improvement. The ri\'er 
being narro\\ at thi,.; pumt, a \\all is n·quired Ill­
stead of the Ull>-ltal It•' ee. in order to ~t·curc the 
nen·ssary additional cross section area in the dlan­
IH'I to c~{rrv tht• a-.,..ume<l maximum tluod flu\\. \\ ith 
minimum -encroachment 011 the valuable propt·rty 
next the rinr. Tlw "all "ill a lso facilitate tlw lhm 
of the watn under tiH' northerly spans uf .\ l ain 
Street b ri dge. Tlw i\1 iami bends so sharply oppos­
ite Stillwater .\1 enm· that the direction of flow at 
l\lain Street is IH'arly at right angles to that at llt•J ­
man .\\'cnm·. and tiH' momt·ntum of t lw \\att·r nat 
uralh tend>- to throll' it to the outside oi the runt'. 
thnnigh the ..,uuthnly "pan>- of .\lain ~lrt'l't hridgt·. 
lessening the flow through the nurthnl~ ..,pan>-. 
The llt'\\' 11all will not unly enlargt· the rhannl'l. hut 
by an impr01 eel alignnH·nt prm ide a regular and 
easy approach to thi>- hridg<·. ami thus tend to equal­
ize the flo\\ through tht• >-path. The tota l length of 
the strul.'t un· "ill lk 1120 f(·ct. extending irum the 
wing wall of :\lain ~tn·l'l bridge to a point IH'ar tht• 
<:ast <'tHl of l ~nlllll't ~trvt·t. ( ~t·e l"ig. 220). For a 

di.,tancc of 672 feet, to th e point where it meets the 
top o f the new lcwe, the wall is 20.3 feet high above 
the l1ni"hed r haPnel s lope. From this point up­
stream it gradua l!\ diminishes in height, continuing 
on an ra::;y l.'nn e down tlw lci'CC slope to the foot 
of the latter. wlwn· it ... tops. the channel width be­
yond being -.utliricnt to pt•rmit the usc uf the ordi­
nary gra-.s-cm·<·n·d t·anh ::;lope. 

Two types of <h·:-tgn an <'lllployed, tlw "gr;l\ ity" 
s<·rtion \\here tlw \\all is he low ten feet in l'fTt·ctil·e 
lwight (at the np>-trcam t•nd l, and thl.' "semi-rein­
forr<·d" St'l'tion fnr tlw remainder. See Fig. 221. ln 
the gravit) 11all no :o-tt•t• l is used. the weight of the 
•nassi,·e concrl'l<' 1\('ing suflirient to >-uppurt the 
t h ru~t of thl' t•arth ht·hinrl the wall. In the higher 
"-.t·mi-reinfurrcd" part-;, the introdndion oi tht· re­
inforcing ~tt·el to takl· part o( the "trl':->~ indurt•d hy 
thnht s:IH'S t•xpt·nsc. The \\all i:-; built in lo-ioot 
,..t•rtiun-... the intnn·nin~ joint... being keyt•cl and 
thoroughly coat< d \\ ith a..,phalt. The iooting is 
poun·ci in ont• operation, the :-haft (from top oi fool­
ing to huttom uf coping). in a second, and tht· cop­
ing section in stil l a third. ~l'e Fig. 223. 

Tht· acce:-;..;ihdi t) of tht• 11 ork and a l.'Uihequent 
sjw<·cling up oi progn·ss. 11\'l'l' much faci litated by a 
preli minary t·arth n.t'al at ion. n·mo1 ing th t' material 

FIG. 219-CONCRETJNG PLANT, STILLWATER DR IVE RETAINiNG WALL, DAYTON, OCT. 23, 1920 

The truck at the left brings sand and gravel from the District's plant at Sunrise Avenue, and dumps it into bins 
as seen, their tops level with ~he roadway. From the bins these materials pass through measuring boxes to a small car 
below, which when loaderl is hauled up the incline by an electric motor, to the bin seen above the concrete mixer (the 
conical drum of which is s een under the derrick boom). From this bin it passes by gravity into the mixer, and from that 
into cars which carry it to the concrete forms . See also Fig. 223. 
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FIG. 221-SECTIONS, STI LLWATER DRIVE WALL 

down to the lc,·el of the top of the footing, not only 
that necessary for the wa ll construction, but that 
between the wall and the river. This work was well 
done by a "Type ( >." Thew steam shoYel operating 
a .l-1-yard bucket. The material was transported in 
wagons, the grcatn part being dumped on the big 
...,poil bank (some day to be a park), between Em­
met Street and I Ierman .\\ enue. 1\ part wao., used 
to build a dri\C along the ri,·er from Linwood 
\Hnue to this park an·a. To make room for the 

dri,·e. three t\\ o-stor) brick buildings at the cast 
end of Emmet ~trect had to be remo,·cd. ~ce Fig. 
220. The preliminary t•arth work referred to was 
done under contract h) the F inke Engincrri ng Co.; 
all other work hy the District itself. 

Following this excavation, the trench for the wall 
footing was dug hy a stilT-kg steam derrick, Nluip­
pcd with 2.2-foot "ood mast, 62-foot st<.'el boom, 60 
J I. P. boiler and a Lawson and ~rorri .... on triple 
drum engine operating a one-yard clamshell bucket. 
To presen·e thl· line elmo., along the le\·ee, '' hich 
grow close to the wall location. 24-foot steel sheet 
piling was dri\ <.'n next the trench, to keep the earth 
in place ahout thl· tree hases, the piles extending up 
to the top of the ole\ lnce. 

L'pon eXC:l\'atiPg to the proposed kvc•l for the 
wall footings, it was found that the underlying ma­
tnial was line sand and muck, too uthtable to sup­
port the hea\ y wall. and that to secure solid founda­
tion. 16-foot \\OO<I pill'" mu .... t he dti\Cll down 
through about 10 t'nt of the sand and muck into the 
unckrlying gran·!. The lateral spacing uf the piles 
under the hight·r "l'l'lion" i..., ::.hown in Fig. 221. 
Longitudinally, the "l'adng- i" four ket hl'lwet•n 
ce•ltcrs. They are <lc...,tgtwd to carry the t•ntirc 
'n·ight of the wall. each pile being equally l!Jadcd. 
They were drin•n hy a ~P. 2 \'ulcan skam hammer 
operated hy the ckrrirk dt·scrihed. 

\ccording to the uri~ina l scheme, a ll of the work 
of excavating. mm ing- forms. placing concrdt•, and 
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FIG. 222-PLAN, STILLWATER DRIVE RIVER WA LL, DAYTON 

backfilling after the completion of the wall, would 
have been performed by one derrick, but in view of 
the complications mentioned, it was necessary to 
in'>tall a second one to handle forms and place con­
crete in the shaft of the wall t\ccordingly an elec­
trically operated, stilT-leg derrick was assembled. 
Il is of wood, wi1h a 39-foot mast and a 56-foot 
boom, fitted with a Thomas double-drum hoist and 
a 40 H. P. motor. 

Sand and gravl•l for usc in the concrete arc ob­
tained from the Dbtrict's plant on Sunri:>e ,\venue. 
Bins for the aggregate arc located near :\lain Street, 
the top of the bins being at street le\·el. Dump 
trucks coming from the gravel plant discharge di­
rectly into the bins, from which the material is fed 
by gravity into a "charging" car of 24 cubic feet 
capacity. The loatkd car is hauled up an incline hy 
a hoist operated by a 15 IT. P. electric motor, and 
automatically dumps into a 1 cubic yard Smith eon­
crete mixer. The connl•tc is chuted into a narrow-

The bucket is seen 
suspended over the form 
from the boom of the 
derrick, and about to 
dump its load. An 
empty bucket is seen on 
the small car in the fore­
ground, with the locomo­
tive (three foot gage, 
gasoline) beyond it. 
See also Fig. 219. These 
buckets are "bottom 
dump," the dumping be­
ing done by mechanism 
operated by the derrick. 
Another type of bucket, 
used in pouring the wall 
footings, is seen standing 
near the derrick. This is 
a "side dump" bucket, 
dumped by hand. The 
forms are 16 feet long 
and 18 feet, 6 inches 
high, the front and back 
"panels" weighing about 
two tons, being lifted in­
to place by the derrick. 

gage car and hauled to the forms by a 3-ton Ply­
mouth gasoline locomotive, running on a track built 
on a tre:-;tlc some\\ hat higher than the top of the 
footing For p<>uring footings, a radial gate, side 
dump car is usl'<l, the concrete being chuted directly 
into the forms. For the shaft, concrete is hauled 
in a bottom dump bucket seated on a flat car, to the 
derrick, which picks the bucket up and lifts it to the 
top o£ the form to discharge its load. The various 
features mentioned are to be seen in Fig. 219 and 
Fig. 223. 

Three grades of aggregate are used in the con­
crete: c;and less than 1,4 of an inch in diameter; tine 
graYel between !--1 of an inch and 1 1 2 inch in di­
ameter; and coarse gravel between l 1• 2 inch and 3 
inches in diameter. For the footings the mixture is 
3 cubic feet of cement to about 7.5 cubic feet of each 
grade of aggrcgatt•. \\ hilc for the neat work, an ex­
tra 1 2 cubic foot of Cl'tnent is used. The proportions 
are su h jcc t to chang-e. dept•nd i ng upon variation o[ 
the aggregate. 

F IG. 223-POURING THE CONCRETE, STILLWATER DRIVE RIVE R WALL, DAYTON, OCT. 23, 1920 
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Form:> for tlw up!-itn··tm <·nd of the wall.\\ lwrt• tlw 
dimt·nsiun" \ary. mu..;t hl· built in place and wrcrkt·d 
afttr pouring the conrn•tt•. l;or the grcalt'r part of 
tlw \\'ork, m•n·ahlt• fnrm-; ha\ e been ron!-ilrudtcl in 
such a m:mncr that til<') may he used n·pl'alt·<lly. 
Earh IG- foot o:;ection of shaft requin·s Int i one panel 
ful' the front and ont· for till' back. The dinH·nsions 
of a front panel an· lh' ~ IX'-o" . heing built of a 2-
inrh lagging with V' x (," -;tuds and (>" x W' atHI 
R" x W' wall's. l·.arh patll·l \\ cighs about 2 ton ... 
hut \\ ith the aid of tlw <krrid~ there i:> no difficult~ 
in moYing thcm a" rt·quir~·<l. Thn·e compll'lc ..,('(.., 
of iorms an· in 11!-il' . making it possible to pour four 
or fi,·c scctinns in a \\l't'k. The total hl ight. ap­
pmximatch· H~ ft·ct. i-; filled at one pouring-. TIH" 
minimum time for pouring a cumpkte s<:rtion has 
h<·<·n about 2 homs tlw a\'l·ragc being 3 homs. 

In spite of till' rapicltl) of thc operation no st·riott !'i 
injury to the forms has n·..;ttltcd. The front and 
hatk- panels for cad1 :->t'clion arc held securely in 
place h\' twcnt\·-ti' t· R inch holts passing tran..;ycr.,t·­
ly thro~tgh the fortH". l'he holts are encast·d in tin 
tuhe" one inch in diamt•tt·r. and after the form" an· 
n·mo\ed. the holt-< an· punched out of their tin ra,­
ings and arc n·ady for usc again. ~lore seriou!'i that~ 
the holding logetlwr of the forms, is the prohkm ol 
external bracing. I ~ the \\'ails were being built in a 
trench. it wou ld he a simple matter to brace against 
the trench walls. Undt•r the existing conditions, 
\\'ith the river cha nn el t•xca,·ation practically rom-

pit ted. there i-; nothin~ on tlw ri\ er sidt• of tht· wall 
hi~her th'lll tht• lop ot the iooting. and it is tH·n·s­
"ary to n•-.ort to Inn~. sloping struts as shm\ n in 
Fig. 22.3. Tlw fat'l that the eanh is of a loose, sandy 
texture. add..; to tltt• clinirttltY. Rv contimtt•d care, 
the grcate .. t variation from tr-ue alignment at the top 
has been kcp! '' ithin .1~ of :ill inch. \\'hen tiH' cop­
ing :-;ection i-.. rPnstrurlt·d. it \\'ill be l""'siblc to ltc 
the coping fqnn..; to tlw already built concrt'lt• of 
th· '' al: :-;haft. and thth obtain an arcuratt• ;di~n­
nwnt \\'hidt "ill <·liminatc imm the ultimat · app": r­
ann! o; th~ wall till' :::li~ht irn·g-ulariti .. .., ll't'Pii .. nt•cl. 
In t·onmHti•Jn \'.ith llw coping cotbttut·timt. an 
i r<l'l p; pc f ent: '' :11 ht· placed on the op h.-t \\l'l'n 
:\hin ~·trcet and L'n\\CuHI \n·nue. 

\t present \\ rilin~. the ..;team derrick has com­
pll'ted its \\'Ork of t·xr:t\ a lion and pile driving. and 
h as tJHn·ed back to a posi tion near ~lain ~I rel't. It 
\\'ill again tr:l\ t' l tlw kngth uf the job. pulling the 
stl.'el .:;heel piling and placing the required earth lill 
hark of tht• ,,·all. 

.\t some fulun• datt·. in the course of the cit'\ l'lop­
nwnt of the cit) 's park :tttd boule,·ard S) :->km. it is 
anticipated that a drin• will lead from ~lain ~tn•et 
along the \\all to tht• ri\·er,idc park between Lin­
\\'Hid and 11erman .\n·nut•s. 

The \\'Ork is hdng done under the direction of 
C.. \ Rock. Di\'ision Engineer, E. L. Chandl er, .\s­
s istant Dh·ision Engineer. and TT . • \. Hanson, Su­
perintenden t o f Construction, \\'ith David \\'right 
and .J ohn Ro.:;i te in immediate charge. 

Building the Revetment 
Special Devices Used in Building the Flexible Revetment to Speed Up the W ork. 

Follo\\'ing the account of the :-uccessful practical 
test oi the Acxibk n·ntment, in the Bulletin ior 
June, 1920, an account of the method of laying it 
ma ,. be of interest. 

'!'he general order of tht• work is fir:--t to dri\'e the 
piling, both of wood and steel; then to lay the fl ex­
ible mattress; then to cast the slabs on the slope, 
including the low connt'le wall at its foo t; (sec 
Fig. 225). and finally to ca.:; t the concrete eros-. walls 
capping the steel piling. together ,,·ith tht• rO\\ of 
hca\)' blocks forming the riycr edge of the mattrc..;s. 

The most interesting katurc, bccau'>e the most 
unusual, is the laying oi the flexible mattress. The 
operation is shown in Fig. 22-l. lt i..; nry simpk, 
yet the e\'OI\'ing of it i..; an excellent exampll' of the 
application of ingenuity to the neat and easy per­
formance of a job v.hich, dealing with a n•fractory 
material like stilT steel guy cable, to be used in weav­
ing together a continuous "rug" composed o f hun­
dn·d-and-twrnty-pound concrete blocks. is not so 
easy as it 111 igh t look. 

The cable is of rather hard drawn. doublc-gal\'an­
ized. half-inch st<·t·l. t \\ isted of senn strand.;, and 
ha,·ing a good deal of spring. The fabric of blocks 
mu:->t if possible lw laid in place on the ground since 
if laid on a timber floor, the process of ~liding it ofT 
into place inYoh·cs a good cleal of added expense, 
although, the edge of the river channel being dry 
except during floods, the expense of laying the re­
vetment in water is obviated. Two holes are cast 
in each block. runnin g squarrly across the block, 
a foot apart ami six inches from each end. Laid 
breaking joints, this brings the holes in line across 

the entire \\'idth of the rt'\'dment. to recei\ e the 
cables-prm·idt·d the block..; are laid accurately and 
the ground is en·n ly grackd, the permissible play 
being only ?4 inch. the holc!-i being h inch and the 
cable 0 inch. If tlw holes are not in line the cable 
binds in passing throug h. ,\ grand total of 400,000 
blocks requi ring to ht• woven. calling for a total 
cable length of 900,000 feet, the necessity of easy 
weave becomes appan•nt, if excessive cost is to be 
a,·oided. 

~e,·eral "kinks' had to be learned regarding the 
\\ire. One was the cast·\\ ith which cun·cs or bends 
in it slow up tlw \\ Ca\'l.', by binding in the holes. 
The cable naturally kt•eps the cun·e of the circular 
reels on \\'hich it i., shipped, and this has to he taken 
out by running it through a set of three groo\'Cd 
wheels, set staggtring. "hich g iYe it just sufficien t 
reverse bend to take out this curvature. J t needs 
watching subseq uently to keep accidental bends out, 
this prcH·ing to lw a :->mall hut important detail. 
~o simple an operation as cutting it into lt•ttgths 

Jed into trouble. If the cutting were done with or­
dinary hea\')' metal slwar!'i, the stiff ends of the cut 
strands splayed out in a snen branched point "hich 
rciu:-;ed to thread the holes. :\{elting the \\ire in 
two with the oxv acet\ lene torch was tried, hut this 
ran into time atid cost at a rate to make it prohibi­
tin. Finally a pair of small circular arcs were 
ground in the shl·ar jaws, apposite each other, one 
in each ja\\', betw('Cn which the cable is gripped and 
then sheared. This draws the strands together in­
stead of splaying thett1 out, and gives a bluntly 
rounded point \\'hkh takes the holes readily. 
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The blocks are 12 in. 
by 24 in. by 5 in. thick, 
laid breaking joint:; as 
seen The ''z inch double 
galvanized steel cable is 
threaded through the 
holes in the blocks across 
the entire width of the 
revetment. The two 
holes in each block are 
threaded on the two 
cable ends as the men 
holding the block slip it 
into place, the cables be­
ing steered by the third 
man, who sits in front of 
them, as shown. 

The tongs used to 
handle the blocks are 
simple, the horizontal 
handle carrying a vertical 
bar, to which the two 
tongs proper are hinged, 
biting the block with a 
powerful grip. 

FIG. 224-LAYTNG FLEXIBLE CONCRETE REVETMENT, OCT. 30, 1920 

Tlw cktail of the wea\ ing wag worked out. after 
con:-;ickrahle :-;tudy, to a point of great simplicity. as 
Fig. 22-t ..,how.,. TIH.'Jllocks arc laid a row at a time. 
parallel to the le\·ee slope and beginning at its foot. 
The cable is cut into lengths such that when 
doubled, tht•y "ill thread through two adjacent 
holes at a time across the entire width of the re­
\ etment, "ith :-;uflicient overplus to anchor into the 
slope slabs at one edge, and into the row of heavy 
blocks at the other. 

The rm\ ll('Xl the levee is laid first. the free ends 
of a loop of cable being passed through the adjacent 
holes of adjacent blocks. loop after loop. down the 
row, the ('nels bring pushed through a fool or two 
into the ckar. The blocks of the second row an.: 
then laid, onr by one. each being sl ipped over two 
adjacent projrcting- ends of cable. as seen in the 
picturt•, two mc•n handling the block with a pair of 
special longs, and a third man steering the cable 
ends into the hole<;. A fourth man follows, and 

This operation follows 
the laying of the flexible 
mattress. The forms are 
of steel; the top a 6 in. 
plate bar, the sides 6 in. 
channels, and the bot­
tom a 2~ in. angle bar. 
The channels are con­
nected to the bottom 
piece by curved pieces 
to give a rounded cor­
ner at the foot of the 
slope. The pieces are 
joined at the four corn­
ers by mortise and tenon 
joints, locked by steel 
wedges driven through 
slots in the tenons. The 
two lower corners are 
braced by triangular 
plate pieces to keep the 
angle bar true. 

puslll's or pull:-. the cable through the holes till the 
l'tHis an· fn•(• to take the blocks for the next row. 
The four nH'II constitute the gang. They do fifty 
lineal ftoct of rc\'t'lment per day, on a weekly sched­
ult·. including all "stops for wood and water." 

The gtm•ral arrangement for casting the slabs on 
tlw lnl'C slope is -.hown in Fig. 225. The forms are 
of stN·I. th<' :-loping sides being of six-inch channel 
hars. the top a :-ix- inch plate, and the bottom an 
angk har n·-.ting on the edge of the upper row of 
blocks in the Aexihlc mattress. \\'ider brace plates 
at the lower corners stiffen the forms. The corner 
t'onntctions arc made by tenons on the ends of the 
upper and lower members, piercing morti~es in the 
sidt• pieces, thr joints being locked by steel wedges 
clri,·t·n through slots in the tenons The mixer runs 
along the top of the levee and discharges into the 
forms through a chute. The gang doing the work 
consists of nine men. The same outfit pours the 
walls and hc:n y edg-e blocks referred to in the be-

F£G. 225-CASTING THE CONCRETE REVETMENT SLABS, JUNE 2, 1920 
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Thls operation was at 
first done by band, but 
the labor was so great, 
due to the binding of the 
cable in the holes (the 
blocks being difficult to 
keep in true line and 
grade on the hand sur­
faced gravel slope), that 
the device seen was in­
vented. A 2-inch plank 
rests against the long 
edge of the block, car­
rying the lever seen in 
the man's hands hinged 
at its outer end. The 
two chains attached to 
the lever run to the 
handles of a pair of tongs 
which bite upon the 
cable, pulling it through 
the holes in the row of 
blocks as the man pulls 
on the lever handle. The 
device is simple and does 
its work well. 

FIG. 226-PULLING THE STEEL CABLES THROUGH THE REVETMENT BLOCKS, OCT. 30, 1920 

ginning. Alternate slabs are first cast with the 
forms, and then the intermediate ones in the usual 
manner. It is pla8ned later to run the mixer on the 
flexible mattress, thus bringing it nearer the center 
of the work 

The work is being done by Price Brothers, Con­
tractors, under a special arrangement. The details 
are due to ~Ir. Harry Price, senior member of the 
firm. The work is being done under the direct su­
perintendence of Mr. H. S. Knight. 

FIG. 227-RIVER SECTION, ENGLEWOOD DAM, O CT. 5,1920. 

This is shown for comparison with Figs. 214 and 215, to show the rapid rate at which this section of the dam em­
bankment has been pumped. Pumping was begun May 6, one day before the date of Fig. 214. The section was brought 
to its present stage on Oct. 5, when work on it was temporarily stopped in order to bring the easterly section of the 
dam up to a corresponding level, after which the two sections will be united and the work carried up as one. During 
the month ending Sept. 25, all records of pumping were broken in the work on this section, 162,000 cubic yards of 
material being put in place. The total material pumped during the five months was 750,000 cubic yards. 
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Honor to "Daddy" Lumby 

Hats off to "Daddy" Lumby !-the Senio r o f the Con­
servancy shop-eighty-six years old and still on the active 
list, live steam in the bo iler, his eye undimmed, still going 
ahead, not back. 

His full name is Thomas Lane Lumby. He was born in 
1834, in the town of London, in the province of Ontario, 
Canada. and at sixteen entered the machine shop of Frazer 
& Ash fell in that place, as an apprentice. In those days an 
apprentice was an apprentice. You served seven years be­
fore you were graduated, three and a half in the pattern 
shop and three and a half in the machine shop. Our young 
upstarts today serve four years at paper and theory and 
call themselves "engineers." Daddy served seven on the 
real wood and iron- seven for his "sheepskin"-and sixty­
three since-seventy in all to date-and still going. 

He came to this country long since. For many years he 
worked in the Cincinnati, Hamilton and Dayton Railway 
shops at Delphos. For seven years he was on the Panama 
Canal. He was at different times all over that big and fa­
mous job-at Cristobal, Empire, Gorgona, Balboa, Porto 
Bello, (where he saw th~ old tavern where the celebrated 
buccaneer, ~forgan, escaped captme by prompt use of his 
flint-lock pistol-but that was two hundred years ago and 
more-old stuff.) He worked on locomotives, on the 
twelve-yard steel dump cars, and on the big steam shovels 
-most of them with six and seven-yard buckets, the big­
gest with a bucket of thirteen yards,-that threw dirt if,l 
the Culebra Cut. He saw something of Colonel Goethals, 
and speaks of him with much respect, and even with a kind 
of affect ion. To the edito r it was the finest tribute he has 
yet heard to Colonel Goethals-the way that Daddy Lumby 
spoke of him. 

And now he is with the Conservancy District. He came 
on February 4, 1919, and has been with us ever since. In 
the year and three-quarters he has lost just ten days, and 
that was when he was laid up with rheumatism. Most men, 
laid up with rheumatism a t eighty-six, would go into dry 
dock for a long vacation. Not so Daddy. He fought it off 
(he "was a lways great to fight things," he says, modestly 
and quaintly,) and so he fought it off-"with cream of tar­
tar and sulphur." And then he got right back on the job. 

(Don't forget that "cream of tartar and sulphur." The 
doctors have nothing on Daddy.) 

Daddy says he "feels as good today as he did at thirty." 
Clean living d id it. He "never laid around a saloon," he 
says; and he "has yet the first house to go into" where the 
red lights tell the story that Daddy was too clean to learn. 

He works at a lathe. Go into the machine shop, and 
there next to Superintendent Walter Strong's office you 
will see him. There we found him; and there, amid the 
bang of hammers on boiler shells and the quick rat-tat of 
the air riveters, we cornered him for his story. He is one 
of the best men in the shop. His eyes are clear, but age has 
lengthened their focus as age will, so that he uses g lasses 
and doesn't see quite as he once did. But that doesn't stop 
Daddy. He just shifts to "mike work"-where the microm­
eter caliper permits the sense of touch to help out beyond 

. the limits of vision. With the micrometer caliper-a crutch 
for his eyes like the glasses-Daddy goes on, at eighty-six, 
doing a man's j ob, and asking no odds of anybody. 

We hope he will pardon our setting him up on this little 
"pec'estal of publicity," for the rest of us to look at. He 
is a modest man, who doesn't naturally seck the limelight. 
But we think it will do us all good to get acquainted with 
him; so here he is. 

Such men are the backbone of a job, whether it is a 
Panama Canal or a Conservancy Dam. They form the 
foundation on which the whole project is built. 

Hats off to Daddy Lumby! 

Tree Seeds for the Conservancy Basins 
A lively interest has been created during the past month 

among the school children of the District, and including 
also their mates all over l\lontgomery county, in the gath­
ering of shrub and tree seeds for the plantings to be made 
in the valleys above the Conservancy dams. and on the 
slopes of the embankments. The object of the plantings is 
to check the wash of waves on the earth slopes durio~r 
floods, when the waters will lorm a take m "ach ua: .. n 
above the dam site. Such wash, unless checked, would tend 
to eat into the embankments and require mending to re­
store the original slopes. A thicket of hardy native shrubs 
will break up the waves as they break and greatly reduce 
this undesirable action. Also in the valleys above, a forest 
of trees will prevent destructive waves forming and check 
their onward sweep. 

The seeds will be first sown in a nursery at Taylorsville, 
in charge of vV. B. F lory. Later the young trees and 
shrubs will be planted where needed. Market prices were 
paid for the seed, some of which we quote, with the quan­
tity obtained: 

Hard Maple .............................................. :1 pounds @ 

~git?a8~k··· ::::::::::::::::::::::::::: ::::: : : :::::::::: :::: .... ~ ........ :: ........ ~ 
Chestnut Oak ............................ ................ 38 pounds @ 
Burr Oak .................................................... 295 " @ 

(Burr Oak acorns arc big and heavy) 

Walnuts ...................................................... 500 bushels @ 

rt:;t~l~J~~ ... :::::::::::: :::::::::::::::::::::::::::::::~::: .. ~~ ........ :: ........ @~ 
Dogwood .................................................... 66 pounds 
Vv'ild Rose ............................... ................... 89 " 

50c 
8c 

l5C 
15c 

5c 

$3.00 
$7.00 

50c 
50c 
soc 

Coffeenut, 4 pounds; Paw-Paw, 6 pounds; Crab Apple, 8 
pounds; Buckeye, 2 bushels. 

It will be noted that the report on quantity, published in 
one of the local dailies, was off by several thousand 
bushels. 

The school children were enthusiastic collectors and the 
crowd of them that came to the Conservancy Office door 
bringing seed at the appointed times, was an interesting 
sight. A few loads were brought in from the schools on 
Conservancy trucks. The job was handled by Messrs. 
Hauck, Moyer and Paitz, with the collaboration of Pro­
fessor \Verthner of the Steele High School. 

W. M. Caye Goes to Louisville 
We regret to announce the departure of W. M. Caye, 

Assistant Engineer in Mr. Kimball's office, who has gone 
to Louisville, Ky., to take a position as Designing Engineer 
on the $2,000,000.00 sewer extension project which has re­
cently been authorized there. This is an extension of the 
$4,000,000.00 job from which Mr. K imball was called to 
assume the position of Construction Engineer for the Dis­
trict. and on which Mr. Caye was also engaged for a time, 
so that the new call comes not only as a promotion fo r 
Mr. Caye, but as a recognition of his earlier work on the 
job he goes to. The consulting engineer on the job is 
Harrison P. Eddy, one of the foremost American authori­
ties on the subject of sewerage, on which fact Mr. Caye 
can also be congratulated in the oppor tunity it g ives him. 

Mr. Caye came to the Conservancy in the summer of 
l9l5, and left it to enter the army in 1916, serving on the 
Mexican border and later overseas. He was in France five 
months, returning to the Conservancy in May of 1919. His 
family goes with him at once to Louisville. 

The best wishes of all his colleagues will fo llow him. 
Trucking a D inkie Locomotive 

A little job worth noting, as showing how our garage 
men take things all in the day's work, was the recent 

janning
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freigh ting down from Lockington of the Vulcan dinkie 
locomotive used on the work there, by motor truck, in 3 
hours and 50 minutes, negotiating two skittish bridges on 
the way. The driver was Albert Jolly. He was proud of 
the job, as he had a right to be. 

A Hint for the Camp Youngsters 
Our friend Elldee told us a wondrous yarn recently-he 

didn't dare vouch for it-he reported it as told to him, he 
said-about an Eldorado in mink and muskrat skins, along 
our Miami Valley streams. One man, he was told, trapped 
during last winter $3,200.00 worth of these little fur-bearing 
creatures along the Stillwater River. Probably a bit 
stretched; still, some of our enterprising camp youngsters 
might find a little inYestment in steel traps worth while 

W . J. Smith's Dive Into the Mud 
Our readers cannot ha,-e forgotten the picture we puu­

lishcd in the supplement some 1 irne ago, showing our 
friend "Smith of Lockin~ton," (now of Taylorsville) high­
diving off a sixty-foot timber into the core mud of Lock­
lngton pool. To sa) nothing of the high dhe feature, no 
douht snme who saw the feat feared that they might have 
to dig the diver out of sixty fet't or less of core mud. 
They didn't know the stuff. :'\fr. Smith did, and related 
further experiences with it t o the editor some time ago, 
which our own more recent study of this interesting ma­
terial enables us to underst:\lld. lle had do,·e into the :.tuff 
hefore, trying to get a "specimen" from the "bottom," and 
found he couldn't. The stuff hchaved like the water in 
Great Salt Lake. You couldn't sink in it. You bobbed up 
like a cork. It was a heavy fluid, too thin (ncar the sur­
face) to he sticky, and too den~e to permit sinking. T o 
get anywhere at all. he had to get a hundred-pound anchor 
stone hitched to a rope, throw it overboard and drag him­
self down the rope, hand e\Cr hand, with a little tin pail 
slung to his wrist for the "specimen." Many of us haYe 
gone up a rope hand over hand; we think none hul our 
fr iend Smith has gone down one in that manner. At 
the end of the rope--about 1.5 feet down-he found the 
stone. imbedded in the "mud," and had to hang onto the 
rope hard with one hand, (while he scooped up his speci­
men with the other.) to prevent being shot back up to the 
surface by the buoyant material. So, when he jumped ofT 
the sixty-foot timber, he knew what he was jumping into,­
"stuff that couldn't be hired to drown you." 

Bound V olumes of the Bulletin 
\\ c repeat here. for the benefit of members of the Con­

servancy family who might miss it elsewhere, the notice 
regarding hound volumes of the Bulletin. Arrangements 
T1ave been made to bind the first two years' issues-.\ugust. 
1911!, to july, 1920, inclusive, in substantial brown buckram, 
in one \'olume. The buckram is a linen cloth, of better 
quality than the ordinary cloth binding. The price will be 
$1.50, plus postage. The latter item can be cut out for our 
Consen·ancy people hy delivering the issues you wisl\ 
bound to the local Di,·ision Office, whence they will he for­
warded to Headquarters to the Bulletin address. Mark 
your name and address plainly on your package of Bulle­
tins before delivering them. Don't forget, also, to put in 
your package the Index to the first two years' issues, which 
is inclosed as a Supplement in this issue of the Bulletin. A 
good deal of care has been spent o n the Index. to make it 
complete and accurate, and it should prove of value. It 
covers ilustrations as well as articles. In case your set of 
Bulletins is not complete, the missing issues can he sup­
plied. to a limited number, from this office, if you will 
write us stating the issues wanted. The iss ues. however. of 
September, 1918, April, 1919, June, 1919, and f:ebruary, 1920, 
cannot be had, as the heavy demand for them has exhausted 
our supply. Some of the other issues arc running low. 
a lso, and it will behoove you to send in promptly if you wish 
your order filled. The cost of such extra numbers will he 
r. .. ents per copy, this amouut heing added to the bi ll. The 
hound volumes will he returned in packages to the Se\'eral 
Division Ollices, and may he had there on payment of the 
hill , which will accompany the bound volumes. l t will not 
be necessary to send the cash with the order. 

W . A. Kramer Injured 
\\'. A. Kramer. Assistant Engineer on the Railway Re­

location, who suffered a painful fracture and sprain of the 
ankle some time_ sii1ce at Huffman, is st ill obliged to carry 
&tttches, hut is muth better, and expects to go it alone 
<!gain ·soon, without t he "dot and carry one." 

DAYTON 

Marriage o£ Miss Zula Eberly 
Friends of Miss Zula Eberly, in the Headquarters Office, 

had the pleasure of personally congratulating her on Tues­
day, the 16th, when she passed through Dayton on her 
wedding tr ip. She was married on October 29th at her 
home in Bowling Green, to Mr. Uri Bruning of Pember­
ville, Ohio. Mr. Bruning is a graduate of the Ohio State 
lini,·ersity, and-a fact which we celebrate elsewhere-he 
intends to follow that ''most ancient and honorable of call­
ings." that of a farmer. He has recently purchased a fine 
homestead of about a hundred acres, running up to the 
little town of \\'ooddllc, IIi mile~ from Toledo, in the edge 
of which is the home, pro,·ided with all the modern con­
\'eniences which electricity can furnish. \\ e congratulate 
the young couple, not only on their marriage but on the 
life work ahead of them. 

John Hall Calls on His Old Friends 
The Bulletin acknowledges a pleasant call 1 rom our 

former colleague, John T. Hall, on election day. His work 
with the Chicago and Korthwestern Hailway agrees with 
him. and he exhibits a ll the evidences of health and pws­
perity. Our hc.,t "ishes go with him. 

Another Ford Astray 
li you ~ce a Ford running allout suspiciou!>ly loo!>e, take 

notice of it. 1 t may belong to Mr. ~ic\\' illiams, Field Clerk 
at Lockington, who had the misfortune to lo~e his car not 
long since, it having been lloldly stolen from the s hed by a 
person who was seen to be taking it, but who was mis­
taken, in t he dusk of the evening, for its owner. \\ e hope 
he will ha\'e as good fortune recovering it as did Mr. Claw­
~on at Huffman. 

Salute L awrence Alfred Booher 
The Bulletin extends congratulations to Mr. and Mrs. 

George Booher on the new son, named as abo,·e, born to 
them at the Miami Valley Hospital on October 22, 1920, 
the young man's weight being 5 pounds 14 ounces. Mr. 
Booher is main prop in the office of Superintendent Strong 
at the Conservancy Shop. We take unusual pleasure in 
offering congratulations in this case, in view of the uni­
form courtesy and efficiency with which ~[ r. Booher has 
extended help to us recently. \Ve hope the young man 
will follow in the footsteps of his father. 

Co nservancy Bowling League 
The Bowling League ended its preliminary round on 

October 22, and has started off on the second with fresh 
speed, and a livelier, all-round interest than has ever before 
been exhibited. The result of the first round, noted in the 
table below, has enabled some shifting to he made, with 
the object of evening up the teams and making a closer and 
more interesting contest. This result has been achieved, 
as comparison of the table with that for November 5, after 
the teams had been revised, will show. The changes were 
made in the Calculators and the Hustlers. each of these 
being a "select" bunch, made up from se,·eral divisions of 
the work. Kew men are being steadily drawn in, and more 
are in prospect, among these being Messrs. Chas. H . Paul, 
Cads. and C .. \. Bock, all of whom ha,·e expressed inten­
tion of coming in. Prominent among the River Imps is 
Contractor Price. The teams meet on Friday evenings­
''Conscnancy Night"-at the Royal Alleys on \Vest Fifth 
street. By expanding the teams a few more men can be 
accommodated. join early and avoid the rush. The bowl­
ing- is from 5::10 to 7:1.5 p. m. 

Standings of the Teams 
At End of Preliminary R ound 

\\'on Lost Teams 
Hustlers ............................ ...... 14 1 
Slide Rules ................ ................. .. 
River Imps .. .. ......................... .. 
Calculators .... .. .......................... .. 
Pencil Pushers 
Tripod~ 

On N ovem ber 
Teams 

River Imps ................................... .. 
Tripods ......................................... . 
Calculators .................................... .. 
Hustlers .......................................... . 
Slide Rules .................................... .. 
Pencil Pushers ............................ _. 

!l 6 
!) 6 
6 8 
:: 11 
3 

6, 1920 
\\'on 

4 
4 
4 
3 
3 
1 

12 

Lost 
2 
2 
2 
3 
3 
5 

Pet. 
.!13:~ 
.600 
.600 
.428 
.214 
.200 

Pet. 
.667 
.667. 
.667 
.600 
.600 
.166 
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Reducing the Coal Cost 

By making a proper charge to co1•er "overhead," the 
District organization has been able to do a real service to 
Conservancy employees in reducing coal cost, advantage 
being taken of the low price at the mine of $5.50 per ton. 
A few notes on the items may be of interest. Freight 
charges, Monte, West Virginia, to Dayton, Ohio, were 
$2.38 per ton; overhead, $1.18 per ton; unloading at the 
Conservancy Shop, which was done by derrick and clam­
shell, $0.25 per ton; trucking ( in 4~-ton lots), $1.03 per 
ton; making a total of $10.34 per ton of coal delivered at 
the curb. Coal at the time was selling for $14.00 per ton in 
the market. Four carloads were purchased, totalling 20-1 
tons. In two-ton lots the cost was a trifle higher-$10.50 
per ton. The prices are for Dayton. For the camps cir­
cumstances enabled a slightly better figure than for Day­
ton. It was interesting to ebserve the swift and enthusias­
tic response by employees to the proffered service. It was 
an excellent lesson in the advantages of organized buying. 

SHOP, WAREHOUSE AND GARAGE 
·w hitey Tangerman is still explaining how a fellow can 

be going very swiftly and not notice it. One night recently 
Whitey was riding down Main street in his gas wagon, 
when the speed agent stopped him and explained that 
Judge Budroe wanted to see him badly. Whitey didn't 
believe it until the next morning, when the Judge told him 
to leave thirty bucks at the office and hurr.t back to work. 

"Red" Enjoys Moonlight Evenings 
The fellows in the Garage are wondering what has hap­

pened to Red Jordan lately. "Red" has the most happy 
light in his eyes, especially on the morning when he has an 
engagement to call on a certain young lady. "Red" says 
you couldn't find lovelier moonlight evenings in California 
than the Ohio variety he has been recently enjoying. 

P olitical Stuff 
Bill Lester, the Shop Boss Carpenter, is now putting in 

all his spare time on a new boat. Bill is almost ready to 
take the usual trip up Salt Creek with his crew of near 
Political Forecasters. On his previous trip Bill had plenty 
of grape juice for the consolation prize, but no such luck 
this year. The wet stuff will be a tear. Never mind, Bill, 
J 924 is coming! 

The Warehouse office was recently surprised by seeing a 
new form of o rder received from the Electrical Depart­
ment. It had a very refreshing look to the tired, hard­
working clerks. Thanks for the suggestion I 

Anyone knowing of a good correspondence school 
where instructions can be had on "How to Dope Out a 
Ball Game," please notify Steve Maloney at the Shop. It 
never occurred to Steve just how little he knew about this 
sport 1.1ntil he backed his knowledge with money. Now he 
is willing to study more, if he can raise the price of kero­
sene to burn during the long winter evenings. 

Harry R. W alks 
Modern transportation made it difficult for Harry Rosen­

krantz to find relief from distress. Harry was embarrassed 
\vhen he discovered his cash was very low and the distance 
between Celina and Dayton was between him and his din­
ner, so he decided to walk, and while he enjoyed the view 
of grow-ing things on the way his feet grew too big for his 
shoes. However, Harry is wearing the same size shoes, 
but a little smaller hat: 

OUR JUNIOR EDITORS 

A Ghost 

One dark night as I was passing a cemetery, I heard a 
bell ring, and looking over in the cemetery I saw a white 
object rise out of a grave. I was rooted to the ground. 

When I could move I went down the road like a streak. 
Someone passing by asked me, "What is the matter?" I 
told him and he just laughed, but he said he would go with 
me to the cemetery. 

\Vhen we arrived we saw the white thing rise out of the 
grave, and that was enough for him and he too took for 
the road. 

So I went back and tried to get some one to go with me; 
they all laughed, but no one cared to go with me, so l went 
back myself. As soon as I was there I heard the bell; my 
blood grew cold, but I kept on going nearer to the grave. 

What do you think I saw? Not a ghost, but a little 
lamb, with a bell tied on its neck with a bit of ribbon. 

Elbert Tannereuther, Taylorsville, 7th Grade. 

A Jaunt 

One Thursday afternoon, after school, my teacher, one 
of my chums and myself started out for a walk on the new 
road. We had walked for about ten minutes when we de­
cided to go over and see the spillway bridge. We found 
the work very interesting and watched for quite a while 
and saw upon a hill some walnuts and thought we would 
go after them. After we had gathered the walnuts we 
started on, but we didn't know where we were going. 
Finally we found ourselves up on the top of the hill above 
the conduits. After we had rested we started on home 
down the steepest hill we could find; part of the time we 
were sliding and part of the time falling. After much strug­
g ling we got back home. We were sure stiff the next day. 

Elizabeth St ewart, Germantown, 7th Grade. 

The W alnut H unt 

The boys of the M. C. D. of Germantown camp school 
heard that the M. C. D. wanted walnuts, so there was a 
scramble for the trees. 

Not a boy had thought of gathering walnuts yet until 
the teacher told us•we could get three dollars a bushel for 
them. The trees for half a mile around were all cleared. 

Henry Wehrly, Germantown, 6th Grade. 

Our Secret Place 
Oral Composition 

Our Secret Place is down by the river. Rex found it 
yesterday. He hid some shells in the weeds. vVe are go­
ing to use them for boats. The boats will sail far away 
across the river. They will come back filled with stones to 
build us a little dam. 

Rex Gibson, Englewood, Age 7. 

Maybe They Were Lemons 
People in the vicinity of Englewood were amused re­

cently by what they thought was an Indian War Dance. 
Investigation proved that nothing so serious was going on. 
Tom Lahey and Carl Frische had discovered a walnut tree 
with about 25 bushels of nuts lying on the ground. They 
didn't say whether they were hulled or not, but from the 
description of the tree, we suppose it was not an ordinary 
one. They claim the walnuts absolutely did not stain one's 
hands. 

Frank Kuboski, Baseball Dope Artist 
All the wizards in mathematics were a little uneasy when 

Frank Koboski began to figure out a system to beat the 
World Series. Frank wore out a number of pencils and 
used miles of paper before he had reached the solution. 
No one could deny his not having the correct dope, only 
the two clubs did not play as Frank figured they would. 

Frank Sheets was explaining to the boys in the garage 
why Fords can be purchased cheaper than other cars. 
After much discussion-from Frank, of course,-they a ll 
agreed that if tin wagons can be manufactured cheaper, 
then Frank should get rid of his Prehistoric Gasoline Can. 
Every time it sniffs gas it sneezes so loud that the boys 
can't tell whether it's the horn or the motor blowing. How 
about it, Frank? 

As forecast in last month's Bulletin, the Warehouse 
boys won the pennant in the Saturday Afternoon L eague. 
The last game was interest ing. 
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New Baby at the Howes 
The Bulletin extends congratulations to Mr. and Mrs. 

C. W. Howe on the new baby girl, born recently at the 
Miami Valley Hospital. Mr. Howe is Assistant Engineer 
on the Railway Relocation. We regret being unable to 
g ive the important details as to name, date, and weight, etc., 
details which we endeavor to supply, but cannot always. 

ENGLEWOOD 

Wedding Bells 
'vVedding bells have had their opportunity to announce 

the glad tidings on two different occasions during the past 
month. Paul Alpers and bride were first in line of march, 
coming into camp early in the month. They were received 
with the usual ceremony, namely, a lot of noise, then a ride 
on the old spring wagon to Community Hall. 

Lester Wagner joined the benedict ranks later in the 
month. Anna Tully, also a camp resident, is Lester's 
happy bride. A wedding supper was served in Community 
Hall, which featured the Wagner-Tully union. We all 
wish these young people a happy and pr-osperous life to­
gether. 

Hallowe'en Celebration 
Hallowe'en was appropriately celebrated in camp. A 

mask party and dance was held in the Hall. There were 
numerous games and contests for the children, in which 
apples and pumpkin pies played their r-ole. The older 
folks danced and partook of the various eats on hand. 

Introducing Mr. E lwood 
Mr. John B. Elwood will be welcomed as our new 

Division 'vVarehouseman. Mr. E lwood comes from Bridge­
port, Conn. At the present writing he is traveling through 
the Middle West in t~1e interest of Cornell University, 
which latter mission he will leave to come to Englewood. 

W elbaums to Florida 
Mr. 0. F. 'vVelbaum and family were seen on the road 

recently following a flock of wild geese toward Florida. 
All of the 'vVelbaums in Englewood are going south for the 
winter equipped to camp at attractive places along the road 
and bent on having the time of their li\"Cs. C. A. Schroufe 
has taken \Velbaum's position in the Division Office. 

Mrs. Everdell Entertains 
Mrs. Everdell entertained the school children and their 

parents at a house party given in the camp school building. 
Hallowe'en games and decorations were prominent also at 
this affair. 

Personal 
Florence Tully has returned from her extended visit to 

her aunt, Anna Tully, in New York City. Miss Mary E. 
Tully, a cousin, accompanied Florence on her return to 
Englewood and will make her home with Joseph Tully and 
family in camp. 

TAYLORSVILLE 

W. J. Smith in Minnesota 
Mr. Vv. ]. Smith, Assistant Engineer, is at present VIS it­

ing various points through Minnesota making in vestiga­
tions for the Morgan Engineering Company. He is ex­
pected back on the job at Taylorsville in about one month. 

Social Features 
Two social features have been staged in Community 

Hall during the past month. Plenty of "jazz" and dancing 
until a late hour were events of the first party, which was 
enjoyed by everyone. Quite a few visitors were present 
from out of camp The other, a masquerade dance, proved 
a delightful success. A large crowd attended this event. 
many of them displaying very unique costumes. Follow­
ing the dance, refreshments in keeping with the Hallowe'en 
spirit were served. 

Mrs. R. \V. Trowbridge is at present visiting relatives at 
Phoebus, Va. 

Political discussions about the Taylorsville office have 
displayed considerable enthusiasm recently. Mr. Shively 
still insists that "Jimmie" will carry the election, much to 
the chagrin of some of his friends. 

Mrs. A. F. McCarthy was taken to Miami Valley hos­
pital recently for an operation. Reports from the hospital 
are to the effect that her condition is very satisfactory. 

Death of Robert Rogers 
Taylorsville was unfortunate in having its first fatal acci­

dent on the work. It occurred during this month to Rob­
ert Rogers while he was assisting in the construction of a 
trestle fo r the pipe line relocation near the north entrance 
to the flumes. A brace to which he was holding sprang 
outward, causing him to fall about 30 feet to the concrete 
floor below. The impact was sufficient to fracture his 
skull badly. He was rushed to the Miiami Valley Hospital 
and every effort made to save his life, but his death oc­
curred three days later without his regaining conscious­
ness. The funeral was held from the Chapel a t Coving­
ton, Ky., and burial was made in the Covington Cemetery. 
Mrs. Rogers desires to express her thanks and apprecia­
tion through th e columns of the Bulletin for the many 
kindnesses during her recent bereavement and for the 
beautiful floral contributions. 

GERMANTOWN 
Mr. and :Mrs. L imes are visiting relatives in Iowa. 
Mrs. Harnish has been visiting in Dayton several days. 
Quite a large number from camp attended the Hallowe'en 

dance in Germantown October 31st. 
Mr-. and Mrs. Crissmar and li ttle daughter Wilberta are 

visiting in Columbus this week. 
Mrs. Foehr spent a few days with her parents in Cincin­

nati last week. 
Miss Dorothy Somers is expecting to go to the hospital 

in Dayton this week to have her tonsils removed. We 
hope she will get along nicely and be able to enter school 
again very soon. 

l\1 r. and Mrs. ] oh nson and children were the guests of 
Mr. and Mrs. Allen this week-end. 

HUFFMAN 
New Club in Prospect? 

The ladies of the "Sunshine Club" met twice during 
October, at Mrs. Bailey's on the 16th, and at Mrs. Burns' 
on the 20th. As we had no reporter at either of these occa­
sions nothing can be told except that there was a good at­
tendance, and surely something to eat, or they would not 
be so enthusiastic in continuing their meetings. Some of 
the men are considering organizing an auxiliary, changing 
the "Sun" to "Moon." 

Personal 
Ask Mr. Poock why he didn't get his feet wet the night 

he went for minnows in Mud Run? 
Mrs. T. C. Shuler visited in Arcanum, Ohio, the week of 

October 11th. 
Mr. Clawson's mother has returned to Boise, Idaho. 
Mr. and Mrs. Maynard spent a week recen tly in Indiana 

visiting relatives. Mr. Maynard's parents accompanied 
them home and spent several days at Huffman. 

Mr. and Mrs. Louis Zull and family visited for a week 
with their folks at Portsmouth, Ohio. 

Mrs. Gena and daughter have returned from a visit in 
Pennsylvania, where she had been visiting with frie nds and 
relatives for a month. 

Pool Hall Changes Hands 
Albert Schoonover purchased the equipment and stock 

in the club house and is now operating an up-to-date pool 
hall and ice cream parlor. 

Headed Toward Manchester 
Mr. L. E. Paul spent the week-end of October 23rd in 

Manchester, Ohio. It will be unnecessary to publish simi­
lar items in later issues, as he makes this trip regularly 
each month. 

Death of Vernon Blackwell 
On the night of October 13th, Vernon Blackwell met his 

death by accident on one of the trains. He was a fireman , 
and they had just p laced a car on a switch and were taking 
the engine on the track when the car. which was placed on 
an incline. crashed into the engine, crushing Mr. Blackwell 
between the boiler and the car. Death followed shortly 
after. His body was shipped next day to his home in 
Kentucky. 

Reorganizing Sunday School 
The Huffman Sunday School held an election of officers 

on Sunday, October 17, electing F. D. Secore Superintend­
ent, Mrs. Burns Secretary, and Mrs. Saylor Pianist. There 
seems to be a good live interest in it with the approach of 
cool weather, and we hope to have an A-1 Sunday school 
this winter. 

Election day brought out many voters from here. 
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FIG. 228- TOPPING OUT THE GERMANTOWN DAM, NOVEMBER 3, 1920 



FIG. 229-PROGRESS PICTURES OF THE GERMANTOWN DAM CONSTRUCTION 

These views were all taken from the same point, looking westerly up the Twin 
Creek valley. The upper left shows the conditions bfore any work was done, on March 
20, 1918. The upper right shows the progress to Au~tust 6, 1919. Part of the camp 
can be seen at the left on the right bank of the old creek bed, over which can be seen 
the cable suspension bridge still in use, although the water of the stream is now flowing 
through the conduits. The conduit outlets appear at the right, the conduits being 
complete in their temporary form, giving double capacity of flow to prevent possible 
flood overtopping the unfinishrd dam during construction. Above and to the left of 
the conduits appears the core pool, occupying the top of the low dam embankment, 
the building of the latter having been started on June 30 preceding. The pool occupies 
as yet only the part of the valley floor north of the stream bed. being separated fro1.1 

the latter by a low cross dam thrown up by a dragline excavator. 
At the lower left the: conditions are shown as they were on October 20 following. 

The core pool and dam embankment now extend across the entire valley, effecting 
"closure." The dredge pump station can t:>e seen at the right above the pool, with ita 
tall derrick mast for handling machinery in and out of the "hogbox" and pump house. 
The earth materials composing the dam embankment are brought to this point from 
the valley floor above by dump car trains, and pumped thence, mixed with water, to 
the pool on the dam. The dragline excavator on the dam embankment is buildJn( up 
the retaining levees of the pool. 

The lower right picture shows the completrd dam embankment, 110 feet high 
above the old stream bed. 
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A Germantown Bulletin 

The present number oi the Bulletin, as will be 
noted, is deYoted to various a-.pects of the work at 
the Germanto\\·n dam connected with the finishing 
features of the construction. or suggested by them. 
To properly present these it has been necessary to 
encroach on our usual editorial :.pace, and to crowd 
out a number of interesting matters. The dam em­
bankment is complete, except for the surfacing of 
the upper part of the s lopes. The conduits are 
complete, or will be by the end of the month and 
vear. The cleaning and trimming, the disposal of 
the construction camp and the dismantling of the 
\\Orking plant still remain (al though the last item 
is well ad,·anced). For practical purposes, there­
fore, the Germantown dam is finished. Any fu­
ture flood coming down Twin Creek valley to swell 
the rising waters of the :\liami. will find in its path 
a wall solid as the enclosing hills on each side, and 
as high, rising 110 feet above the old stream bed. 
Only through the outlet conduits, bui lt of solid con­
crete locked into the bed rock. will the waters be 
able to find their way. ;\t the lower end of the 
conduits they will emerge-robbed of their destruc­
tiYe energy in the ''hydraulic jump pool," created 
by the engineers to recei,·e and quench it-and pass 
on harmlessly down the valley. 

It is worth while to pau~e at this so significant 
stage of the flood pre\·ention project, and consider 
what it means. After all the doubts and fears, after 
the months and years of study and preparation and 
after nearly three years more devoted to the actua l 
work of construction, that which was only dream 

and desire has become a fact. The first of the 
Consen·ancy dams stands completed. And it has 
not on ly become a fact, but it has become a tried 
fact. It has been through a fLood-a ,·ery consider­
able flood-that of ,\pril of the present year-and 
it stood the test. The embankment, the conduits 
and the conduit outlet works, all performed their 
function. They performed it according to design. 
No weakness developed. Nothing had to be re­
vised. The work of construction went on to com­
pletion-successful completion. The work of the 
hydraulic fill especially, it is to be noted, which was 
the object of doubt and criticism on the part of 
-.omc. was carried on without developing a sign of 
failure or weakness. 'J here has been neither undue 
settlement, nor slippage, nor breakage. in the dam 
embankment as it rose to completion, nor any sign 
of these such as might cause worry or fear. The 
Cennantown dam stands completed, and in such 
manner that it '\viii continue to stand, for centuries, 
for al l time that men may need it, between the 
people of the l\Iiami Valley below, and the th rcaten­
ings of flood. 

It is worth while, we repeat, to pause and con­
sider these things. They arc just cause, we think, 
for especial satisfaction, to the originators of the 
project, to its directors, to the engineers who de­
~igned and supen·ised the work, to the workers who 
carried it out, to the people of the Miami \ 'alley­
to the people of 1Iiddletown and 1 Tamil ton especi­
ally, who can all feel in what has been done not only 
satisfaction for the past performance. but an augur)r 
for the future. when the cnti•·e project shall stand, 
as Germantown now stands, in full completion. 
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Finishing the Germantown Conduits 
The North Conduit, the Fil"st to be Completed on the Conservancy PJ"oject, 

Finished Novembel" 27, 1920. 

It ha,.; hc:t·n hnctoforc noted that the conduits 
\\ hich earn tlw -.treams undtr the Conser\'ancv 
dam' an· 'o clc,,ig-tH·d as to f,rl\'C them during th.e 
period of cons t run ion a capacity much grea tt·r than 
normal. Tht· ohjl·rt of this is to preclude the danger 
of a llood m ertopping the partly completed t•m­
hankmt·nt. To insure this. the conduits an· gi\'en 
tcmporaril.' an l'XCl"'Si\'C.~ depth. permitting a stream 
llo\\ about clouhlc the final figure. 

The ( ;crmantown dam embankment. as noted 
<'1:-cwlwre, ha\ ing- now hl'en completed to its full 
elt·vation. this special temporary feature is no 
Iunger nert;;sary. The north conduit has a lready 
he<·n giH·n its linal form. and work is now in prog­
ress un tiH' othtr. Fig. 230 sho\\·s the north conduit 
just <·ompleted ;~ncl undergoing inspection by the 
ofliciab of til<' I )istrict a few moments before tlw 
water ofT'' in Cn·tk was linalh· turned into it. 

Tlw work of thi;; final stage. of the conduit con­
struction bring.; \ i\·idly into \' iew the rca-.on fur 
prt•\iding t\\o (or mort·\ conduits at each oi the 
l'otl'-l'rYann dams. The \·alley being entirCI) 
hlockl•<l In tlw dam embankment. one conduit must 
carry the 'ncl·k \\at~ ''bile the other is being gin·n 

it:-; final form: tlw -.tream mu:'t then he turned into 
t ht· com pktt·d nlllclu it and the process repeated on 
tlw second one. the: mouths oi each opening in turn 
hetng hlm·ked al!ain:-t the crt:t•k water. to keep the 
conduit dn '' hile the \\!1rk is ht:ing done upon it. 

Provision had hel'n madl' for these coffer dams in 
building tht· entrance channel walls, Yertical gruun·-. 
h:l\·ing- hl·t•n cast in the concrete of the two side 
walls and the center partition wall. oppositt· each 
other. to n•l'l'i\·e tht ends oi timbers to he laid hori­
zonta ll y acms,; tht· t•ntrance. Four such timber,; 
were U"l'cl, 8" by (()". spaced closer together toward 
the hottont IH·cau~l' the water pressure, whose total 
foret· thest timbers must re;.;ist. is greatest there. 
\ ·t·rtical planks wen: then set up against these tim 
hers. ancl the planb facc' d with \'ertical matched 
flooring- to dose t ile cracks. a few subsequent leak,; 
IH'ing- calked '' ith oakum. and the flooring- being 
chi;.;el e<lg-l'd and dri,·en till it "broomed" ag-ainst 
tlw conduit bottom to :'hut ofi anv leaks th ere. .\t 
tht exit tnd of the conduit bags o.f mixt·d earth and 
gr:!n·l \\t're laid about 3 1 .? feet deep along the top 
of the ''all or .. ,, l·ir" at tlw lower end oi the pool 
ch;~mht·r. making tlw wall a(,o into a •·cofier dam." 

, __ ' 

FIG. 230-CONSERVANCY OFFICIALS INSPECTING TH E COMPLETED OUTLET CONDUIT AT 
GERMANTOWN, NOV E MB ER 29, 1920. 

This is the first conduit to be completed on the Con·>ervancy proiect. The officers are as follows, beginning a t the 
left: Arthur E. Morgan, Chief Engineel"; Ezl"a M. Kuhns. Secretary, Board of Dil"ectoJ"s; E. A. Deeds, Pl"esident, Board 
of Directors; Arthur H . Pauls, Division En gin eel", Germantown Dam; Albert Armstrong, Superintendent, German­
town Dam; Chas. H. Paul, Assistant Chief Engineer ; Oren Britt Bro wn, Attorney for the District; Henry M. Allen, 
Board of Directors; Gordon S. Rentschlel", Board of Dire.;tors; C. H Locher, Constl"uction Manager. For description 
of conduit, see pager. 68 and 69. 
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The conduits w ere c:- r ­
iginally built with a 
height to give them 
ample capacity to carry 
flood wa ter during the 
work of constructio n, 
and th us p r e v e n t 
flood overtopping the un­
finished dam emba n k­
ment during the work 
of construction. After 
the emba nkment was 
: omrleted, t h e lower 
part of the condui: wa:; 
filled with sand a nd 
gr:IVel, over which was 
laid a floor of concrete 
averaging about three 
feet thick . fhe narrow 
gage railway track in the 
picture carries a little 
car and gasoline loco­
motive which brinl! the 
concrete from the rr.ixer 
at the other e nd of the 
conduit. 

~~ ~: FIG. 231-FINISHJ NG THE CONDUIT FLOOR, GE RMANTOWN DAM, NOVEMBER 24, 1920 

This made tht• couduit into a great tank or cis­
tern , abou t 700 feet long and ten feet wide, wi th 
about t welve feet of walt'r in it. It held in fact 
about 700.000 gallons, and was pu mped dry by a 
six-inch '·centrift•gal pump," harnes:-ed to an ekc­
tric motor, in about 12 hour~. (.\ little less than a 
thousand galion s a min u tc.) 

The lo wer half of the condu it was now ready to be 
filled in. The material used for most of this was 
sand and gravel, the lower part of the fi ll being of 
these materia ls, topped with the fi nal floor of the 
conduit, which is o f concre te. T he condui t floor 
has no \'Cry great pressure to withs tand except at 
the entrance J lcnce it need not he thick. and the 
sand and g ravel deposited below it a rc amply solid 
to suppor t whate,·er slight pressure the floor s lab 
t ransmits to th em. The floor s lab, in fact , is arched 
below, a lthough flat above, and is rea lly supported 
by the massi\'<' side walls of the condu it. Its shape 
is sho'' n in Fig. 232. which i:; a section of the Engle­
"·ood cono uits la lmost a replica of those at Cer­
man town). T he Aoor s lab occupi es th e space be­
tween the two dotted lines crossing the left condui t: 
th< sand and gravel occupy the space below: the 
space abo,·e sho\\ s the tina I conduit opening . 

• \ t t he ent rance, however, pro,·is ion for the he a ,-y 
possible prcs<;ures when th e water bac ks up behind 
the dam undc·r flood is 'cry important. and to meet 
them a solid concrete ''bulkhead" was built ten feet 
thick, filling the entire -.pace between the permanent 
floo r and the solid bedrock beneath, notching in to 
the latter and in to the wal ls on each side. T he main 
function of this bulkhead is to act a-. a "plug" for 
the tunnel occupied by the sand ami gravel. pro­
tecting it from the puw(•rful thru!>t of the flood 
watl' r, whic h if it ~ot in would be like ly to break up 
th rouj!,h the condui t floo r. T he condui t is indeed 
full of water, \\ hich might he expected to balance 
this thrust. hut in fact conduit water at such times 
is rushing toward th<: outlet at high ,·elocity, up to 
over 50 fee t a second at maxim um flood , a nd the 
po" erful or rssurc at the l'ntrance has been lost in 

gi,·ing it this high speed. (Just a-. the force in a 
ha lfbac k's foot ,-anishes in the dri ve of the foot­
ball to ward the goal. ) 

In the open roo ied chamber j us t in front of the 
condu it entrance, this plug or bu lkhead is again re­
placed by gra\·el and sand, to which water is admit­
ted h)' holes pu rposely cast in the concrete floor. 
thus equalizing the pressure above and belo w the 
latter , by the well known law that in water the 
pressu re in ev<.'ry direct ion is the same. 

.\ sim ila r but much shor t<.' r bu lkhead (5 feet long). 
was put in under the conduit ex it , more as a rein­
fo rcement to the o pening than fo act as a plug , s ince 
th e heavy pressures no Led do not appear here. 

ENCI.EWOOO "l)Af'/1 

OUTI..l:T CONDUITS 

FIG. 232-CROSS SECTION OF CONDUITS 
Shows the temporary section, giving approximately 

double height and double carrying capacity. They are 
brought to the final shape by filling the lower half, below 
the curved dotted line, with sand and gravel. This ma­
terial is then floored over with concrete to the horizonta l 
dotted line. This floor is 4 feet thick at the sides and 2 
feet thick at the center. s~e page 69. 
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The gravel was wash­
ed and screened at the 
time the conduits were 
built in their temporary 
form, and stored in these 
stock pilf's until needed 
in order to permit the 
gravel plant to be taken 
to Dayton for work 
there. The ;;mall d rag­
line excavator travel:; 
along tbe bank from pile 
to pile, loading the sev­
eral sizes as ~hey are 
needed. T h e narrow 
gage car:> and little gas­
oline lvc;omotive take 
the materials to the ec.n­
cretc; mixer at the mouth 
of the conduit, where 
they are dumped into 

F IG. 233-LOADING CARS WITH CONCRETE "AGGREGATE," NOVE MBER 24, 1920. 

hopper bins from which they are "chuted" into the concrete mixer through measuring boxes to secure the correct pro­
portions. 

The sand and gravel filling, which followt•d the 
building of the plugs, "as transported and placed 
in a manner similar to the tilling up of the "ditch" 
on the dam shown i~ Fig. 228, the dredge pipe line 
being carried down the center of the conduit, and 
the material being pump('d through it as in ordi­
nary hydraulic fill. 

The last step. the placing of the concrete floor, is 
..,hown in its main featur<.>:; in Fig. 230, heretofore n·­
ferred to, and in Fig. 2.H. which sho" s the con­
duit exit finished, "ith the track which carried 
the little gasoline locomoti,·e and rocking hopper 
car by which the concrete was tratbportt•d and 
dumped. The rails for the track were laid on 
blocks on the deposited gravel till. This tilling was 

given an arch :;hape on ib upper surface, and the 
mixed concrete depo:;ited on this surface and le\'­
eled on top to corn•:;pond with the shape shown in 
Fig. 232. The depth of the concrete was two feet 
at the center of its width, and four feet at its edge!'>; 
the lop foot being a "rid1 mix,"' simi lar to that used 
in the co11duit arches. The gravel for the concrete 
was washed and s creened into sizes at the time the 
main work on the conduits was done (to permit the 
graYcl washer to he di ... mantled for other work in 
Dayton ) , and the materials stored in stock pilt·s un­
til wanted. Fig-. 2.33 shows a small draglinc exca­
vator loading the granl from these pile.., into :;mall 
cars drawn h) another ga.;oline locomoti\'e to the 
bins, whence it was chult'cl through measuring boxes 
to the mixer below as \\anted. 

Topping Out the Germantown Dam Embankment 
A Mixture of All Borrow P it Materials, Deposited Together in a Narrow Center 

Pool by the Hydraulic Method, Builds the Upper Layers . 

• \ hydraulic fill dam consists essentially of a 
central impen·ioth core "sandwiched in" between 
two sand and gra\ cl t•tnhankments which prO\ ide 
drainage for the core during construction and gi\'e 
the dam stability. The core is deposited as cia; 
mud on the bottom of the core pool which is carried 
at the summit of the growing dam embankment. 
along its center lint·. The sand and gra,•e l are de­
po~it ed on the ~loping- beaches of the pool by the 
"a ter a3 it flows down these slopes • rum tlw d reclg e 
pipe.., which hring the mixed t"arth and water from 
th<· pumps. Between the true core and the enclosing 
sand and gra\ el embankments there i.., a ''tran~i­
tion zone" of mingled :;and. gravel and mud, of \'ari­
ahle thickness according to circumstances. 

.\11 of these features haH• been described in earlier 
issttts of the Bul letin (sec especially pag-e 105 of 
the Bulletin for February, 1920), and are shown in 
the cross section of the ( ;ermantown dam exhibited 
in Fig. 235 of the present issue. In this figure P 
represents the pool, BB the beaches, LL the levt·es, 

and T> D the dredge pipes bringing the water and 
..,u..,pended solid .... at tht• stage when the dam had 
been built up to ahout elnation 815, 15 feet below 
the dam crest. The transition zone is markt•d a..; 
such. 

The actual appt·amnce of the dam at about this 
stage is shown in Fig. 234, taken from the south end 
of the dam. looking northward along its center line, 
October 1.3. 1920. '1 his is a late stage in the dant 
building ( 15 feet from the top in a total height of 
about 106 feet ) . Tlw pool hy thi!' time is so narrow. 
thereiore (about liftct·n feet in width ) that the 
transition zone una \"otdahh· encroache~ on the true 
core zone, as i.., ,., idt•nt from the mixed clay and 
grave l in the nearest part of the pool. But the pool 
!'>urface at this stagt· hcing about at the le\·el of the 
assumed maximum fl c>ml in T'vin Creek \ ' alleY, 
(spillway level) tlw t•nrroarhmcnt is not harmftil, 
the mixture of coarser materials with the clay pro­
ducing a "mud concrc•te" which is practically im­
pen·ious under tlw low head of water which it will 
ever be called upon to n •si..;t. 
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This was begun at an 
elevation about 15 feet 
below the dam summit. 
The dragline excavator 
seen scooped the materi­
als out of the bottom of 
the core pool and used 
them to build up the 
side levees, giving the 
section shown by the 
line AAA in Fig. 235. 
The main object of this 
deep digging out was to 
break up possible sand 
and gravel strata which 
might build orlt from the 
two beaches of the pool 
and permit leakage. 

FIG. 234-FIRST STAGE O F TOPPING OUT THE GERMANTOWN DAM. OCTOBER 13, 1920. 

In fact, in the upper layers of tlw dam embank­
ment. at the eleYation sho\\11 in the pictun· and 
above, the depo::.ition of a true core is abandoned 
as unnecessary, and "mud concrete" is s ubstituted. 
This has the ad\'antage of providing- also an im­
mediate solid foundation for the roadwa,· whkh is 
to be carru:d along the summit of the dartl. connect­
ing the roads on the north and south s ides of Twin 
Creek \ 'aile\'. This is the more desirable, inasmuch 
as the upper layers of mud, many fe<.'l in thidwess, 
as deposited in tht• bottom of the cure pool, are 
quite soft, and remain so for a considerable pt•riod. 

The first stage, preparatory to the changtd pro­
cedure. w'l-. to exca ,·ate the bottom of the con· pool 
to a consid<.'rable depth along the t•ntire length of 
the dam. The smal l draglin e exca,·ator seen in Fig. 
23-J. is engaged in this operation. the materials "fished 
out" of th<' pool bottom being used to build up the 
two le,·ees topping- the side slopes of he dam. The 
Jc,·ecs at Ccrmantown were thus carried approxi­
matelY to ele,·ati<''l ~25. about 5 feet from tht final 
dnm summit, the pool bottom being lowt·n·d to 
about the depth indicated h} the litH.' \ .\.\ in Fig. 
2.35. The object hen• was not so much to deposit the 
impen·iouR mud c0ncrete in the levees. as to mix the 
m~terials 111 ~he pool bottom. and break up any pos­
sible strat'l of pen·ious sand and gra' l'l which mig-ht 
extend across the core. dm.· to its narrowness at this 
ele,·ation, and th us permit possible leakage through 
the dam. 

Deposition of the mud concrete in the pool \\·as 
thtn started. the material-. la·ing- the same as those 
ttS1 d to build the lower layt•r:-; of tht· dam . and being 
pumped throug h a d redg-e pipe line in a :-;imi lar 
m;llltWr . hut "ith the US(' of one pipe lin<.' on ly. 
This pipe was carried nearly down tht center line of 
the dam. •li-.charg-ing- into one end of the pool. lllling 
it up with the mud concrete to about tht k"el of 
the line l' K. Tlw position o f the dr(•dg-c pipe dming­
t hi..; p rocess is indicated by the -;mall circle 1>'. 

The small drag-line exca\alor followed tlw work­
ing dredg-e pipe :tlnng the dam embankmen t. digging 
out the central portion of the just dep<,sited material, 
and casting- it up 011 tllf' two levees as hdot'l'. ear­
ning tht•m thus to an (•]e,·ation about two feet 
abo\·e tht· ultimat(' dam :-;ummit. It dug in fact. a 
ditch. s how n in Fig. 236, of which the two kvecs 
formed thl' upper sides, tht· object of this ditch be­
ing to rl'lain tht· pool on the narro\\ -.ummit of the 
dam for tiH' deposition by the-hydraulic procl'SS of 
the final hatch of mud concrete n(•cessa ry to top 
out the dam. 

This linal operation is :-;ho\\ n in Fig-. 228. tlw direc­
tion of view being- the sa111e as in Fig. 236. The 
working- dredge pipe is se<'n just to tht left of a nd 
btlo\\' tiH' small draglim•. discharging into the 
"ditch" just m<·•~tioncd . filling it up with tlw mixed 
sand, clay and gr;l\'el. The dragline txca,·ator fol­
lows just IH'hind it, scoopin g o u t with its bucket 
:-ouch mntl'fial as i..; necessary. and drpositing it in 

ACC.Na 4019 

LL are the levees; BB 
the beaches; P the poC'I 
at the stage when the 
embankment reached an 
elevation 15 feet below 
the top. The pool bot­
tom was then scooped 
out and built into the 
levees, giving the section 
AAA. Hydraulic fill was 
then deposited to the line 
KK. A repitition of 
these operations brought 
the dam to its final ele­
vation. 

F IG. 235-SECTION THROUGH UPPER PART OF GERMANTOWN DAM EMBANKMENT 
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Following the first 
stage shown in Fig. 234, 
the pool was nearly 
filled up with the earth 
materials brouJ{ht by the 
dredge pipe. It was 
then dug out down the 
center line again, by the 
dragline excavator, cre­
atin~; the deep trench 
seen in the picture, the 
excavated materials be­
ing used to build up the 
sides of the trench still 
higher. This trench is 
then filled up as after thf! 
first stage, the dragline 
e x c a v a t o r following 
along just behind the 
discharge of the dredge 
pipe, and bringing the 
new surface to proper 
level by picking up with 
its bucket material from 
the pool, and depositing 
it where needed. 

FIG. 23fi-.RESULT OF THIRD STAGE OF TOPPING OUT GERMANTOWN DAM. NOVEMBER 3, 1920 

front of and bthind the madline, whercn:r needed 
to bring the dam <·ml~nkment to the proper lc\ el. 

The result is ~hown in Fig. 237, which is taken 
from a position just behind the dragline, and looking 
in tht• same direction as in Fig. 228. The lops of the 
two le\Ces built by the dragline in its preceding op­
eration are seen at the sides projecting abo,·c the 
general !eYe!. thc~c portions being thus buill a little 
high to provide 1naterial for the final hand finishing 
of the dam crest and upper slopes to the proper sec­
tion. as indicated by the top full line of the drawing 
in Fig. 235. The dotted line in this figure indicates 
the top of the material deposited by the dredge pipe, 
the position of the latter being indicated by the 
small circle D". 

The surface shown in Fig. 237, it will be clt•ar, is 

tlH: unfinished "uhgr<1de of the highway to he built 
along the cre ... t of the dam, referred to above. It 
may perhaps give reassurance to sOmt' who have 
had certain misgivings as regards the application 
of the method of hvdraulic fill to the construction 
of the Consen·ancy dams, to ohsen•e in Fig. 228 the 
40 ton drag-line exca,·ator (a Xo. 36 ~!arion ma­
chine) traveling along the surface of the dam sum­
mit and of the proposed highway, dirt·ctly above 
the hydrauh.: fill core material which occupiPs the 
embankment interior below. Under this heavy 
ma<;s the matt•rial showed 110 signs whatever of 
'' t•akness or sl'ltlement. Le\·els taken on the finish­
ing stakes on tht• dam summit two week~ after the 
completion of the embankment showN! abo no 
Ha•asurable sC'ttlcment during this period. 

This shows the result 
of the operation seen in 
the front cover picture, 
Fig. 228. The dredge 
pipe which brings the 
materials to the dam 
summit from the pump 
and hogbox in the valley 
below, is seen on the dam 
center line. The view i:; 
in the same riirection as 
in Fig. 228, but behind 
the dragline e'Ccavator 
there seen. The ridges 
of sand and gravel .at 
the edges are exC'ess ma· 
terial to be used in the 
final bringing of the dar.t 
crest to exact grade. 
The dam crest, 25 feet 
wide, 'A<ill be used as • 
highway connecting the: 
roads on the north and 
south sides of the valley. 

FIG. 237-GERMANTOWN DAM SUMMIT AFTER LAST DEPOSIT OF MATERIALS. NOV. 3, 1920 



THE MIAMI CONSERVANCY BULLETIN 7.3 

October Progress on the Work 
GERMANTOWN 

The la~t r,f the hnlraulic embankment was placed Xo­
\'emht•r h. 19.20. During the month of October and fir:.t 
six da,•s of XO\·emher 44,7.:4 cubic yards of hydraulic em­
banknicnt were pumped in place. completing the hydraulic 
embankment of the dam wi th a total of 7!).),!)07 cubic yard~ 
of material placed. 

This month also marks the c0mpletion of the spillway 
hridgt'. A II false work is remoyccl and all trimming and 
fini.,hing uf rough concrete compkted. . 

The north conduit has been clo.,cd and the creek flow ~~ 
now hcing carried bv the south conduit. Gra,·el has been 
pumped into the north conduit. The plugs at the inlet 
and outlet ends of the conduit arc concrete; also the floor 
in the inlet e1~trancc and in ~cction I. 3, 5, 6, 7. 8, 9, 10, II. 
13. IS and 17 oi the concluit. 

~lr. Conii'Y is gra\'i.·ii11g Road Xo. I bLlween the State 
Road and the •lam. this portion being under contract; also 
that portion of Hoad :-.' o. I bet ween the dam and the spill­
way. thi5 sl'ction being rlone hy day rate. 

Dismantling of equipment is IIIHI!:r way. So far the 
dredge p ipe line on the dam, the IS-inch booster dredge 
pump, the 8-inch primary monitor pnmp, the 8-inch booster 
monitor pump and all pipe line in the sluice borrow pit 
ha \'e been removed. 

A. L. Pauls, Division Engineer. 
November 23, 1920. 

ENGLEWOOD 
The hvdraulic fill for Octoht•r .,h')w:. a decrease in the 

monthly ratt' of prngress, duc til the fact that pumping 
operations were suspendt·d for a week incidental to in­
cluding in the fill that portion of the dam which had been 
run the preceding ~·~ar. From 1\1 a)' 6 to October 11 pump­
ing operations were conlined c:xclusively to building that 
I>Ortion of t he dam occupying the old river bed. Early in 
October, however , the ri ver closure had reached the ele­
vation of the section formerly placed and steps were taken 
to run the iwo sections as a unit. During the month, ..-nd­
ing October 25. 108.000 cubic yards of hydraulic fi ll were 
plact•<l. During this time also 1,200 cubic) ards of rolled fill 
\\ere estimated. Thr total t•mhankment on estimate date 
was 2,041.000 cubic varrb, or 57 per cent of the finished 
dam. 

The large electric dragline. formerly working on Cross 
Dam i\o. 2, mo,·ed into pos1tion and began exca,•ating for 
the temporary spillway, digging cut-off trench as it prog­
ressed. 

\\'ork was continu<'d on the crib for protecting the spur 
levee at the outlet of th<' tcmpMary spi llway. 

H . S. R. McCurdy, Division Engineer. 
November 15, 1920. 

L OCKINGTON 
During the last six weeks an a\·erage of 11.083 cubic 

yar<h of earth ha,·e heen pumped into the dam embank­
nu•nt The rate, howe,·er, i., dropping, clue to the approach 
of the free7ing weather. Then• are about 200,000 cubic 
yards still re(luired to complete this part of the work. 

HeiTner & Son, the contractors making the fill on Road 
9, ha,·t• suspended work till the ground freezes, due to the 
muddv condition ot the material being moved. Some 
progress is being made on Hoad II. 

The telephone linc of the Tidewater Pipe Co. is being 
rebuilt a long the relocation, taking it out of the Locking­
ton retarding basin. 

Barton M . Jones, Division Engineer. 
November 25, 1920. 

TAYLORSVILLE 

Tht" work on the inll't channt•l has been slowed down 
con..,iderahly during tht' last month. clue to the fact that 
as the channel has neared completion the dumping spact• 
for the dragline has become \'cry limited, so much so that 
for the last two weeks the night -.hift has been taken off. 
About December 1. the giants will he mo,·ed back to the 
ho•row pit in the hill. and tht• dragline will cast the little 
that n·mains in the inlet channel over into the toe of the 
dam to the west. 

Tlw concrete pavtng on the upstream toe of the dam 
ncar the inlet channel has been linislu•d and the B ucyrus 
dragline has been moved down to excavate for the pa,·ing 
on the lower toe of the dam adjoining the west edge of 

the outlet channel. A pan of thi.., pa,·ing is now being 
placed and all of that par, below ordinary water level will 
he linisht'd 111 a few days, so that the river can be turned 
into th(' concrete works from the inlet channel a~ soon 
as the Lidgerwood dragline fini:.hes its work at this point. 

Mr. Crampton has linishcd all tht• grading on Road 12 
t•xcept a few of the ditches a nd cu lverts. 

0 . N. Floyd, Division Engineer. 
N ovember 25, 1920. 

HUFFMAN 

The UJ>~tream slope of thc dam ha.., been built up to 
tlt•,•ation 806, in that part of the dam across the di,·t'rston 
channel. The gap acro~s the old Eric Railroad and the 
old ,. allt.>y Pike has also ht•en built up to this same elev~­
tion. The UI>Stream slope of the main pan of the dam .... 
at elc,•ation 810. 

47,00() cubic yards oi material were placed in the dam 
during the month of October. The day shift was engaged 
in railro:1d work until the 18th. illo more material can be 
placed in the main part of the dam until the closure of the 
gap at the old Eric Railroad has been e ntirely completed. 
whic h will allow the rais ing of the water in the center 
pool. For this reason the s luicing plant on the hill at the 
north end of the dam has hetn idle during the past month. 

That part of the over;,ize rock rcjt.>cted by the revoh·ing 
scrl'en at the pumping plant, 'maller than 15 inches in 
diameter. i, being placed ,.., (la\ ing on the upstream slopc 
of the dam. :\bout 400 lineal ft•et of the dam have been 
cO\·cred with this rock lll> to tht• tir;,t berm. The boulder ... 
O\'Cr IS inches are being placed a' rip-rap on the north 
slope of the entrance channel to the outlet works. 

C. C. Chambers, Division Engineer. 
November 20, 1920. 

DAYTON 

Channe l excavatio n has hct•n continued durin;{ the past 
111onth by dragline D-15, placing the maU<ial into le,·t•(• 
.wd ~poil bank fill a long the right bank abov·· s,ewan 
Street. This machine will make the excavation for a ne'' 
16-inch water main to be laid across the river above Stew­
art Street bridge beion' crossing to the south side of 
'-;tewart Street. D-16 1s working upstream between Third 
and Ftfth Streets. D-8 has continued to unload material 
from :.cows at the gra,·el plant. 1)})9 performed the neces­
sary t·xcavation for lowering the 10-inch cast iron sewer 
pipe crossing under the ri,·er between Floral Avenue and 
\\'ilkin son Street and is now cleaning up the levee and 
channel s lopes a long the right bank below !\fain Street. 

f<'avorable progress i ~ being made on river wall work. 
Stillwater Drive wall is 89 pe r cent complete, 3,320 cubic 
yards of concrete having been placed. Beach Avenue 
wall is .21i per cent comple te, 860 cubic yards having bet•n 
placed. In the First Street wall 315 cubic yards, or 18 
per cent of the total have l'een placed. 

Rt•vetment on the right hank, upstream from Dayton 
\'iew bridge. has bet'n completed. !'rice Brothers arc con­
structing re,·etmt'nt on tht• left hank at Herman :\venue 
and dri,·ing steel sheet piling to fini!>hed grade across the 
channel below the bridge. 

\n agreement has been made '' ith J. C. 1£cCann for 
doing the exca,•ation and t•mhankment work on 1\lad 
Ri,·er. 

To date 53,900 cubic yards of sand and gravel ha\'C been 
issued from the gravel plant. 

Previous to November I. 776,.l00 cubic yards of chan nel 
excavation ( I tem 9\, had heen removed and 128,500 cubic 
yards of levee embankment placed. The total yardage 
handkd in accomplishing that work amounted to 1.755,600 
cuhic vards. 

These figures do not include 105,000 cubic yards of ex­
ct•ss exca,·ation for the launching basin and scowing 
canals. 

C. A. Bock, Division Engineer. 
November 23, 1900. 

HAMILTON 

Dragline D -1 6-1 8 has started :.outh on the west side of 
the river below i\lain Street, fi nishing up the levee and 
chan nl.'! s lopes. 

The to ta l amoun t of chan nel excavation, item 9, to i'Jo­
Vl'mlwr 1st, was 791..100 cubic yards. 
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At the Black Street hridge concreting of pier ~o. 1 ha~ 
been completed up to the beginning of the arch reinforce­
ment. The Bucyrus steam dragline D-16-17 has com­
pleted the coffer dam fo r piers 5 and 6 and has driven the 
piling for th e footing of pier ~o . .;, 

A line of stee l shcrt pi ling has been driven bv !'rice 
Brothers ac~oss the rivt• r ncar the no rth end of tl1e chan­
!le l improvement. Price Brothers have also fi nis hed driv­
mg the trest le onr O ld River at North T hird Stret• t. 

<\II work on the pipe lines across Old River has bt•en 
completed and the ~!arion steam shovel dismantled for 
!.hipmcnt. The For(l power plant has been placed in opcr­
;.uon. 

l'rice Brothers' concn·te block t>lant was closed for the 
winter on ~ovembtr U. The total number of hlock~ 
manufactured tu date at llan11lton is 14i.OOO. About 90,0\10 
mort: are to be ca~t next yt•ar. 

C. H . Eiffer-t, Division Engineer. 
November 23, 1920. 

UPPER RIVER W ORK 

Troy-Sircc the last rtpnrl, the dragline working on the 
.l clfrcy ~ontriiCt has complt•tcd its first trip htt wt•t•n 
).larket Street and the B. & 0. R. R., has cxcavatl'tl for 
tlw deep channel under tht• 13. & 0. R. R. bridge, and is 
now h~uer than half way on its second trip bel\,een the 
t\\O bn~ges. This st•coud trip will complete tht• channd 
exca,·auon to be made by the dragline in this sect ion of tht• 
work. In doing this \\Ork about 18,000 cubic yards of 
Item 9 has been handkd. 

The C. & C H aulage Companv di,·ided its forct·s on 
October 24. ~ringing one ~lul\'l'l iillo the gra\'t:l ca.,t ovcr 
by the drag! me bt·Io,, :-.1 arkel St reet. Due to the had 
wcather cor.ditio ns, thi• part oi their work has progn•sst•d 
much better than aho,•e .l.l arket Street. The mat t•ria l ex­
cavate~! below :O.Iarkel S treet has al l been placed along the 
we.,t s!dc of :-Jorth ~ l arkt•t Street, form ing the IH'W houst 
lots. fhe total varclagl' of the Jl a ulage Company to date 
amount~ to S!i.()(){) cubic yards. 

rhe .Finke Enginet•rinl{ <. ompany has placed 4 .mo cubic 
yards ~~ the ,.)u~h lent• during the Ia,t month. and ahout 
t!OO cub1c yard!' 111 :he v1uth approach oi Xorth Harn,0 n 
!'t reet. to :\I organ. Ouch cro,~ing. The le,·ec on the north 
... ulc ot ~[organ Ouch ha., ht'l'n completed and -,cecil-d. This 
lt><~"_CS only 7:>0 .feet oi tht• ~outh Ie,ee to build. he ... itk' the 
r;u;,.111g of Harnson. \ tlantlc and Elm Streets. Tht• total 
yardage of the Finke lompan) to date is 14,500 cubic 
yards. 

Tht• Korth Harrison Str<'l'l hriclge. O\ er Morgan Ditch. 
has ht•en raisctl to met·t th e g rade of the street raising, 

The excavation cuts 
t h rough the "saddle," 
sh'Jwn in Ft~. 241, lind 
may be seen JUSt btyord 
and to the left of the 
small steam shovel· the 
view here being abcut at 
right angles to that m 
Fig. 241. The stean. 
s hovel did the heaviest o£ 
the digging, the dirt be­
ing hauled away in dump 
wagons, and "wasted." 
The small buildings are 
the cement house and 
the hoist engine house, 
seen also at the left in 
Fig. 242, the view in 
which is fr-om the Slime 
direction as here, but 
closer up. See a lso Fig. 
244. The total excava­
tion for the spillway was 
18,300 cubic yards. 

;.nd the additions to the abutments have been made This 
work was done bv Di-.trict force~. 

Piqua-The first indicatinns of construction work at 
Piqua appeared 111 the form of parts of a derrick. This 
derrick will be set up ntar the freight depot of the Ohio 
\\'estern R. R. at tlw northwest end of town and will be 
used to unload the draglin e at the same place. The place 
o f unlo ading i!' within one hn nrlred feet o f the beginning 
o f the new levee. which t·xt"ncls along the town side o f 
the .Miami River, filling up the M. & E. Canal to a point 
below the )Jorth ~lain Street bridge. The dragline is ex­
pected to arrive in l'iqua about the fi rst of the new year. 

A. F. Griffin, Assistant Engineer. 
November 20, 1920. 

TROY 

The report for Tn.v wlll he found with that for the 
upper river work, nnrkr \\ hich head a ll ret>Orts of work 
:.t Troy will he rca fter be plactd. 

LOWER RIVER WORK 

Miamisburg-Sinct• our last report Cole Brothers have 
constructed 900 linear fcl't of levee-about 17,000 cubic 
yards-extending suullwrly a long the east bank of the 
ri,·er. commencing at the C. & D. Traction line a short 
cli,tance south of thr north corporation line. 

Thomas Daniel & '>on have t" o or three day~· work 
for their team outfit to complete the fill for tho.: :\lain 
Stree• cJe,·ation. This f,ll "ill be crowned and u-,ed a~ a 
gravel road O\'Cr "inttr, in order to give it a chance to 
settle before tlw pa,·tmt•nt is re-laid. Howcn·r. a., the 
matcr;:\1 in th<· fill i.., tH·arly all gravel and is bcin~ con­
~tructed with a t"a•H and wagon outfit, not very much 
~rtt l ement is an ticipalt•d, and for the same reason not 
much difficulty is looked for in carrying the heavy tratlic 
w hich p:.tsses over this road. Guard rail material is on the 
ground and will he cr l'Ctt•d as soon as the fill is complett•<l. 

Frllnklin- ] cffrcy, Boo rill' Ill & Company ha,•e cmnpk•tt•d 
the dragline work on thl• wt·st levee and now ha n· a force 
of men dressing 1hl' top and slopes. 

\\'ork on tl1c Chau1auqua lnee is progressing satisfac­
torilv. considerinl? the wet weather. Four or fivt davl>' 
work should complcll· l ht fill · 

Middletown -Re\'etmt•nt cqnstruction was withm four 
or fi,·e day'>' work of completion 011 ~0\·embcr 14 and con­
... equently nr scriou• damagc re;.ulted from the high \\:Iter 
,, hich occurred 011 that <late. \\'hen this work is done 
the Ie,·ec south ol Third Street \\ill be complete, "ith the 
cxcepdon of a Iilli •· dn·ssing and seeding. 

F. G. Blackwell, Assistant Engineer. 
November 27, 1920. 

FIG. 238-EXCAVATJN G FOR THE GERMANTOW N SPILLW AY, AUGUST 20, 1920 
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RAILWAY RELOCATION 
Big Four & Erie-Tht'~C railroads arc practical!} com­

plo:tcd \\ ith tht: t:Xct•ption of the station buildings, Eric 
H'am track:; ant! lllhcellatH:ou~ items. ~1 r. ~1. K. Frank 
is di~mantling the Eric old lint• and has ahout 30 per cent 
of material taken up. 

Baltimore & Ohio Railroad ).lr. T. C. ~lcCann ha" al­
most completed hi:. contract ior thc' grallmg on the :'\ar­
ru\\ .... .\11 other work has hnn compll'tt·d 

Ohio Electric Railroad Th" railroad from HulTman to 
Fairlit•ld is almo~: complcte for operation, there n•maining 
to bt• done the ballas ting of the passing tracks, constructing 
the conncctiom. at both end~ and the bonding of tht· rails. 

Albert Larsen, Division Engineer. 
November 20, 1920. 

RIVER AND WEATHER CONDITIONS 
The month of October w:ts comparati\ ely dry, no rain 

"hatt'\ er occurring during the fin.t thret· \\ eeks. The to-

tal pn·cipitation for the month occurn•d during the storm 
ht•ginning on the 25th and t•nding on tht• 2Hth. the amounts 
'arymg from 1.48 tncht·~ at the H ullman Dam ln 2.73 
inchts at l'lt:asant Hill. \t ll;l\•ton tht• total amounted 
to 1.61 inches or 0.79 inciH·s less- than normal, rai~ing the 
accnntulatcd ddiciency s inct January I to 3.47 inches. The 
rin·rs 11 en· C01111Htral i1l'l~ lo\\ during the en tin· month. 
no r"c' of any conscqm·ncc resulting from the storm of 
tlH• 25th to till· 28th. 

\t the D::!yton \\\~atht·r Bureau Ollin, the mt·an tt'm­
p('rature for the mnnth \\:ts I10.i dcgret·s. or 6.h •kgrecs 
gn·at('r than 11ornnl; tltt•r•· wt•rc 19 clt·ar day~ . 5 partly 
clo11d\', 7 clouclv all(! 4 con \\ hich the pn•ripitatio11 amount­
ul t<>- 0.01 ol ·1·n inrh; till' an·rage 11111d \'clocity \\a-. 8.-1 
mil('s per hour, tlw pr('\ .uling dirertion bt:ing from the 
south\\l'~t; and the •na,imum '' md \' l' loctty for li\ t· min­
lilt's, was 50 milts per hour from the south on the ~hth. 

Ivan E. Houk, District Forecaster. 
December 2, 1920. 

Building the Germantown Spillway 
Ideal Natural Spillway Site, 800 Feet North of the Dam, Permits a Very Inex­

pensive Separate Ccncrete Structure. 

The "~pill\\ a)" of a dam is in the natun.• of a 
safety Yah·c. ih iunction being to provide a broad 
and ample openi ng throttKh which, in flood seasons, 
excess waters gathering ln·hind tlw structure may 
be carried ::.afl·ly away to a point in the ndlt') be­
lo\\, before tht·) ha ,.e an opportuni l) to ri::.e to the 
clam nest. In the Consen ancv dams they are :-hurt, 
broad. open-topped channels ~f concrete, with flat 
bottoms and sloping side". notcht·d into the top of 
the dam e111hankment. or into tht• ,·alley slopt• at 
one side. with the bottom 15 to 16 ftoet bclo\\ the 
dam t"rc-.t. .\t Lockington, Taylorsville and I IutT­
man the spillwa\ is notched into the top of tlw dam, 
and in thest· ca-.t·s it is built in ont· cuncrl'le struc­
tun· '' ith till' conduits \\ hkh earn the rin·r ilow 
ht·nt·ath .. \t ( ;nmantown and Englewood tlw spill­
way i::- a .:;eparate structure. Tht· t~ pe cho:-.l'll in 
ead1 casl', wlwthn separate or combined. is that 
'' hich gi\'l'S th(' lea.;;t expc..•nsi,·e con<.truction. ( ~c..·t· 
tht: Built-tin tor \ugu::.t. 1<>19.) 

Tlw location for tlw spill\\ ay at ( ;<·rmantm\ n ''as 
pruvickd by naturt:. and approacllt':-. a lmost as nl'ar 
to thl' ideal for it!' purpust· as if the in· sheet of the 
(;Iacial Epoch. and the ~ubsl.'quent \\:tll' l's. had t•rod­
ed thl' \aile\· to order. Tlw site is -.hm\ n in rdn­
enn· to thl' (lam in Fig. 24-J.. ln~pection of this map 
'':·ill "hm\· a dr: run pron•tding from the spi lh\ ay 
Site down the \·alley slope and debouching ahm·e 
the dam sitl'. Its direction. rathl'r tttll~:-.ual. i-. diag­
onally upstream. Ju::.t across a narrow saddle at 
till' ... pillway sill'. anothtr dry run proceeds down 
the 'alley slope..· and debouches ht· low the dam. Tt 
only needed to cut a few fl'ct through the sadd le 
anci lim· the t'Ut \\ ith concrl'te. and the ... piJh, :t\ \\'as 
complt-tc. the two drY runs iurni-.hing- the inl~t and 
exit channels of a hy~pa-.s. through \\.hich. and m·er 
the spi llway summit. lhl· excess flood waters ran 
find lhl'ir way around tlw dam. T lw spillwa\' floor 
i::. fift een feet ht·lm,- the It•\ c..·l of tlw dam cn·~t. and 
as it \\iII take a flood ..J.O per cent grca tcr than that of 
191.3 to reach C..'\'t•n this floor Incl. the..• chann·:-. of 
wnter l'\'Cr actua lly passing through the spi llwav 
are <·xcredingly remote. To reach the..• cre.;;t itself. 
it may he .:;aid in pas ... ing. \\'ill re(juire a flood more 
thnn twice as grt'at as that of 1913. a contingt.•nc\· 
which is beyond all probability of occurrence. -

.\ further fortunate ci rcumstance· was that bed 
rock occurred along the saddle. jutting just ahon 

tht• propo-.ed :-;pill\\'a) floor (815 abo\C sl'a lc\el) . 
and n:quiring to be pt:l'led off to a depth of only 
two to four fed to pru,·ide an excellent natural floor 
for the strnctnrt·. without going to the expense oi 
Ia) ing- concrl'le. The latter matnial had ht•cn urig­
inall) pruvickcl for in the plans. bul ~hm\ ed 
it to be unnt•ct•o;sary. T,, o ''cut-off'' walb. sunk 
..J. feel into the rock, t·xtt•nding across tht· rhan­
nel \\'idth. with their tops flush '' ith the floor. pro­
vidt• Jc,·el ''\\'t·ir:-:" defining and limiting th<• flum of 
tlw ''atcr and guarding against an~ possihilit~ oi 
undercutting the rock floor as 1t wcatht·rs. The 
sicks of the spi llway arc cut on a s lope, and lined 
'' ith conntlt' to guard ag:tinst po-..siblc wa..,h by 
flood watl'r. thl'Sl' slope..·-. being partly in t·arlh. 
Thl· principal 11hjtct ol the ''slope n•,·etml·nt'' oi 
cunnetc i,_ to protect thl' earth approaches to the 
spi ll way hriclg<·. descriiH·<l latet. Tht•sc features arc 
..;ho\\ 11 in Fig. 239 and l:ig-. 2-t-0. 

Tot/ Tow~r- ·ty 
Sic* <iote Caner~!~ Cor::;' f 

I I 

/ft' 
5cole 

:Q, 
,~, 

50 0 50 (lOft 'l , 
I I 

0 • ' ACC. NO. 4018 

FIG. 239-PLAN OF SPILLWAY CONSTRUCTION 
LAYOUT 

Comparo::~ Ftg. 240, W'ilich shows an elevatio n of the samt' 
layout, and Fig. 244, which shows location relative to the 
dam. The sand and g ravel were wheeled from the stock 
pil!!s shown, and dumped into a Sm ith measuring hopper, 
and thence into the ~ cubic yard Smith concrete mixer. 
For the north slope revetment and cut-off wall the 
concrete was discharged directly to the form s through 
chutes, except at the west end, which was served by a smaJI 
hopper car on a light railway. The south slope and cut-off 
w all were served similarly by a hopper car , fi lled by the 
bucket of the cableway, shown in Figs. 240 and 242. 
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The concrete is djs­
tributed to the bridge 
forms by a bucket hung 
£rom a travelling carriage 
running on a trolley 
wire (the middle wire), 
anchored to the two 
towers. The hoist en­
gine raises and lowers 
the bucket and hauls the 
car riage back and forth 
as described on page 77. 
Timbers, concrete iorms, 
etc., a re similarly han­
dled. 

~--------------------------------------------------------------~A~C~C~-M0~-~~0~17 ------------------------
F I G. 240-EL EVAT ION O F SPILLWAY BRI DGE CO NCRETING LAYO UT AND CABLEWAY. 

,\ point of inten·sl to eng-ineers is the substitution 
of the two flat-lopped weirs referred to, for an 
''ogec weir" provided for originally in the plans. 
The ogl't wt·ir has a somewhat greater carrying­
capacity for water OYtr a flat-topped weir (in the 
ratio of 3.R to 3.1~). but would ha\'e required more 
cone ret<· and more rock excavation. By widening 
the spillway in the same ratio. the excavation was 
a,; it ''ere· tra,1sferred irom rock to earth. making 
the slructun· le .... s expcnsi\'t· to build. This point 
al,;o, like that rdcrred to in the preceding paragraph. 
show'> the care u...,t•d ~n Con-.en·ancy designs to pro­
' idt• the lt•a...,~ t·xpt·n...,ive c<,nstruction which "ill he 
a<il-quatc to tht• purpo...,e in Yiew. 

. \sis <·,·iclent from Figs. 240 and 24.?. the spillway 
...,tructure i-. l'ros...,ed h) a concrete bridge. which car­
ries tlw road l<'ading across the top of the dam, to 
meet the highway leading along the north .;;ide of 
Twin Crrek \'aile,·. It was desirable to lead this 
ruacl from the dam across the spillway at the len?l 
of thr clam ..;ummit. '-'O that the road ma\· be used 
t·vrn if "att•r is running- o\-cr the spillw~ty: hence 
thr building of the bridge. 

It is a ronn<.:t<> st ructure of two short "approach 
spans," and thret• 40-foot main spans, 18 feet wide 

The view is nearly 
nor th (compare pl::~n c..f 
dam anrl spillway, Fi~. 
244). T he cl ry run at the 
left leads down the valley 
slope and dhgonally up­
stream, debouching ju!<t 
above the dam conduit 
tntrance. The dry r Wl 
at the right leads down 
th«" s lope and debouches 
just below the condui t 
outlet. The saddle be­
tween needed but a fe w 
feet notched out o£ it to 
connect the two runs 
and provide a by-pass 
for the Aood water 
should it ever rise to a 
point th reatening to 
overtop the dam em­
bankment. Bed rock 
provided a natural floot· 
for this "spillway." So 
near ly ideal a spillway 
location is r::~re. 

lw: \\'l'<'ll the curbs, the supporting members of each 
:-,pan h{·ing a ctnter and two s ide beams or girders. 
earh 6 fed dt•t·p and 20 inches wide. The floor is 
carritd on the :-,ame lcv<.:l as the tops of the girders. 
making the bridge of the so-called "deck-girder" 
type. fa,·ored b(•caust it lca,·es no part of the main 
... tructurc ahon• tlw highway leve l. thus conducing to 
safety. Tlu- two central piers supporting the 
girclt•r..., arc solid. carried up from the bed rock. 
The end pit'rs con~ist each of two broad twin p<bts, 
connectt•d across at the top by a hea,-y cross beam, 
and "ith a "...,pread footing"-that is. a broaden<.'d 
rectangular ha.:;c at the bottom of each post-to se­
cure a lirtner hearing below. The railings are solid . 
anciH>n·d to the floor by reinforcing steel. The con­
cn·tt· of the g-irders. cross beams and ilour are al ... o 
stn·n~tlwnecl "ith hea\·y steel reinforcement. 
Cro,.;s joints in the structure are introduced at each 
pier. to permit temperature expansion and contrac­
tion "ithout nacking the concrete. the ends of the 
girder .... sliding slightly on smooth steel supporti ng 
plates at the piers to facilitate the end movcmr nt. 
Tlw floor,; are concrete s labs reinforced with steel. 
9 inches thick (the width of the bridge). and 18 feet 

F I G. 241-GERMANT OWN SP ILLWAY LOCATION BEFOR E GR OUND WAS BROKE N. APRIL 18, 1918. 
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F I G. 242-BUILDING THE GERMANTOWN SPI LLWAY FHIDGE, OCTORER 13, 1920 

"ide. of a leng-th to reach from pier to pier. They 
are cast in one piece with the three girders. 

The main features of th e construction of the spi ll ­
way and bridg-e may be gathen·d from the plan and 
elevation. Fig;;. 2.)9 and 240, "ith the aid of the pic­
tures. 

The exca' at ion was done by "heel scrapers. or 
~team shovel and wagons. a" ht•st tilted the se,·t•ral 
parts of the work. and the excavated earth being 
"wasted'' in to "spoi l bank" n<·ar by. This work 
was done under contract by T. Danie l and Sons. 

The most s triking feattire of the bridge constru­
tion work was the ''cablewa v'' used to cotwev the 
materials to tlwir place. It is shown in "ele,·ation" 
in Fig. 2-1-0. and in the construction picture. Fig. 2-1-2. 
This device i~ to construction "ork what the tra vcl­
ing crane is to the modern machine shop, and tlw 
trolley cash carri er is to the department store. and 
is espec iall y applicable to work like that on a bridge, 
where the mattrials to he distributed lie within 
"hort distances of a long center line (at German­
town the hriclg"(' Cl'tlter line). \ wire cable (the 
middle "ire of Fig. 240) is stretched between t\\O 
towers. one at Pach Lnd of the \\ork. and a trolle) 

or wheeled carrier. is drawn hack and forth along 
thi s wire by means of t \\·o wire ropes which wind 
and unwi nd around the ''drum" of a hoist engine. 
. \ hook hang:-. from the carrier hy another wire rope 
pa~sing O\'er tl'<: pulleys ()n the carrier and thenrt· 
on:r another pulley on the "IH'ad tower" to anotlH·r 
arum oi the ~and engine. enabling the hook to ht• 
raised and lo" ercd. From the hook a conrrl'te 
hucket is hung. ot a chain or rope which is pas~ed 
around th e timht•rs or reinforcing steel or concrete 
form to be plarr d. Thus practically all the materi a ls 
to be used in the construction can he YCry conn•ni­
entlv handl(•d .. \t lluffman a "slack line cabltwav'' 
w:ts. similarh· used in building' the arch ring hridKt' 
over the relocated railways. This required only 
two drum "in·,, the hook heing raised and lo\\ cn·d 
by slacking or tautening tlw trolley wire its<· If; 
hence the term . "slack lin e cahlt·\\av." .\t llamil ­
ton still anothtr \'a riant of this ck\'ice is in usc on 
the new Black ~treet bridge. r n each rase the ob­
jective is t•conom,· in construction. 

The time sriH:dule oi tlw bridge and spill\\ ay 
construction wdl he iound in another column in 
this issue. 

or Twi" Cr.e~k Note: ..5ptllway ts locat~d m o low saddle in 
" hillcrest :J0171e dtslance f'rom dam. 

Long/tvclinCl/ Section on Axis or Germantown Dam 
Scale 

FIG. 243-LONGITUDINAL SECTI ON ALONG T H E AXt S OF THE GERMANTOWN DAM 

The dam is 1210 feet long and 110 feet above the old stream bed. Note the outlet conduits at the right, bedded in 
rock to the arch tops, fo r stability. A fence of interlocking steel sheet piling was driven to rock, or 50 feet into the 
subsoil, to cut off seepage beneath the dam. 
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Review of Construction Progress at the Germantown Da1.1 
An Earth Darr 1,210 Feet Long and 110 Feet Above Old Stream Bed, Begun in March, 1918, and Com­

pleted in December, 1920. 

The practical completion of the Germantown dam 
m;!kes fitting at this time a general re,·iew of the 
progress of the work of construction. 

The first work necessarily "·as the building of 
the camp "hich was to furnish the liYing quarters 
of the men. It was begun in April, 1918, and fin­
ished, practically, in June of that year, accommo­
dating an average camp population of about 180. 
Tt included the building of 23 cottages, 12 bunk­
h?uscs, messhall, store, warehouse, first aid hos­
))ltal and garage. 

\ sad feature of this stage of the work was the 
drowning of Alfred B. Mayhew, Division Engineer 
in charge of the dam, while directing emergency 
work during the flood of l\lay 12. Uis place was 
taken by Arthur L. Pauls, then Assistant Division 
Engineer, under whose direction, with the assist­
ance of Albert 1\nnstrong, Superintendent. and C. 
0. Shi,·ely and \V. Jlarnish, successive Office En­
gineers, the work has been carried steadily forward 
to a successful completion. 

.\long with the camp construction went forward 
the work of installing the plant to be used in build­
ing the concrete cortduits. the latter being the first 
main di,·ision of the work to be undertaken. The 
main equipment items for this part of the work 
were a r .idgerwood Class K electric dragline exca­
,·ator "ith 100 foot boom and 2!h yard bucket: a 
:\!arion ~lode! 31) caterpillar dragline excavator 
with 40 foot boom and 1 ~ yard bucket; a Dull 
graYel wa ... hing and screening plant to furnish ma­
terials for the concrete, a one cubic yard Smith 
concn•te mixer, and cars and locomotives, both stan­
dard and narrow gage, steam and gasoline, for the 
transportation of concrete materials and of the ex­
cavated earth. t\s a source of power the high ten­
sion transmission line of the Dayton Light and 
Power Company was extender! several miles to the 
dam and a transformer sub-station installed. 

Following the preliminary clearing and grubbing. 
the actual work on the conduit excavation was 
started by the Lidgerwood dragline on June 30. 
1918, beginning at the outlet end. It was followed 
up, as soon as might be, by the concreting, the two 
processes then continuing at the same time. The 
pouring of the concrete began on October 5, most 
of the intt>n·al being accounted for by the heavy 
excavation required by the broad and deep outlet 
pools. The total conduit excavation was 105 ()()() 
cubic yards, of which about 40,000 cubic yards ~,·as 
rock. 
. The erection of the gravel washing plant began 
rn the summ~r. It "·as completed in September, 
and startrd rn at once filling its bins with the 
wa~hed and screened concrete aggregates. The ma­
terrals came from the gravel bed in the river bank 
jus.t above the dan~ site, the top soil being first 
strrpped and cast :1srde. The material was excellent 
and made a first-class quality of concrete. It was 
dug by the small l\farion dragline excavator above 
referred to. and transported to the gravel washer in 
st'lndarcl gage air dump ca rs drawn by saddle tank 
dinkie locomotives. 

The. conduits at Germantown are separate from 
the sptll" ay structure, as noted elsewhere in this 
is..,ue. The,· arc virtualh· twin tunnels side bv side 
and as th<'); were located next the foot of the· north 
valley "lope, it was pos~ible to chute all the con­
crete h) grayity into the forms from cars on a three­
foot gage railway notched into the hillside. The 
cl.Httcs were suo:;pendcd from travelling trusses span­
nrng the conduit excavation, the trusses being car­
ried by .\-frames running on rails. The trusses were 
also us(•d to shift 1he movable forms. 

The concreting. beginning October 5. was carried 
on through the winter of 1918-19 with the loss of 
on ly one day, due to cold weather. This remark­
ably. fortunate record was, of course. only made 
possrble by the unusually mild winter. The conduits 
proper were finished ?11arch 17, and the conduit en­
trance on May 10 following. the entire work being 
thus finished in 7 months and 5 days. The total 
connett• placed was 15,368 cubic yards, a satisfac­
tory record, considering the comparative thinness 
o.f the "ails, the difficult arch forms, and the neces­
srty for unu:;ual care to secure the most thorough 
workmanship in these \'ita! structures. 

)Jean" hile the large dragline excavator had dug 
the centerline cut-d't trench for the embankment of 
the dam and had excayated the inlet and outlet 
channels connecting the conduits with the river 
aho,·e and below. lt had also started a cross dam 
along the north bank of the river preparatory to 
building the first section of the dam embankn1ent. 
This cross dam was successfully placed. using the 
method of "plastic fill" described in the Bulletin for 
February, 1920. Jn February, ~larch and ,\pril also 
the steel sheet piling was driven in the bottom of the 
cut-off trench (to a maximum of 35 feet below the 
trench botto111). 1\feanwhile also the hogbox sump 
~nd dredge pun~ps w~re being made ready for 'pump­
Ing the hyclraulrc fillmto the dam embankment this 
work having been begun in January. ' 

These last preparati~ns required until June 30, 
,~·hen the. actual pumprng began, the flow of the 
rrver havr.ng been turned through the conduits five 
days earlrer. The north part of the embankment 
was started first (sec the upper right picture. Fig. 
229). the core pool being enclosed next the ri,·er bv 
the erose; dam along the north bank mentioned 
ab~>Ve. To inc;ure against seepage alo~g the con­
durts the earth cast aside in excavating for them had 
been previously replaced as a puddle O\·er the tops 
and srdes of the arches. Likewise a clay blanket 
three feet thick had been placed, and roiled by a 
steam roller, over the entire area between the cen­
terline cut-off trench and the upstream toe of the 
dam. to p~e,•ent seepage under the hydraulic fill. 
The ma.tenal for the hydraulic fill was obtained by 
e~cava.trng the valley bottom just above the dam­
srtc wrth ~he large dragline, transportation to the 
hogbox bern.g l~y 12-yard standard gage dump cars 
and steam drnk1es. 

Tt was soon found that the valley bottom ma­
terial contained insufficient fines, and it was there­
fore suyplemented by the top layers from the valley 
s lope JUSt north of the hogbox, opposite the up-
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stream toe. This excavation was hy hydraulic mon­
itor. the material being sluiced down the hillslopc 
by gravity directly into the sump. The addition of 
this material cured the difficulty as to fines in the 
fi li, and adrled to the quantity of material placed in 
the. dam without any addition to the cost of pump­
ing. the added lines acting as a "grease" to the in­
terior dredge pipe surfaces, reducing the friction 
lo:;s due to the :-harp particles of sand and gravel. 
rncidentally this reduced friction also reduced wear 
on the pipes. 

The rate of pumping rapidly increased as the 
rquipment waf:. adjusted to t)1e conditions ~ncount­
ered, the quantity placed betng 35,000 cub1c yard-. 
in July. 50.600 in ,\ugust, 58,200 in .Septemb~r. anrl 
91,500 in October. It dropped aga111, una\'OJdabl>·· 
with the ad\·ent of colder weather, and early 111 
Februarv, 1920, was stopped while the ec;uipmcnt 
was put in shape for the spring's resumption of 
wodc The embankment placed up to that time '\'aS 
412,400 cubic yards. approximately 52 per cent of 
the t.:-,tal rl'quircment. The elevation reached was 
that of the second berm. 60 feet above the river b~d. 
and 50 feet below the top of the dam. This carried 
it to a len•) sufficient to hold a flood equal to that oi 
1913. this mark having been set to provide ample in­
sura11ce agaim;t a po<>sible flood overtopping the un­
fLnished emban kment. 

:\mong the devices which prov\!d efficaciou.; in 
sp<•cdin~ up the rate of pumping of the materi:tls. 
as noted. were the substitution of manganese ;teet 
dredg"e pump runners for cast iron, eliminatin~ 
breakages; the enlarging of the runner shoe, increas­
mg thereby the pump capacity; the introduction of 
a revolving screen to eliminate the oversize rock at 
the hogbox; and the hydrauli cking of the hills ide 

materi~d alr~adv mentioned. increasing the !>Oiid .... 
pumped without increasing the pumping cost. 

Early in the pumping, in 1\ugust, 1919, the old 
bed of the river had been cleaned of all mud and si lt 
and rubbish, and a clay blanket spread over it, fol­
lowing which the embankment was extended across 
the entire width of the Yalley, ~fTecting closure. It 
-.hould also be noted that the materials were depo..,­
ited on the upstream and downstream sides of the 
embankment alternately, the le\'ees being carried up 
at the slope summits by the small caterpillar drag­
lin e casting up material from the pool beaches. 
This procedure saved time out for shifting pipe line 
crew and dragline exca\'ator hack and forth across 
the pool and beaches. 

During the winter shutdown, he:;ides the refluing 
of the dinkies, and repairs to the dragline excava­
tors. the hogbox. etc., a booster pump was installed 
on the second berm of the dam, 50 feet below the 
summi t, to help lift the remaining material into 
place. 

Pumping was resumed on :\larch 22, 1920. . \bout 
the same time the surfacing of the dam slopes wa<> 
started. On the upstream slope, up to the second 
berm, the surfacing was of 0\'ersize rock from the 
nearby hogbox, a considerable stock having accu­
mulated, and this being an economical disposition 
to make of it while providing a good finishing ma­
terial for the embankment. On the downstream 
slope, up to the same level, the surfacing material 
is top c;oil from the damsite stripping, resen•ed for 
the purpose. The best surface treatment to provide 
for the upper le,·els remaining is a matter still under 
consideration. 

On April 20 th e first real test of the dam was en­
countered in the shape of a flood which rose at the 
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conduit t·ntrancc: to "i th in a foot of the top of the 
lwad ''all. ~pt·cial intere::>t cen tered in the conduit 
uutlt.-t \\ork-.. de~igned to create a hydraulic jump 
as an ah,.,orlwnt fur the d<:structi,·e energy of the 
issuing- \\ att·r. The design . embodying the solution 
of otw of tht· mo~t important and difficult problems 
"hich the Con~t·rvancy engineers had to face . opcr­
atNI in a thoroug-h!~ satisfactory manner. quite up 
to "hat had been <:xpected of it. .\ decifkd jump 
"as <In t•lop<:d, about se,·en feet in height. Tht· 
iluo<l did on h a small amount of damage to the 
plant. althouih the lower pumping plant "·as sub­
JIH·rg-t·cl for a nutn ber of hours. The pumping wa;; 
shut <lo\\11 for on ly ti,·c: days. 

Front thi-; tim<: t lw work of placing the ea r th ma­
tl' ri a ls in t he dam l'mha nkme nt wen t st<:ad il y fo r­
wa rd "i th unh· minor delavs. ln ;. ra rch (begin­
ning on the 22;1 d ) , 29,600 C t~bic yards w e re placed ; 
in .\ pril. 57.1 50; in ~ l ay, 63.580; in June. ++.000 : in 
.July . ()2.(i70; in .\ug-usl. 31.680 ( made up of 8 days' 
pun1 pin g fro m dragline excanttion and 17 days from 
the hi llsi<lt sluicing a lun<:). T h is carried the dam 
to the thi rd ht·rm . 90 fee t above the o ld ri \'C.' r heel 
ancl on ly 20 fct•t from the top, and made it ()() per 
n·nt cumpktt, with a total ear th placed amounting 
to 701.420 cubic \ ards. 

It \\as just ah.uve this point. at about 15 ket he 
lc"' tlw dam o.;ummit. that t iH> changed procedure 
in tlw "ork of th<: hplraulic fill wa" made. dt·scriht·d 
t•lsl.'\\ lwrc in this issu<: !sec page 71 ). the deposition 
of a clistinn con hting- abandoned as no lon~t·r 
IH'l't•ssan. rhe hvdrauJic llldh(Jd \\aS sti ll UStd. 
l>11! the t·art h mah:ri·tls w<:re mixed. fine and coar,.;<: 
tog-ethl.'r. in the dam embankment. producing "hat 
has la·en called "mud concrete." i ).'ot implyin~. 
howen·r. a ny ana logous ha rdening). Usin~ this 
nH.dilicd proct•dun· . in September. 49.770 c ubic 
yard:- of mat<:rial wt•re bui lt in to the dam; and in 

( l:toht•r and the tir,.,t ;;i' da,·!'o in ;..'oyember. + l-.72-1-
rubir ) ards. carrying the e;nbankment to comple­
t ion on 1\ m t•m ht·r o. \\ ith a total of 797,907 cubic 
,·arcJ., of earth malt'rial ulaced. 
· Tlw ,pill"ay ( -.t·t· page 73) was begun Ill June of 
1919. t·-xct,·atiPn IH'ing star ted on that datt·. and 
cuntim11.:d as tiettt·rl "ith the exigencie,.; of other 
\\ork. till its complt>tion in .\ugust. 1920. t he total 
qu:Ultity being 18.300 cuhic yards. The concreting­
plant \\as l'I'I'Ctt·d during- July. 1920. and the excava­
tion for bridge pit•rs be!pltl. Placing the concrete 
"as startt·d earl~ in .\ng-ust. and the pouring of 
pit·r;; 2. 3. ~ and S cnmpleted hy the end of the month. 
Tht· slupt• n·,·etnltnt:-. cut-off trenches a nd wit•rs 
\\'t'l'l' tinishNI during ~t·ptemher: and the remainder 
of tlw \\'Prk. both <Ht the spi llwa:· and <;pi ll way 
br idge . \\'C rt' con1 pkted during October , in clud ing 
n ·moval of falstwork a nd trim min g and ti ni shing of 
th t• colHTI.'t<'. l•:v ide nce o f the remarkab le adapta­
tion of 1ht• s pill\\'aY s ite to its purpose is seen in the 
fact tha t tlw tota l ·concr<:tt· in bot h bridge and spi ll­
w:l\' "as on!\· 952 cubic yarcls. 

' i' lw hriPgi'ng of th :.- mitlet C(•nduib to their tinal 
form. "hid1 was the n<:xt stage in the work . is de­
-.rrih('d 1.'1-.t'\\ her<: in thest> col umns. lt will be tin­
i,.,hl'd during tlw pre-.<·nt month (December. 1920). 
Thnt· "ill thl·n n·main onh· the dismantling- of the 
t·onstrurtion plant. the clispo::>ition of the camp, and 
tlw tunl trimmin~ and cleaning up. 

t 'nckr dw -.untillance of the Consen·ancy phy­
"il·ian. I >r. \\' :\1. Smallt'y. the health of the camp 
"a" maintained at a hi~h leYel throughout the work. 
Tlw infhten/.a t•ptdemic was kept under control. 
"ith no clt·ath ... n•,.,tdting-. Th<:re was one death on 
t hi.' work from ptwumon ia. and two from accickn t. 
~o doubt tlw c"-n·llent water and sewerag-e systems 
in,.,talkd at tht· camp had m uch to do "·ith the high 
hea lth len·l. 

FIG. 245-THE DOWNSTREAM SLOPE OF THE GERMANTOWN DAM 

The view shows especially the flat sand and gravel slopes of the dam embankment, these growing flatter at each 
"berm" (or horizontal s helf), to give the dam a broad base, and ample s tability. The upstream slope is similar. 
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OF GENE RAL INTEREST 

Mr. G. L. Albert To Go To Venezuela 
The many friends of Mr G. L. Albert, Superintendent of 

Hydraulic Fill work for the District, will be interested to 
learn that he is to sail on Jan. 5 for Venezuela. to be gone 
for about two months on a furlough which has been 
granted him by the District. Mr. Albert has made a favor­
able arrangement by which he will become at a later date 
hydraulic engineer in charge of the building of a large dam 
on the headwaters of the Orinoco for "La Electricidad de 
Caracas," an electrical concern of Venezuela, in connection 
with a water power development. The proposed dam is 
about 200 miles from Caracas, and will call for an embank­
ment of about 2,500,000 cubic yards of earth, to be con­
structed by the hydraulic fi ll method. Mr. Oscar Zuloaga, 
who was in this country some time since in the interests of 
the development, visited the Conserva-ncy dams at that time 
in company with Mr. Allen Hazen, and it was then that 
Mr. Albert met him. The arrangement with Mr. Albert is 
the result of the visit. T+le present trip to Venezuela is for 
the purpose of reconnaissance and preliminary examination 
of the proposed site. 

Mr. Albert will be accompanied by his wife. They will 
sail via the "Red D" line from New York to La Guaira, 
whence a railway will take !hem to Caracas. There Mrs. 
Albert will remain, while Mr. Albert goes on up the 
Orinoco River by steamboat, and then by a train of pack 
mules up into the mountains to the dam site. Something of 
the ruggedness of the country he is going into may be 
judged by the fact that the expected head of water for the 
power development is about 3,000 feet. For the hydrau­
licking of the embankment materials a head of about 400 
feet will be avai lable. The distribution of the materials on 
the dam will be by Mr. Albert's own patented method by 
means of open flumes. The Bulletin feels sure that it is 
voicing a universal feeling in wishing Mr. and Mrs. Albert. 
for all of us, a most pleasant and prosperous voyage, and a 
safe return. 

Letter from E. W. Lane 
E. L. Chandler received a letter some days ago from our 

friend and former colleague, E. \V. Lane, dated Nantung­
chow. Kiangsu, China. Oct. ao. :.\1 r. Chandler has kindly 
permitted us to publish an extract, which we are sure the 
Conservancy fami ly will be interested in. It will be remem­
bered that Mr. Lane sailed for China from San Francisco 
on Aug. 30 as a representative of the Morgan Engineering 
Co. The letter shows that he is outdoors on the job. be­
side the big Yangtsc River, one of the most important 
streams in China. K iangsu province, we learn from Mr. 
Pei of the Channel Division. is between Peking and the 
coast, and is probably from the western point of view the 
most progressive region in China. 

The extract from Mr. Lane's letter follows: 
"Everything is going 0. K. here. ,I reached Shanghai on 

September 14 and came here a few days later. I don't re­
member when I wrote you last, so I may repeat. This is 
the model city of China and lives up to its name. It is 
growing very rapidly and has a big future. I was up to 
Yang Chow for about ten days. That is on the Grand 
Canal just above the Yangtze RiYer. It is a real Chinese 
city, not very much waked up yet. 

"Of course, I have only been here about six weeks. and 
the novelty has not worn off yet, but this certainly is an 
interesting country. I am reminded of Mr. Sidney B. 
Reave's description of the conditions before the factory 
system was introduced, everything made in the home and 
sold by the maker. 

"There are thousands of interesting things to see and 
learn. There was a total eclipse of the moon the other 

evening. The Chinese believe that a huge dog is a ttacking 
the moon and tries to swallow it. Sometimes he does not 
get it clear down, but this time he did. They beat on pans 
and fire fi recrackers, and otherwise make all the noise they 
can to frighten the dog away and make him "cougk up" the 
moon. 

'"My work here is very interesting. It is in connection 
with the protection of the bend of the Yangtze from ero­
sion. \Vhere not protected, the river is cutting in 300 to 
500 feet per year. Spur dikes have been used and have 
been only partially successful. The materials a vai lable 
here are so different from those in the United States that it 
makes an interesting problem. I live at a little village on 
the rh·cr bank about five miles from town. My cook can 
talk some English and one of the men also, but otherwise 
nothing but Chinese. I have gone ten days without seeing 
a foreigner. There arc a number of missionaries in town, 
however, and I get to sec them quite often." 

Visit of Y oun&' Chinese Engineer 
In connection with the letter from E. W. Lane, published 

elsewhere in this issue, it is pleasant to record the recent 
visit here of the Chinese engineer, Mr. C. P. Hsueh. (Pro­
nounced without the first .. H"; the rest as spelled.) Mr. 
Hsueh is a friend and classmate of Mr. I. H. Pei, (pro­
nounced Pay,) formerly of Englewood and now of the 
Dayton Channel D ivision, whom many of us have met. 
Both the young men graduated as classmates at the Tang­
shan Engineering College, the foremost technical college 
in China, situated in the city of "the same name, in Kiangsu 
province. Mr. H sueh is on his way to his own country, 
where he expects to take part in the Hua River Improve­
ment Project, the same on which he aided Mr. john R. 
Freeman in making an engineering report. In China he 
will call on Mr. Lane, the Hua River project being also in 
Kiangsu province, not fa r from where Mr. Lane is a t work. 
Before leaving for China he is making a tour of inspectioR 
of some of the leading engineering projects in this country, 
including the Catskill Water Supply for New York City, 
the New York Barge Canal. the filtration plant at Wash­
ington, D. C., and o thers. It was this towr which brought 
him to the Conservancy District, the more so that he could 
a lso see here once more his o ld friend and classmate, Mr. 
Pei, the two being not only classmates, but both coming 
from the same town in their native country. Mr. Hsueh 
was one of two Chinese who graduated at the Massachu­
setts Institute of Technology at the head of their class. 
The reputation of M. I. T. being what it is, this must be 
reckoned a high honor. On the Hua River project Mr. 
Hsueh will be under the direction of Mr. Chang Chien, one 
of the g reat industrial leaders of modern China. The 
Bulletin wishes Mr. H sueh every success in his future work. 

] . W . Calland Returns to Conservancy 
\Ve arc glad to be able to publish the good news of the 

return to the Conservancy of ]. \V. Calland, who left his 
work as head of the Forestry branch of the Farm Div ision~ 
some time since to enter the sales and advertising depart­
ment of the Kilbourn & Jacobs Co., of Columbus, manu­
facturers of contractors' equipment. Mr. Calland's family 
will follow him very soon. He will be stationed at Taylors­
ville, a nd his first work will be in connection with the re­
forestation of the Conservancy basins in accordance with 
the plans noted in a recent Bulletin in an account o f tree 
and shrub seed collecting by the Montgomery county 
school children. 

Mrs. Everdell Publishes Article on Conservancy Schools 
The National School Digest, an educational journal pub­

lished at Minneapolis, Minn., had an excellent illustrated 
ar ticle recently by Mrs. Eudell D. Everdell, who is in 
charge of the Englewo?d school, on the schools of the · 

janning
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Conservancy District. One needs to read such an article, in 
such a journal, to realize the good fortune of the children 
of our workers, in the unusual qual ity of the education they 
a rc receiving. Comparat ively few city schools, we believe, 
offer their children such service. 

DAYTON 

Super intendent G. L. Albert, who has been suffering at 
heme for some little time as a result of an accidental fall 
at Taylorsville, is now much better and is getting about 
again. 

The vacationers we envy most of any we have no ted in 
many months are Mr. and Mrs. H. L. Rogers, who de­
parted a few days ago for a few weeks in the edge of the 
Georgia woods, in the little village of Brooklet, where Mr. 
Rogers' old home is and where his parents still reside. A 
week's camp in the forest is part of the program. 

Apropos of hunting, we were interested in a Lockington 
yarn about a rabbit escaping from men in the borrow pit by a 
swift swim down one of the sluice ditches. Maybe Mr. 
Shea can tell us about that next t ime. It sounds interest­
ing. For our own part, our sympathies in recent years are 
rather with the game than with the hunters. The only fire­
arm we would think of raising against our furred and feath­
ered friends of the woods and fields would be the camera. 

Friends of Walter M. Smith will be interested in a re­
cent announcement that the contract has been let for the 
first of the six locks which Mr. Smith is designing for the 
$20,000,000 Illinois Canai Link Project. 

Divisio n Engineer Larsen o f the Railway Re locatio n re­
ceived a postcard recently from Superintendent Sutherland 
of the Roberts Bros.' outfit. dated Santa Ana, Cal. Mr. 
Sutherland announced hi~self as "just now very busy eat­
ing and sleeping," to the extent that he found it difficult to 
give proper attention to his correspondence. Evidently our 
f~ iend g ives as energetic and unremitting attention to his 
vacation job as he did to tracklaying. 

SHOP, WAREHOUSE AND GARAGE 

Helps the H igh Prices Down 
A certain young man at the Warehouse is continuing his 

boycott of the high price clothing stores by wearing with 
seme dignity a s uit that shines like a looking glass. Not 
so long ago he was making a change, and it was noticed 
how carefully he was handling his clothes. When ques­
t ioned for the reason, he explained that he did not want to 
d rop them on the floor for fear they would break, and he 
would have seven years' bad luck. 
· Anyone in the District knowing where there is a stray 
maltese colored hat, (a rather devilish looking one,) please 
notify Harry Kuth of the E lectric Division. Harry prided 
himself on this creation that covered his knob very much, 
but some other dude, whose taste ran the same way as 
Harry's, picked it off the rack in a barber shop. Now 
H arry is sporting a cap that is running Sousa's Band quite 
a race. 

Another Conservancy Dam 
Charley Gleason received his razor from Chicago, but the 

crop that Charley wore used up the edge before he could 
rake off his upper lip. Charley looks like the beavers had 
started to build a dam under his nose. 

Earl Maltby, of the Purchasing Division. called at the 
Warehouse for a few tools to make some adjustments on 
his ancient Tin H o rse. After borrowing a 15-Ton jack. 
18" Screw-driver, a few Cold-cuts, 16-lb. Hammer, :16" End 
Wrench, and a One-Yard Stick, he had borrowed every­
thing he did not need. What he really wanted was a Can 
Opener and a Box of Snuff. 

The boys at the Warehouse are anxious to know if Char­
ley Winch will land the job as flagman at the new crossing 
on Kiser street. Charley said all crossings are dangerous, 
and he thinks the job ought to go to a fellow with g reat 
courage and endurance. 'vVe are satisfied that Charley 
could easily stop any bread wagon that may come up Kiser 
street. 

Shriver and Ames Off to Kentucky 
Bill Shriver, of the Garage, like many of our great states­

men, packed up his. bag and gun and departed for the moun­
tains o£ Kentucky to pick up some game. It was reported 
at , the same time that B ill was going to stop off at Cincin­
ml,~~ f«;>: fl\!t fl hair-cut, if the price was anyways reasonable. 

A few of the boys are going to look into the matter and 
send the barbers a Christmas present. 

The Shop Committee has prepared to escort Peggy Ames 
to the depot whenhe starts for his holiday trip to old Ken­
tucky. Peggy says it is the Christmas "Spirit" that is 
prompting him to make the trip at this time. VI/ e agree 
that the Christmas spirit is a wonder this year. 

ENGLEWOOD 

P ig R oas t and Dance 
The above named event took place at Englewood Dam on 

Thanksgiving evening. Two hundred and fifty persons 
enjoyed the supper in the Mess Hall. This was followed 
by a dance. Old-fashioned dances were mingled with those 
more modern. We believe this to have been the most 
largely attended affair which was ever staged at the local 
dam. Credit for its success is due largely to the efforts and 
assistance of the Mess Hall people, also the committee in 
charge, consisting of Messrs. Parr, Moorehead, 0. \.Y erts, 
Wardell and Van Alst. 

A pie social and dance was held December 4. Pies sold 
at fancy prices and the event was pronounced a success. 

Birthday Party to Mr. Gerber 
Mrs. Herbert Gerber gave a party one Saturday evening 

recently in honor of Mr. Gerber's birthday anniversary. 
We are in a position to testify that this little house party 
was a rip-roaring good time for those who attended, and 
we are g lad to recommend Mrs. Gerber as an able hostess. 
Even vaudeville acts were on the program, including im­
personations of AI. )olson, Harry Lauder, etc. Fortu­
nately, Herb's s ister-in-law acknowledges a brthday this 
month which gives promise of another party. 

Adver tising Mr. Macbeth 
Anyone in Camp wishing to put up a heating stove and 

not understanding just how to do it, will find able assist­
ance in the person of J. L. Macgeth, dragline runner and 
stove expert. Macbeths have had as their guest Miss 
Barbara Alexander of Pittsburg, who remained over the 
Thanksgiving festiv ities. 

New Baby at the Do novans 
ln the last issue of the Bulletin we forgot to announce 

the arrival of a baby girl at the home of Mr. and Mrs. 
Chas. Donovan. She has already established a reputation 
in Camp as being amongst our prize winning babies. 

Mrs. John B. E lwood has arrived in Camp. She is now 
the guest of Mrs. Byers. 

HAMILTON 

Joe Hecht. carpenter foreman at the Black Street bridge, 
was married a few days ago. Congratulations to Mr. 
Hecht and welcome to his better half. 

Nelso n E. Messner, formerly trans itman on the Hamilton 
field party and no w employed as chief-of-party on blast 
furnace construction at Warren, Ohio, paid us a visit 
Thanksgiving. We were g lad to see him and to learn that 
he is well pleased with his new work. 

Division Engineer C. H. Eiffert and family spent the day 
in Cincinnati December 1. 

Inspector ·w. Z. Bovard's young son has been danger­
ously ill with pneumonia, but according to latest report is 
somewhat improved. 

Harry Tycht. foreman on the south spoil bank, is in 
Mercy Hospital due to injuries sustained recently when 
struck by the spreader. 

Mr. and Mrs. G. W. Schrader and family spent Thanks­
giving at Sayler Park. 

Rivalry between the bowling teams of the office and the 
shop is getting keen. Captain Charlie LaLonde's team 
never loses more than three games in one night. Captain 
LaLonde was ill one day this week and it is the general 
impressio n that the result of last week's games didn't go 
any too well with him. . 

Draftsman Morris Forman left the employ of the District 
November 11th, to accept a position on engineering work 
at Forest City, Iowa. 

Mr. and Mrs. R B. McWhorter have had as their guest 
this month Mrs. R. H. Tweedy of Courtland, Alabama. 

Supt. W. A. Roush was confronted by an increase in 
house rent recently, whereupon he informed his landlady 
that he would move if she did not reduce his rent $3 a 
month. His rent was immediately reduced. (That's the 
way Bill told it, but Johnny Faist doesn't believe it .) 
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Charley 
Charley. as we will call him, and that is his name, had 

three brothers and one sister. 
Their names were Speedy. Bobby, Buck and Lizzie; thus 

a happy family is composed. 
They had a very comfortable home under the shed in a 

backyard in the state of Ohio. 
Charley liked to be petted and played with by everyone; 

Speedy lived up to his reputation and name by being wild 
and fast: Bobby liked to s tay in the house in his master's 
room: Buck was a very sober. slow-going but mischievous 
fellow. and Lizzie had a tendency to lind the highest place 
in the neighborhood to s leep and rest. 

One day s he climbed up on our pantry window and slept 
up on top of it all night. 

Charley was th e funniest cat and most mischievous one 
of the whole cat family. He was in every fight o r excite· 
ment in the whole neighborht'od. 

The whole family is still lh•mg and they are happy. 
I wonder who is candidate for the cat presidency. Do 

you know? 
Albert L. Proteau, Grade 7, Taylorsville. 

In the Conduit 
They placed a pump in the conduits and have pumped 

the water out and then concreted it in places. Sunday after­
noon some of my playmates and I went through the con· 
duits. \Ve had to be very careful so we wouldn't fa ll in the 
mud. The first time we did not go so fast , but the next we 
ran. Bud was working at the east end and he told us to be 
careful. After that we went through about five times. \\' e 
had a good time that Sunday. 

Clyde Allen, Grade 6, Germantown. 

LOCKINGTO:\ 

A Baby at the Gudgeons 
Mr. and Mrs. C. M. Gudgeon are receiving congralula· 

tions upon the arrival of a baby girl at their home on 
i\ovember 2!1. The tittle one has been christened Fanny 
Rayanna. 

Kicking Fords Pursue the Agenbroads 
Jim Agenbroad had the misfortune to break his right 

thumb while cranking a Ford several days ago. This is the 
second accident in the Agenbroad family from the same 
cause. Jim's younger brother ha,•ing broken his arm several 
months ago when a flivver kicked. 

Death of Mrs. Harry L ines 
}.Irs. Harry Lines, wife of our master mechanic, died 

I\0\·ember 3, after an illness of se,·eral years. £,·eryone 
extends sincerest sympathy to Mr. Lines and the children. 

Mac's Ford Still at Large 
To date no trace has been found of the Ford stolen from 

L . J. McvVillinms. A number of clues have been unearthed, 
but so far the guilty parties have been able to keep out of 
the hands of the law. 

Camp Fire-Fighting Equipment Makes First Run 
\\'hat might have been a serious fire in ). E. Applegett's 

cottage was narrowly averted on November 3. Upon Mrs. 
Applegett's return from the store she found fire making 
great headway in the kitchen. Prompt a rrival of neighbors 
with the hose reel confined the damage to the walls and 
ceiling of the kitchen. The house furnishings were un· 
harmed. Lockington has been fortunate in the matter of 

fir es. This is the fi rst time that it has been necessary to 
turn water on to any of the camp buildings. 

The ladies of the Camp are having sewing parties every 
two weeks. Mrs. Barton M. J ones was hostess on Decem­
ber 2. 

Mrs. Perle Beckett is recovering from an attack of the 
grip. 

Game Scarce 

As a hunting ground, this locality did not live up to its 
reputation this year. Pheasants were scarce and very few 
of the hunters were able to bag the lawful quota of 
rabbits. 

Best wishes fo r a Merry Christmas and a Happy and 
Prosperous 1921. 

TAYLORSVILLE 

Ho Ye Bachelors 
The poet says: "Once to every man and nation comes 

the moment to decide." This rare opportunity will be 
offered all eligible men on December 17, in Taylorsville. 
The fair and charming members of our community have 
arranged a Leap Year dance for this night and are even 
willing to furnish the entertainment free of charge as a 
special inducement. Kindly book your reservation early 
and avoid the rush, 

Efficiency of Bucket Brigade 
A rather unusual story was told us recently regarding a 

supposed illicit s till which has been in operation in some 
undefined location near the Taylorsville Camp. This dis­
tiller, who it is repo rted has been doing a thriving business, 
became tremendously excited when fire threatened to de· 
s troy his home and other interesting personal efTects about 
him. K eighbors who heard his cries of alarm responded 
with the customary generosity, and a bucket brigade which 
was soon formed proceeded to extinguish the fire. Excite· 
mcnt naturally prevails on such occasions and one of the 
brigade on seeing a tub of "water" nearby seized it and 
hero ically poured it on the flames. This "water" proved to 
be "moonshine," and the owner has not yet been able to 
determine whether a visit from a lire brigade is a blessing 
01 a calamity. 

Another Ford Yarn 
\\'e ha,•e all made ourselves more or less acquainted with 

the reputation of the Ford. Those of us who have owned 
o r operated one of these "jolt wagons" have discovered 
sooner or later that this reputation docs not necessarily 
mean that they will run without gasoline. 

Mr. Shiveley, however, who has recently purchased a 
new sedan, has just gone through this trying ordeal. 
After exhausting the battery and the "Armstrong" starter, 
he was about to lose courage, when Mr. Sherwood kindly 
consented to tow him. After this had continued for some 
ten o r fifteen miles at a speed of 30 miles per hour, there 
were no visible results, except the failure of the car to 
start and a complete collapse of the Ford reputation. His 
friends h<l\'e been occasionally reminding him that gasoline 
is necessary to start even a Ford. 

Things Which We Miss Around Taylorsville 
1. The s uppressed, yet ever present joy of Andrew 

George. 
2. Hair on the dog's back which was washed with Clima­

lene. 
:1. Our faithful janitor, George Parshall. 
4. A chicken belonging to C. Z. Miller, intended for 

Thanksgiving. 

Personal 

1\lr. ]. A. \Vatson is confined to his home at present on 
account of illness. 

Mr. and Mrs. Alvin Dunn ha'e returned to their home 
in Carro llton, Ky. 

Mr. \V. 1). Rogers has returned from a business trip to 
Georgetown, Ky. 

Miss Marie Maute is succeeding Miss Helen Stibhs as 
stenographer in the Taylorsville office. 

Miss Audry Pease has been acting in the capacity of 
assistant teacher in the school s ince the resignation of ~I iss 
McCarthy. 

Mrs. Theo. O'Neal, who has been ill for some time, has 
been taken to the Miami Valley Hospital, where an opera· 
tion was performed. Her early recovery is expected. 
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Thanksgiving Donation 
Friends of Mrs. vVolverton, who formerly lived at Tay­

lorsville Camp, very kindly remembered her at Thanks­
giving. It will be recalled that Mr. Wolverton died about 
one year ago in the Taylorsville Camp. 

Troy Rotary Visit11 Taylo rsville 
About fifty members of the Troy Rotary Club visited the 

works during the month. After making a tour of inspection 
they were served a luncheon in the Mess Hall. Following 
the luncheon, various points of interest on the Conservancy 
work were visited. 

HUFFMAN 

Social 

The Sunshine Club was entertained on November 3rd by 
Mrs. B. V. Chambers, and again on November 18th by 
Mrs.). W. Cullen. All reports indicate that the usual good 
time was provided in both instances. 

(The members of the "Moonshine" Club entertained one 
another November 18th at the home of Dr. Sayler. Ask 
any of those present as to who furnished the greater part 
of the "entertainment".) 

Dubois-H odge-Madigan Farewell 

On November 6 a dinner dance was held at the Com­
munity Hall, honoring Mr. and Mrs. E. S. DuBois, Mr. 
and Mrs. B. F. Hodge, and Mr. and Mrs. Thos. Madigan. 
The occasion was in the nature of a farewell as the three 
families named are leaving our village, Mr. and Mrs. 
DuBois going to St. Louis, Mo., Mr. and Mrs. Hodge to 
Springfield, Ohio, and Mr. and Mrs. Madigan to Mt. Car­
mel, Ill. We all join in extending our best wishes to our 
friends in their new fieltJs of endeavor. 

Prize Gumdrop E xpert 
A party of Huffmanites spent an enjoyable evening re­

cently with Mr. and Mrs. R. ·A. Herbruck at their home on 
Mays Road. Many novel and varied forms of amusement 
were provided, chief among these being a demonstration of 
the magic art by Prof. Friers of Dayton. It is persistently 
rumored, however, that even the Professor was eclipsed by 
a well known gentleman who won the prize for eating gum­
drops suspended by a string. 

Co rrection 
That no false impressions may exist, we wish to modify 

a statement appearing in last month's issue. To the best 
of our knowledge no tickets to Manchester have been pur­
chased during the month of November. 

Mysterious Visitatio n 
The presence of a strange young man in our village was 

noted on a recent Sunday evening. For particulars as to 
the young man's identity, inquire of the school teacher at 
Germantown. 

Mrs. Weaver's father, G. W. Priestly, also her sister, 
Miss May Priestly, are visiting at the Weaver home. 

Everybody's Column 
Dear Editor: 

Any information on how to distinguish between a beef 
bone and a dressed goose will be greatly appreciated by 
Messrs. Wade and Childs. This request is being made in 
order that the mess hall dog may never again fall under 
suspicion. (Signed) X. Y. Z. 

Thanksgiving Personals 
Miss Isabel Hamilton and Miss Lillian Hamilton of 

Greensburg, Ind., were week-end visitors with I. R. Bailey 
and family. 

Mr. and Mrs. I. Maynard of Hamilton, Ohio, spent 
Thanksgiving with Mr. and Mrs. 0. L. Maynard. 

Mr. and Mrs. C. C. Chambers entertained the former's 
brother, Fred Chambers, of Earlham College. 

Miss Sadie MacDonald, who has been an employee at the 
Germantown office, has been transferred to H uffman, 
where she is proving to be a valuable addition to our 
office force. 

Mr. Bert Lindsey and wife of Dayton have recently 
moved to Huffman. 

W-e extend the hand of greeting to the above named new­
comers. 

Curtis Patterson of Ohio State University was the guest 
of his sister, Mrs. B. V. Chambers. 

Mr. C. L. z ·ull journeyed to Portsmouth, Ohio, for 
Thanksgiving dinner, returning home Monday, accompan­
ied by Mrs. Zull and children, who have been making as 
extended visit there. 

Dr. Sayler and family spent the holiday at Taylorsville. 
Mr. and Mrs. Clawson were Thanksgiving guests of Mr. 

and Mrs A. L. Pauls at Germantown. 
The Shuler family spent Thanksgiving with Mr. and Mrs. 

Perry Niswonger at New Madison, Ohio. 
Mr. Fenton Secore and family motored to the southern 

part of the state recently for a week's vacation. Mr. Secore 
reports the hunting as being very good, especially as one 
is never fooled by track jacks in that part of the country. 

Mr. and Mrs. R. W. Minton spent Thanksgiving at the 
Gillespie home in Piqua, Ohio. 

Mr. and Mrs. A. H. Burns journeyed to Franklin for a 
short Thanksgiving visit. 

The Misses Wyncoap and Gillespie were recent visitors 
at the home of R. vV. Minton. 

GERMANTOWN 

Mr. and Mrs. C. H. Sandeford and son Howard moved 
to Troy, Ohio, last week. We will surely miss them. 

Miss McDo nald Goes to Huffman 

Miss Sadie McDonald, our popular telephone operator, 
has left us, being transferred to Huffman, where our good 
wishes follow her. 

Mr. and Mrs. Verne Clawson spent Thanksgiving with 
Mr. and Mrs. A. L. Pauls. 

Mr. and Mrs. Albert Armstrong were guests of Mr. and 
Mrs. W. E. Somers on Thanksgiving. 

Mrs. Aug. Espel of Hyde Park has been visiting Mr. 
and Mrs. Chris Foehr for the last three weeks. 

The New Steno 

Miss Becker, who succeeded Miss ~1cDonald, came in 
with a rush and we are having a time to keep a certain 
young man away from her desk. Huffman is right; put 
them in a g lass cage and they will be easier to tame. 

The store closed on November 30th. Storekeeper Philip 
\Vaite has returned to Muncie, Ind. 

Has Anyone Seen Kelly ? 

Anyone who has ever visited Germantown Dam and in­
spected the blacksmith shop is sure to remember G. W. 
Kelly. Almost everybody knows Kelly, but how many of 
us know him as a foreman, carpenter, or orator, as well as 
a blacksmith? The following verses referring to him are 
said to describe an actual occurrence at Piqua during the 
1913 flood: 

"Has anyone seen Kelly?"­
'Twas spoke in foreign tongue, 

By anxious pale-faced workmen, 
The jostling crowd among. 

'Twas when the rushing waters 
Our city did divide, 

And many fled for safety 
Toward the eastern side. 

And Kelly, their good foreman, 
Was perching with the rest 

Upon the high ground eastward, 
While they stayed on the west. 

Unable to determine 
What had become of him, 

They grieved, for they wt!re certain 
That he could never swim. 

At length a bridge was builded, 
And people came across; 

Among the first was Kelly, 
The foreign workmen's boss. 

At first they were not certain, 
If he were flesh and blood, 

Or an apparition ghastly, 
That rose up from the flood. 

But when convinced that Kelly 
Was hearty, strong and well, 

IR good Italian language 
They gave a mighty yell. 



50
CENTS PDR YEAR

80 THE MIAMI CONSERVANCY BULLETIN

condrlit entrance to within a foot of 'the top of the
head wall. Special interest centered in the conduit
outlet works,-designed to create a hydraulic jump
as an absorbent fðr the destructive energy of the

terials in the dam embankment weut steadily for-

to 701,420 cubic yards.
It u'as just above this point, at about 15 feet be-

lou' the danl summit, that the changed procedure
in the rvork of the hydraulic filI u'as tnade, described
elservhere in this issue (see pageTl), the deposition
of a distinct core being abandoned as no longer
necessary. 'Ihe hydraulic method rt'as still used,
but the earth materials rvere mixed, fine and coarse
together, in the dam embankment, producing what
has been called "mud concrete." (Not implying,
horvever, any analogous hardening). Using this
modifred prócedure, in September, 49,770 cubic
yards of material u'ere built into the dam; a.nd in

October and the frrst six d
cubic yards, carrying the
tion on November 6, with

tion of the spillway site to its purpose is seen in the
fact that tho total concrete in both bridge and spill-
lvay u/as only 952 cubic yards

-fhe bringing of thc otitlet conduits to their final
form, u'hicñ 'r¡ias the next stage in the work, is de-
scribed elservhere in these columns. It rvill be frn-
ished during the present month (December, 1920).
There u'ill then remain only the dismantling of the
construction piant, the disposition of the camp, and
the final trimming ancl cleaning up.

Under ihe surveillance of the Conserr¡ancy phy-
sician, Dr. -W. \'I. Smalley, the health of the camp
was maintained at a high level througl-rout the work.
The influenza epidemic \1¡as kept under control,
x.ith no deaths resulting. 'fhere was one death on
the u'ork from pneumonia, and tu'o from accident.
No doubt the excellent water and ser,r'erage systems
installed at the camp had much to do rvith the high
health level.

FIG. 24õ_THE DOWNSTREAM SLOPE OF THE GERMANTOWN DAM
The view shows especially the flat sand and gravel slopes of the dam embankment, these growing

.,berm" (or horizontal shelf), io give the dam a bioad base, and ample stability. The upstream slope is
flatter at each

similar.

I
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FIG, 246_CONCRETE OUTLET STRUCTURE AT THE TAYLORSVILLE DAM, DEC.28, 1920.
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The following resolution was passed at a special meeting oI the Board of Di-rectors Jan. 14:
The Board olDirectors of the-Miami Conseivancy Distrrct has learned with deep regret of the

death of Mr, Adam Schantz, which occurred at St. Augustine, Fla., where he was sojourning in
search of health, on Monday, January 10, 1921. As a t_oken of h gh rega_rd in.which the.deceaserl
was held by the'members of lhis Boaid, the officers and employees of the District, -it has been
deemed apþropriate and fitting to pay this humble tribute as a memorial to this and future gerrer-
ations of Mr. Schantz's valuable contributions to he cause of flood prevention'

The deceased was one the flood prevention idea in its wider aspects and re-
lationships. He had both ienced the devastating flood of March, 1913, and with
its memõries and experien in his soul, quickly shaied in the conception cf r
bigger and broader þrogram of protect on._ Not_only did-he give genelously of his time, thouglrt,
s"iiice and treasure-to ìhe reha6ilitation of the devastated areas, but he threw himsef v/ith his
whole heart into the new plans for securing to the whole valley for all time to come, the fullest
measure of protection from a recurrence of floods.

In this work, his generous and unsel¡ish nature shone forth
the important steps, bo'th before and after the orgenizat-on of the
en as á result of his friendly counsei. His judgment in many.res
ficers of the District, including the members of this Board, relied

Mr. Schantz was a molder of public opinion and a leader in
city and the beautiful Miami valley. This Board always Jound.
próblems, particularly those relating to the valuation and, acqui
Service ancl efiort weie always cheerfully and freely contributed,
much moment and importance to every man, woman and child

The Board therefo-re, feels a keen Sense ôf loss in the departure of its friend, and.hereby ex-
Dresses its appreciation of his noble self-sacrifrce in the many and varied affairs pertaining to its
work, particuÎarly his fine spirit of devotion and unselfish co-operation.

Ii is accordiigly ordered that all work be suepended duli¡rg the final obseqrries. of the deceased,
thatìhi¡ resolutioã be entered in the minutes of thè Board of Directors, copies furnished to the pub-
lic press and a copy supplied to the bereaved family. 

Edward A. Deeds,
Henry M. Allen,

Flzraú, Kuhns, Gordon S' Rentschler, 
-.Secrétary. Board of Directors.
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BOARD On' DI1¿ÐCTORS Artlrur El. Morgan, Chief Ðngineer

Eals'¡lrd A. f)eeals, President Chrs' If' P¡uì' Ässt' Chief Ettgitteer
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FIG. 248-REPAIRING DRAGLINE EXCAVATOR BOOM IN CONSERVANCY SHOP, NOV. 24, 1920. 

A Chart of Conservancy Progress 
T he Bulletin takes pleasure in presenting agai n 

the diagram of construction progres · on th e project, 
brought up to date and marking the end o£ the third 
ea on. ( ce page 82). It give in the upper left 

corner the percentage completed on the enti re 
project; below appears a row o( imi.lar rectangles 
showin g the state of each indi vidual job. Each 
black or white band represents one month's work 

erti cal sca le· at each end of t he lower row, and 
be ide the upper rectangle, g ive m ans of mea ure­
ment of the percentage completed. The widths of 
the lower rO\ of rec tano-les is made proportional to 
the magnitude of each job, mea ured by its total 
co. t ' hen complete. 1be shot·t horizontal marks 
beside each rectangle show the fraction completed 
during the season of 1920, the lower mark showing 
the percentage at the beginning, and the upper one 
at the end, of the season. The work as a whole is 
seen to be about 63 per cent done, and is ahead of 
the calculated time schedule. The chart indicates 
that unless quite unforseen conditions intervene, 
the work will be completed at the date set-the end 
of 1922, a condition on which the people of the Mi­
ami Valley may well look with deep satisfaction. 

A Vital Link in the Conservancy Project 
It is doubtful if many of us realize what a vital 

part of th e work is em bodied in the Conservancy 
shop. If the diagram shown on page 82 indicates 
so satisfactory a state of progress-ahead of sched­
ule in spite of unusual difficultie -it is no I ss true 
that the picture on this page, Fig. 248, tells one of 
the best reasons why so good a record can be shown. 
No one who visits any part of the work of construe-

ti n, whether a t the dams or on the river, can fail to 
be tnt k at th part played by the powerful ma­
chinery in doing what in for mer days would have 
required the serv ice of thousands of men and horses. 
At the h art o f this sysl 111 of machinery stands the 
shop. i\Iachinery on engin ering con t ruction, as 
is well known, is unavoidably and peculiarly ubject 
to grilling u age and heavy strain. The Conserv­
ancy machine are itl serv ice as a rul e twenty hours 
a day ' eek in, ' eek out, month in , month out, 
through the se·t on. 1navoidably pieces wear out 
or break clown. A daily 1 roces ion of motor trucks 
brings these ' ound d member to the Dayton shop, 
to be mended or replaced. s imilar procession 
tak s the fres h piece back to the job warehouses to 
replace there the depleted tock o that the crippled 
machines will not be he'ld up. Now and t hen a 
bigger break ccu r , ne e itating a stop for a "ma­
jor operation," such as i shown in t he case o[ the 
broken drao-line boom, exhibited in the picture. 

on idering th e things, let u not fo rget, in look­
ing back with sati faction over the past year's work, 
as we have a right to do, to give due credit to Mas­
ter Mechanic Mcintosh and his assistants, for the 
large share they have had in the good record. 

New Technical Report Out 
Part VII of the Technical Reports of the Distric;t, 

which covers the hydraulic design of the flood con­
trol, has just been published. Copies of it will be 
sent p tage prepaid to any one on receipt of the 
price which bas been set at one dollar per copy. It 
is hoped to present an abstract of the early chapters 
in the next Bulletin. It is by Prof. S.M. Woodward, 
Consulting Engineer of the District. 
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The Completion of the Taylorsville Outlet Works 
Concrete Structure 241 Feet Wide, 111 Feet High and 628 Feet Long, Containing 45,000 Cubic Yards 

of Concrete, Completed In Its Temporary Form. 

The massiveness and magnitude of the outlets 
in their temporary form, make them the most inter­
esting, as they are the largest, of any on the Con­
servancy project. The entire flood flow of the Miami 
River, equal at spillway level to 53,600 cubic feet 
of water per second, must here pass through the 
four openings indicated in the illustrations. The 
size of these openings is perhaps best indicated in 
Fig. 253, which shows one of the three concrete piers 
which separate the openings, as it appeared when 
just completed, with half of the form in which the 
pier nose was cast still suspended in the air as it 
was being removed. Comparing this -vvith Figs. 246 
and 258, where all the piers are shown, will give one 
an idea of the magnitude of the work. The massive 
left-hand wall in these last figures, at the base, is 
-SO feet in thickness, exclusive of the projecting 
"cut-off wall." The man on the wall in Fig. 246 and 
the men near the machine at the left in Fig. 258 will 
also give some indication of the scale of this work. 
The extreme width of the structure is 241 feet, its 
length 628 feet, and its height 111 feet. In its pres­
ent form it contains about 45,000 cubic yards of 

concrete, more than half of which, it may be of in­
terest to state, is out of sight below the water level 
in the pictures just referred to. 

As seen in these pictures the structure is not in 
its final form. When complete a massive concrete 
cross dam, containing about 10,000 cubic yards of 
concrete, will extend from wall to wall, resting on 
the three piers and the side shelves, and roofing the 
four openings, through which the river will then 
pass, the rest of the space being blocked, up to a 
point a little below the notches which appear at the 
wall summits. These notches are the abutments 
of a concrete bridge which will span the opening be­
tween the walls, carrying the highway (the National 
Road in its new location), which will cross the val­
ley on the summit of the dam. The floor of this 
bridge will be on a level with the top of the walls 
as seen (not the bottoms of the notches), and the 
space beneath the bridge and between the walls 
will be the "spillway channel," which will carry the 
excess water of any extreme flood which might top 
the concrete cross dam. However, as a flood 40 per 
cent greater than that of 1913 (giving the maximum 

FIG. 249-THE BUILDERS OF THE TAYLORSVILLE OUTLET, AUG. 11. 1920. 

The number of workers on the job seems to be large, but actual count totals "95 men and a dog," which for a piece 
of work of this magnitude, if one stops to consider it, is small.· These men built into the outlet structure, on July 29, 
568 cubic yards of concrete in the regular working day of ten hours. The same week they placed 2,408 cubic yards, or 
401 yards per day; and in 27 consecutive working days they placed 9,280 cubic yards, or 343.7 per day. The quantities 
may be made more vivid, perhaps, if we remember that a cubic yard is just about an old-fashioned "dump-board" wagen­
load. Nothing but the aid of powerful machinery could ever enable so small a force to handle that amount of heavy 
material. The water of the Miami River now occupies the place where the men in the foreground stand. The space 
beyond the wall will be occupied by the earth embankment of the dam, which will follow the general slope as seen, 
(the big "steps" being temporary features). The massive thickness of the wall, (50 feet at the base,) is to withstand the 
side pressure of this earth, tending to overturn it. 
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FIG. 250-PROGRESS CHART OF THE CONCRETING, TAYLORSVILLE OUTLET. 

which it is thought can ever be reached in the Mi­
ami valley), wi ll stil l -fall more than 17 reet short 
of reaching the crest of the dam*, the likelihood that 
water will ever go over the spillway, to say nothing 
o-f overtopping the dam, is seen to be extremely re­
mote. To top the dam itself will take a flood more 
than double that of 1913. 

The flood discharge of the Miami at Taylorsville 
in 1913 was 127,300 cubic feet per second, which the 
new outlet works would reduce to 51,300. These 
figures should be compared with the two next high­
est 1913 discharges in the valley, 78,300 at Huffman, 
on Mad River, reduced to 32,600, and 85,400 on the 
Stillwater at Englewood, reduced to 11,000. The 
reduction in flood flow at Taylorsville could have 
been easily made considerably more by con­
stricting the conduits, but for the cities of Troy and 

Tippecanoe on the edge of the retarding basin, 
where a raising of the dam height would have re­
quired an objectionable raising of the levees. 

As it is, the discharge of a spillway level flood 
through the Taylorsville outlets, if one should ever 
occur, which is unlikely, will be an imposing spec­
tacle, 53,600 cubic feet of water, equal to 1,675 tons, 
or about the mass of a twenty-five car freight train, 
rushing through the conduits every second at a 
speed of 33 miles per hour and dashing itself into a 
"standing wave" of lathering foam, twenty feet or 
more in height, in the massive concrete basin pre­
pared to receive it at the outlet end. It is this mas­
sive basin, 200 feet in width, which appears in the 
foreground in Fig. 258. By it the speed of the water 
will be checked to a harmless rate of six or seven 
feet per second, as it issues into the valley below. 

The Progress of the Taylorsville Concreting 
Conservancy Daily, Weekly and Monthly Records Broken in Doing This Work. 

One of the most satisfactory th ings about the 
Taylorsville outlet construction was the e..xcellent 
rate of progres on the work. This i hown in the 
progress chart in F ig. 250. Ho rizon tal di stan ·es on 
this chart represent t ime, the years, month and 
days being marked. Each vertica l division repre­
sents 3,000 cubic yards of concrete placed in the 
walls and floors . . The heavy line how the actual 
progress of the placing. Thus on June 2, 1920, the 
heavy line is about seven a11d a third di vision above 
the base, ind icating about 22,000 cubic yards of con­
crete deposited in place up to that date. The broken 
straight line just above th e heavy lin e shows lhe 
schedu le o( 1 roposed progJ·ess set by th engtneers 
at the beginn ing of the work, the rate bein g 100 
cubic yards per day from the beginning (on October 
17, 1919), up to ?viarch 15, 1920, and 200 cubic yards 
per day after that date. 

Several int re. ting things are brought out on this 
chart. One i tha t at the beginning the curve of 
actual progress dropped distinctly I elow the 100 
yard per day set. The reason Tor this was the lack 
of sufficient gravel to keep up the pace, and this in 

*The top of the concrete cross dam, or "spillway weir; ' 
will be 19 feet below ~~ he dam crest. 

turn was due to the necessities of the Baltimore and 
Ohio Railway relocation. The Taylorsville borrow 
pit was in fact furnishing gravel ballast for the new 
tracks, and this continued from the beginning up to 
December 16, the total furnished for this purpose 
during this period being 33,000 cubic yards, a fact 
noted on the chart. The equipment was not of suf­
ficient capacity to keep both the railway and the 
outlet work going at full speed. The railway work 
was in fact delayed beyond the date originally esti­
mated; hence the interference. 

It will be noted that the rate of actual progress 
did not at once pick up much, following the com­
pletion of the ballasting, and this was due to the 
winter weather. The season was rather severe, and 
this held the work back, a matter commented on 
later. From March 15 on, however, the rate accel­
erates at once as an average, to the standard 200 
cubic yards per day set, and so continues till the 
middle of June, when it again speeds up and about 
July 25 reached and crossed the line of the proposed 
progress. It dropped again as the work approached 
its end, unavoidably, as most concrete work slows 
up in the "puttering" details of finishing the job. 
The last concrete was poured on September 25. 
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T he rate of placing during July and August ex­
ceeded considerably, in fact, the expectation, and 
broke all previou records on Conservancy work. 
T his might perhaps be expected, the work being 
con iderably more massive than any other 'on­
se rvancy job, and therefore permitting the develop­
ment of more efficient ''q nan tity production ." 

evetheless, mu h credit mu t be given to tho e in 
charge, th chart hawing that the work was fin­
ished about one month ahead of the expected date. 

The re ·ord day work at Taylor ville was 56 
cubic yaTds of concrete in place, made on Monday, 
July 29, the high record at any other dam being 374 
cubic yard . T hi ' as in on ten-hour shift. The 
high week included the rec rd lay and ncled July 
24, with 2,408 yard placed r at the rate of 401 
yards per 10-hour shift. In 27 consecutive working 
days 9 280 cubic yard were 1 laced, or at the rate of 
343.7 yard per day. Th day' wor t· was always in 
one 10-hour shift. 

Th men in cha rge of th · work at Tayl rsvill ' 
have b en . N. Floyd, Divi . ion Engin Cl" J-T. L. 
Fr und A i. tant Engin en. H. Petty, and 

hive ly, uccessive ffic Engin ers, and 
H. lVI. h rwood uperintcnd nt f Con truction. 
Tho e in direct harge of th concr ting wer H. R. 
Daubenspeck, s istan l E ngi11 eer, in 1 ector [ mix­
ing; \"!. J. Smith, Jr., Assistant Engineer, inspector 
of placing; W. D. Rogers, General Foreman at the 
forms; and C. P. Heckman, Foreman at the screen­
ing and mixing plant. 

The Cost of the Concreting 
T he (a\ orable rate of progre · inclical d by the 

chart is of cour con n cled with th 1ue tion of 
·o t . The original estimate f this wa $9.47 per 
c tt bic ya rd of concret a. an averag f r th vera! 
classe · of the material plac d. the cia c d pend­
ing 11[ on th amount of cement required the diffi ­
culty of placing (as requir ing pumt ing when below 
wat r lev I for in tance), and other factor. . The 
$9.47 was di ided into $2. 7 for the cement (134 
barr Is at $2.30 per barr 1), and $6.60 per cubi ya rd 
for the remaining item ( hown in th tab le 1 clow). 
The actua l cost has been $10.00 per ubic yard. 
The estimate was made in 1917. In consideration 

Compare Fig. 253, show­
ing the form be:ng re­
moved from the nose of 
a just finished p£er, (the 
nearest p 'er in the picture 
here shown). The plan 
of these piers is shown 
in Fig. 254 in its relation 
to the structure. The 
three piers, with the two 
abutment shelves in the 
walls on each side. will 
support the ccncrete 
cross dam to be later 
built blockin!! the space 
between the walls. (See 
front and back cover p' c­
tures.) The men at work 
on the second !>ier give 
the scale. The derrick 
handled the forms and 
concrete buckets. 

of the general conditions confronting construction 
work during the period when the work was being 
done, the showing is a very creditable one for the 
engineers and workers on the job. It represent~ in 
dollars and cents the careful attention to details 
pointed out in another paragraph. 

The division of the cost per cubic yard, just re­
ferred to, is given in the following table. It is based 
on "pay yardage," computed to the "neat line" of 
the masonry, this quantity being 42,243 cubic yards. 

Distribution of Concreting Costs 
Item Cost Per Per Cent 

Cubic Yard of Total 
Labor .............. ....... ...... ....... .... $ 3.51 35.1 
Supplies (cement, lumber, 

repair parts, etc.) ............... . 
Power (coal, electricity, gas-

oline) ....... ...... ................ ...... . 
Plant (erection, deprecia-

tion, camp) ........ ............... . 

3.02 

0.37 

2.43 
Industrial Insurance (2.45 } 

cent of payroll) ....... _, ...... . . 

J o~f ~:~~~~a~--~~~-~.~-~ ... ~.~~-~ 
0.67 

Total $10.00 

30.2 

3.7 

24.3 

6.7 

100.0 
The items under labor may be of interest. The 

figures give the cost per cubic yard of the several 
divisions. 

Distribution of Labor Costs 
Laying Tracks (in borrowpit) ......... .. - ... ··-·· ········$1.29 
Excavating Gravel ..... ... . - ......... _____ .... , ... - ... .. ..... _. 3.33 
Screening and Washing GraveL ......................... 1.95 
:Mixing and Placing ................................ ........... ....... 5.40 
Building Forms ··-···································· ······ ········· 9.44 
Trestle and Concrete Tracks ... .. .......................... . 3.10 
Repairs ........... .............. ......... .... . ................. ..... ... .. 0.67 
Placing Reinforcement .... ... ........................... ....... . 0.11 
Unloading Cement ············ ···· ··· ···-······· .... .... .......... . 0.47 
Cleaning Up .................... ....................... ... ............. . 0.32 
General and l\Iiscell. (including heating) .......... 4.37 
Storing Aggregate (extra labor only) ·- ··· .. ·-····· 0.67 
Dismantling and General Cleaning Up ... .... _ .... . 0.50 

Total .......... _ ................... ....... .. ......... ................ $3.51 

FIG. 251-0UTLET PIERS UNDER CONSTRUCTION, TAYLORSVILLE DAM, SEPT. 16, 1920. 
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FIG. 252- PROGRESS ON THE CONSTRU F 

The view in each case is toward the southwest, with the gravel washing and screening plant in the distance, (except in lof/eru· ~ 
p'cture.) The upper left shows the rock excavation at an early stage, (Aug. 28, 1920.) concreting not being as yet begun. '!'he ! ' 
middle. taken June 11. 1920, shows the rock excavation complete, the pool basins complete and the walls well along. The UP~{ 
taken Aug. 11. 1920, shows the east (left) wall up to full height, the west one nearly so, and the upstream half of both walls w ( 
The lower left, taken Sept. 16, 1920, sh.ow,s both walls compl~~e and t~e p'ers under construction. The lower right a.nd middleior · 
rama.) shows the structure complete m 1ts temporary condition, as 1t was on Dec. 28, 1920. The boom of the draglme excav~ cJil 
in this picture w' ll furnish a good scale, it being just 100 feet in length. The entire structure is 241 feet in total width, (not rut t f(<t 
the "cut-off" walls seen projecting at right angles to the main walls,) and 628 feet in extreme length, with a total height of 111 ee 

November Progress on the Work 
GERMANTOWN 

The principal work this month was putting in the per­
manent floor in the conduits. The work on the north con­
duit was completed November 24, 1920, and the creek 
turned through NoYember 29, 1920. The south conduit 
was completed December 21, 1920, and the creek turned 
through December 27, 1920. This marks the completion of 
the dam from the flood retarding standpoint. However, 
there is considerable cleaning up, trimming and disman­
tlmg to do. 

IN ork was started on the guard rail across the top of the 
dam this month. 

Another work of importance is the placing of slope re­
vetment along the south bank of the outlet channel and 
immediately adjacent to the outlet works. 

The new sloping concrete nose on the inlet partition 
wall was placed this month. 

The dismantling· of the monitor pump house, the primary 
dredge pump house and the hog box, and the removing of 
the local warehouse stock, haYe been completed. The dis­
mantling of the larg·e Lidgerwood dragline was started 
also. The small Marion dragline has been moved into 
Germantown, where it will act as a derrick for loading 
equipment on cars at the railroad yards. 

A. L. Pauls, Division Engineer. 
December 30, 1920. 

ENGLEWOOD 
The major operations in connection with the construc-

6on of this dam during the past month have consisted of 
pumping hydraulic fill and of excavating for the penna­
nent spillway. 

During the estimate month ending November 25, 143,000 
cubic yards were pumped into the hydraulic fill, usin,s 
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l'RE TAYLORSVILLE OUTLET WORKS. 

or :Vall~ to base of foundation. I t contains in its present condition about 45,000 cubic yards of concrete, (more than half of which 
cen 1~ the picture, being out of sight below the wat er surface,) and with the concrete cross dam and spillway apron to be built 

~7"'CUII1 . In fin al form, 55.000 cubic yards . The west wall, a t th e right, is 50 feet thick at the base, to withstand the great pressure, 
fa · · thousands of tons.) of the ear th embankment of t he dam during construction. This embankment will rest against the 

is s~e . this wall, and be flush wi th the wall slopes, extending thence across the river to the fa.r side of the valley. The Miami 
the ;n JUst beyo nd the dragline machine, flowing in its old channel s till. Its waters now occupy, however, the new channel as 

e:r end of the concrete structure, beyond which they are st ill blocked, t he downst ream (far) end of the channel not having as 
cavated. This excavation will be completed this w:nter and the river turned through. 

' umps os. 2 and 3 in rotation . The total embankment 
011 this date was 2.1 6.000 cubic yards. or 61 per cenL o f th 
I:Ompleted dam 
f 1'hc larg electr ic dra gJine eXCil\'a(cc( 11,000 cub:c yards 
Por the p erman ent spillway, placin "" th material into ' I tem . 
1 orary spoil pile from which it wiJI be rehandled into a 
C\"Cc parallel in g the spillway outl<.'t channel. 
t<-'ct~rpenters worked in termittent ly on the cribwork pro­
S!>"Il1011 for the spur lev e at the outlet of the Lemporary 

1 way. 
Dec H . S. R. McCurdy, Division Engineer. 

ember 15, 1920. 

LOCKI NGTON 
:Pra · bee Ctlcally a ll work at Lockington Dam was stopped 

by ,~mb~r 23rd for he winter. othing would be gained 
all fe Orklng to disadvantage under freezing conditions, as 
Oletioaturcs are safe aga inst flood and the date of the com-

n of the dam is controll ed by the duration of th e 

concrete work , which cou ld not be commenced b fore 
pring. The mess hall and the s tore ha e been clo ed until 

work is r sumed. 
The levees arou nd the core poo l on the dam are :1 l most 

places up to the top her.m, 20 feet from tl1 • top. Stone 
slope dressing has been keeping pace wit h the fi ll and the 
drain ditches have been commenced. 

Drilling of well holes from 20 lo •10 feet deep wi ll be 
done under contract this w inter for blasting the blue clay 
wh ich co ns titutes the major portion of the borrow pit to 
be ·wor ked next yer. The intent ion is to blast the grou nd 
so that it may soften by "weathering" before it i sluiced. 

'L'he camp is now being supplied wit h 2300 volt power 
from Piqua over the 33,000 volt line. T he change was 
made in order to disconnect the high voltage transforme rs 
at Lockington and th us save the core losses which would 
cost, fo.r power, about $800 during th winter. 

Barton M. Jones, D ivision Engineer. 
December 24, 1920. 
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TAYLORSVILLE 
The Lidgerwood dragline has finished the excavation on 

the inlet channel and is about ready to tart trackin g 
down to begin the excavation in the outlet channel. Two 
well drills have been making good progres drillin g thz 
rock in the outlet channel so that this can be shot by tl1e 
time lhe dragl ine arrives to tart digging. 

The gravel plant is about all torn down, and this and 
other bu ildings, together with rubbish, are being removed 
£rom the area to be excavated. 

The sluicing was shut down on the 23rd for the winte!·, 
and the dredge pumps are being repaired and the pipe lines 
relaid and renewed where needed. 

The stone pav in g at the west edge of the outlet c.hannel 
has been completed up to elevation 7 2, (18 feet above 
mean low water,) and the Bucyrus dragline is being over ­
hauled and disman tled to senJ to the Frankl in job. 

Noth ing has been done on Road 2 th is month except 
laying some pipe culverts. 

December 30, 1920. 
0. N. Floyd, Division Engineer. 

HUFFMAN 
During the month of November, 59,000 cubic yards of 

material were pumped into the dam. The total embank­
ment December 1st was 507,000 cubic yards . 

The gaps left for the Erie Railroad at the north end of 
the dam and for th e diversion channel near the south end. 
have been entirely closed, a nd th e dam from the outlet 
works to the hill at th e north end, a total length of 270\l 
feet, is being carried up as a unit. 

The steam dragline is now building the levee slope on 
the downstream side of the dam. After completing the lih 
it is now on , it will b used to finish up some excavation 
in the river chann el below the outlet works. 

A three-quarter yard dragline bucket has been put on 
the American Ditcher, used on the railroad work, and this 
machine is now building levee slope on the upstream side 
of the dam. 

The placing of heavy rip-rap on the north bank of the 
entrance channel to the outlet works has been completed. 
The south bank is in a rock cut and will not require any 
rip-rap. 

Oversize rock rejected by the screen at the pumping 
plant is being hauled away and placed as surface paving 
on the upstream slope of th e dam. 

C. C. Chambers, Division Engineer. 
December 24, 1920. 

DAYTON 
Dragline D-16-15 is completing its work in connection 

with the laying of a 16" water main upstream from Stewart 
street bridge. D-16-16 has crossed the river below Third 
street and will now complete the channel excavation on the 
right side of the channel between Third and Fifth streeto. 
D-lG- is u ndcrgoin~ repair at the g ravel plant. D-H.i-1!1 
i · nea rly throu g h w1 th it work on th e I v at McKinley 
Park a nd will soon eros th e rive r to peJ·form the remain­
ing cha nn I excavation near Dayton l ie\ br idge. throwing 
the material back into a spoil hank opposite. 

Stillwater Dri,·e wall is complete excep t for th e copi ng 
section, 3730 cubic yards of concrete, or 0 % or th e t tal 
quantity, being in pia c. The concreting plant has be •u 
dismantled. T he backfilling i about ha lf mpl ted. 
ll ach a v n ue wa ll is ~ 5% COlll !>lete, 1500 cu bi · y;1rds of 
concrete b in g iu pia e. F irs t s treet ' a ll is 3 % complet~. 
670 cub ic yard being in place. onstruct:on of the cvcral 
small retainin g walls along the Mad River levees ha s been 
started. 

Price Brothers are driving a steel piling barrier to ~tream 
bed grade across the mouth of Wolf Creek. 

J. C. McCa nn has started the earthwork construction u11 
Mad River, excavating from the north bank ab ove Keowce 
street. Four houses on Ohio street are being rem oved in 
connection with that work. 

To date 56,800 cubic yards of sand and gravel have been 
issued from the gravel plant. 

Previous to Decem! er 1, a3. 1 00 cubic yard of hann<'l 
cxca vation (Item 9) had oe n r moved and U7. 00 cubic 
yards of levee em bankment placed. 1 he tota l yarda g~ 
handl ed in accomplishing that work amounted to L, 60,-100 
cubic yards. These figures do not include 105,000 cui ic 
ya rds of excess e,xca valio n for th e la un hing has in and 
scowing canals. 

C. A. Bock, Division Engineer. 
December 17, 1920. 

HAMILTON 
The total amount of channel excavation (Item 9) to 

December 1st, was 827,700 cubic yards. The electric drag­
line, D-16-18, is working between the railroad and the 
Columbia bridge, finishing up the west bank. 

At the Black street bridge all of pier 5 and the footing of 
pier 6 have been completed. The dragline has driven the 
piling for the falsework on span No. 6 and part of span 
Ko. 5. 

Price Brothers ha ve driven a trestle for the support or 
th e Bell Lin Railroad a t the we t end of the br,dge and 
the track is now bein g moved to this temporary location. 

s oon as this track is moved the dra gline will start ex­
cava ting for the west abutm ent. 

Price Brothers haYe started to drive piling for the revet­
ment on the west side of the river south of the Main street 
bridge. 

The driving of steel sheet piling and the excavation are 
being continued on the Black-Clawso n wall. 

C. H. Eifiert, Division Engineer. 
December 22, 1920. 

FIG. 253-LIFTING FORM FROM UPSTREAM NOSE 
OF AN OUTLET PIER. SEPT. 21, 1920. 

This is the near p:er of Fig. 251. The nose is made of the 
shape seen as a protection against drift ice, and other float­
ing debris. The form in the air is one-half of that seen in 
F ig. 251. The 17'.1 cubic yard buckets used to carry the 
concrete a ppear in the lower left corner. They are carried 
on small platform cars running on the track at the left, and 
lifted by the derrick. The p:ers are 11 feet wide and abcut 
100 feet in extreme length, the fou r conduit open ngs 
form ed by the piers and side walls being 15 feet wide and 
40 feet long, with a total height of 19 feet 2 inches. 
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UPPER RIVER WORK 
Troy-The dragline, under the direction of Donald Jef­

frey, completed its river excavatiou between the Market 
street and B. & 0. brid.gcs on December l Oth and moved 
back to the B . & 0. embankment, in ordet· to place about 
1,000 cubic yards of earth to form a siding for the new 
city electric ligh t plant. ince then it has crossed over 
North Market street and is at present excavat ing in the 
river channel on the upper side o£ the Market s treet bridgc. 
The e.·ca vat ion under the Market street bridge will be 
completed, and the drag line viii then start excavating th e 
narrow channel and building the levee on the right ide of 
the river, between the Market and Adams street brid ges. 

The C. & C. Haulage Company has continued to haul 
gravel from the river channel below Market street into the 
spoil banks on either s ide of North Market street. The 
high water of Thanksgiving w ek caused a delay of one 
week, and only one of their two shovels has been work ing 
since then. 

The F inke Engineering Company has been idle since our 
last report, due to the fl ooding of their borrow p it an d the 
weather conditions making the hauling so heavy. They 
are starting operations again at this time. 

Piqua-Dur ing the last month, the eleclricat department 
has placed a transformer station ncar the place where the 
dra gl inc is to be unloaded, and the derrick has been as em­
bl ed on the ground in read iness to be raised inlo po it ion. 

Tippecanoe City-The District electrical deparlm nt has 
started to place a pole line alon g the location o f the pro­
posed levee, which paral lels the M. & ~- Canal for some 
distance. The power will be obtained (rom tbe Dayton 
Power and Light Co. and lhe constructio·n line will co n · 
nect with their line ncar the D. & T. power plant at the 
sc utheast end of town. 

A. F. Griffin, Assistant Engineer. 
December 20, 1920. 

LOWER RIVER WORK 
Miamisburg- During the past month Cole Brothers havt: 

constructed l,OOO lineaL feet of the east levee, bringing it 
to a point just back of the lv[iamisburg naper mill. Here 
it will be necessary to construct concrete conduits anrJ 
flood gates to take care of the tail race of lhc mill. In 
order to reduce the yardage of concrete and facilitate con­
struction a new permanent channel more nearly at right 
an g les to the levee line was excavated with Lhe dragline, 
and a temporary channel was also dug. The water is now 
flowin g throug h the temporary chan nel thus leav in g the 
permanent channel free from running water during con­
struction of lhc concrete work. A storage pile of material 
has been left with which to fill the gap across the two 
channels. T he dra gline has cro sed the old tail race and io; 
again building levee. 

Franklin-Jeffrey, Boor hem & Co. have completed the 
levee on the west side and are shipping out their equip­
ment. 

The Cincinnati Northern Railway has commenced the 
work of raising their bridge and track, as required by the 
District, in order to give the necessary cross-sectional area 
in the river channel. 

Middletown-Price Brothers have completed the revet­
ment construction and commenced work on the Hydraulk 
street crest wall. About 100 lineal feet of wall has been 
constructed, leaving 1,275 lineal feet to be built. 

December 22, 1920. 
F. G. Blackwell, Assistant Engineer. 

RAILWAY RELOCATION 

Big Four & Erie-There is very little to add to the re­
port of December. M. K. Frank has dismantled the old 
Erie track from Dayton to the Mud Run bridge just east 
of Osborn. This work is 75% completed. 

Baltimore & Ohio-Mr. ]. C. McCann has completed the 
contract for the work at the Narrows. This finishes the 
relocation of this railroad. 

Ohio Electric Railway-The date for beginning opera­
tion of the Ohio Electric from Huffman to Fairfield has 
been tentatively set for January 10, 1921. The railway 
company are now bonding the rails. 

December 30, 1920. 
Albert Larsen, Division Engineer. 

RIVER AND WEATHER CONDITIONS 
The rainfall in the Miami Valley during the month of 

November varied from 3.42 inches at Germantown to· 4.45 
ii:ches at Taylorsv ill.e. 'l'hc most of the prec ipitation oc­
curred in tw o storms; the first on the 16th and 17th, in 
which the precipitation was in the form of snow, and the 
second, on the 21st and 22nd. T he rainfall durin g the lat­
ter. together with the melted snow from Lhe former, re­
sulted in small rises of from 5 to 10 feet in the streams 
throughout the valley. 

t the Dayton Wealher Bureau office the total precipi­
tati n was 3A(l inches, or 0.57 inches greater tha n normal; 
the mean temperature was 4l.'! degrees, or 0.9 degrees le s 
than normal; there were 6 dear days, 7 partly cloudy days, 
17 cloudy days, and 11 days o.n which the precipitation 
amounted to O.OJ of an inch or more· the average wiud 
velocity was 10.1 miles per hour, the prevailing direction 
being from the sou thwest; an d the maximum velocity for 
five minutes was 28 miles per ltour from the northwest, on 
tr.c 2nd. 

Ivan E. Houk, District Forecaster. 
December 30, 1920. 

The Common Sense of Concrete Mixing 
The Proper Relation Between Theory and Practice in Proportioning Concrete, 

as E xhibited on the Taylorsville Outlet. 

Much has been said and written about theoretical 
mixes of sand and gravel for concrete, so propor­
tioned that the voids in the coarser sizes are just 
filled by the next size smaller, and the voids in these 
by the next; and so on down to the cement itself, 
which is then supposed to fill the final voids and lock 
the whole mix into one solid mass. But the condi­
tions at Taylorsville are a capital illustration of the 
frequ ent coli is ion bet we. n the demands of a<>tual 
work and the teaching· of th ese line S! Lm theories. 
It comes down to a question o£ dollars and cents. In 
actual work one must take beds of gravel as they 
occur conveniently to the work, with such rejection 
of undesirable sizes as screening costs permit, the 
expense of inhaul usually more than off-setting any 
gain in cement obtained by going to a distance. At 
Taylorsville the grading of the sand and gravel in 
the beds (in the valley bottom next the dam,) was 
very irregular. A screeni11g plant separating the 
sizes, to be subsequently recombined, (see Bulletin 
for April 1919,) cou ld not entirely cu r this diffi-

cu i ty, on account of the preponderance of finer 
gravel. All washed material below 74 inch went 
into the sand bin. The gravel was screened into 
two sizes-fine, rurming from 74 inch to 1,0 inch, 
and coarse, running from 1,0 inch to 3 inch, (with a 
littl e "over ize" r ck thrown in as it came in the 
pit). The rule was to combine these two grades in 
the mixiug "50-50," because experiments showed 
thi gav I ast v ids in the mix and hence, t heo­
retically, . lidcst concrete ... But in practice, mo t of 
the time the finer •Tavel exceeded tbe coarser in the 
ratio o£ J to 15, or even 17 to 13, a11d as the throw­
ing a way o[ the excess finer size, after washing and 
s reening it, would be a foo lish '"'aste without cor­
responding gain in strength of concrete, the varia­
tion was permitted and the e11tire gravel material 
used up. (With exceptions noted later.) The 
trenglh of the mi..""C was a sured by breaking con­

crete cyl i nclers, made from the actual materia ls put 
in the work, in a te ting machine, leaving always 
the standard margin for safety. 



92 THE MIAMI CONSERVANCY BULLETiN 

Much more flagrantly theory was disregarded in 
the proportioning of the and to Lhe gravel, in order 
to secure economy in working the concrete in the 
forms. Fresh "pudding" concrete, dumped from 
the bucket in masses equal to a v,ragon load, has to 
be tramped and shoveled laboriously into place in 
the forms by men in heavy hip rubber boots, wading 
often a foot deep in the thick material. The mixtw·e 
consists of a mortar of sand, cement and water, to 
which enough gravel has been added to make a 
thick pudding. In the tramping and shoveling the 
mortar acts as "grea e" to the gravel, greatly facil i­
tating the getting of the dumped mass to all sides 
and corners of the form. The mortar acting as 
binder to the gravel, the strength of the resulting 
concrete depends on the trength of the mortar, and 
gravel may theoretically be added as long as there is 
mortar enough to fill the voids, without loss of 
strength. Practically, long before this point of sat­
uration, as it may be called, had been reached, the 
mixture became so stiff for lack of sufficient mortar 
to "grease" it, that the tramping and shoveling, 

laborious at best, became so much so as inordi­
nately to increase the cost. Hence the practical 
rule,-secure a mortar· of sufficient strength, and 
then add as much gravel to it as it will bear and still 
work moothly in the forms ; and the tests at Tay­
lor vi lle (d scribed in lhe Bull t in for March, 1920), 
•..vere simply to determine what proportions of the 
·and and gravel, with the peculiarities of grading in 
izc of the e mat rials in the Tayl rsville pit , would 

have to be mea ·ured into the on rete mixer in order 
to secure a mix which when it arrived at the forms 
would fulfill this practical test. 

But this practical rule cam into sharp conflict 
with theor tical concreting mixing. The "SO-SO" 
combination of fine and coarse gravel (16 cubic feet 
of each lo the batch of concrete,) was found experi­
mentally to contain 34.8 per cent of voids, and to 
shrink in the process of mixing to a volume of 2S.8 
cubic feet. Hs voids then were 9 cubic feet. Theo­
retically, this would mean that 9 cubic feet of sand 
must be added to fill these voids, with sufficient 
cement to fill the sand voids, and enough water to 
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LONGITUDINAL SECTION 

ACC.N0.4046 

FIG. 254-PLAN AND LONGITUDINAL SECTION OF TAYLORSVILLE OUTLET WORKS. 

The dimensions are given and need not be repeated. Note the dotted outline of the spillway structure, comprising 
about 10,000 cubic yards of concrete, which is yet to be built, (after the earth embankment is completed,) as a cross 
dam between the walls, whose crest is the spillway floor, and beneath which are the conduit openings. The flow of the 
river will be toward the right. Note how the cross section of the four conduits, (15' by 19' 2" each, totaling 60' by 
19' 2",) broadens and deepens down the notched stairway into the basins below, the hydraulic jump pool, (just above 
the left ha.nd weir,) being 200 feet wide and 33 feet deep below the top of the central partition wall, (the latter being seen 
in Fig. 258 with its top just above the water level.) It is this broadening and deepening, which, together with the weir, 
produces the hydraulic jump that absorbs the destructive energy of the issuing water. 
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The gravel was dug by 
a Class 14 Bucyrus drag .. 
line in the gravel pits at 
the right and transported 
on the construction 
tracks shown, by means 
of 12-yard Western air 
dump cars dmwn by 40-
ton American locomo­
tives, to the gravel wash­
ing plant on the east 
bank of the river. Here 
the material was ' washed 
and screened into sand 
and fine and coarse 
gravel, which were then 
recombined and mixed 
with cement into con­
crete under the same 
roof, the cement house 
being immediately adja­
cent, and the latter ma­
terial being wheeled in 
barrows. From the 1-
yard Smith concrete 
mixer the material was 
dumped into 1.y,l-yard 
bottom dump buckets 
and transported to the 

( Contlnu~d helow. ) 

FIG. 255-PLAN OF TAYLORSVILLE CONCRETING LAYOUT. 

forms on small platform cars, drawn by three-foot gage Fate gasoline locomotives. The buckets were lifted and dumped 
by two stiff-leg electric derricks with 105-foot steel booms, (later 90-foot) two being necessary on account of the great 
width of the work, (241 feet maximum.) 

make a proper mortar. Practically, however, 9 cubic 
feet of sand gave a concrete which was so difficult to 
tramp and shovel into place in the forms that using 
this proportion was out of the question. The pro­
portion of sand had to be run up to 13 cubic feet­
an increase of more than SO per cent over the theo­
retical quantity-to secure a smoothly working, eco­
nomical concrete, (the strength again be:ing always 
and regularly checked by breaking tests of the actual 
material used). 

Practically, any excess of gravel in the concrete 
was easily avoided. The appearance and behavior 
of the "mix" as it poured from the mixer into the 
buckets in which it was carried to the forms indi­
cated the trouble at once to the man in charge of 
the mixer. In the forms, the material "would pile 
up like a heap of rocks," and the labor of shoveling 
it would become so great that the men could be 
"depended on to kick quick and loud" whenever 
signs of excess gravel appeared. Addition of water 
in such a case-a frequent expedient with the un­
initiated-is worse than useless. It simply thins the 
mortar, making it less adherent to the gravel, and 
hence more readily separated, so that the "heap of 
rocks" piles up more stubbornly than before. 

But the troubles were not all a matter of measure 
and proportion. In the Taylorsville gravel pits 
there were pockets of "buckshot sand"-coarse an­
gular material wi·th large excess of the Ys to 7;1:-inch 
sizes. Thirteen cubic feet of this- the ·regular 
charge-would make a batch work as hard in the 
forms as if it contained excess of gravel. The regu­
lar 4-bag charge of cement-with the water the true 
"grease" of the mix-while sufficient with the aid of 
finer sands to fill the voids between coarser grains, 
was totally insufficient in the buckshot sand where 
these finer grains were lacking. Thus the mortar, 

instead of becoming a true slime and "grease" for 
the gravel to slide in, would become a mass of small 
angular pebbles painted with a thin coat of cement, 
with several gallons of cement grout at the bottom 
of the bucket. The resulting concrete, arrived in 
the forms, was as sure to produce the "quick and 
loud kick" from the men as in the case already men­
tioned. Addition of water, here as before would 
have aggravated the trouble instead of curing it. 

Methods of getting rid of the excess of the buck­
shot sand and "pea gravel" were given in the Bulle­
tin for March, 1920, (these materials being so per­
sistent in the pit at times as to require the excavator 
to dig in a new location). In the end the holes in 
the sand screen were enlarged over a strip 15 inches 
wide at the lower end, permitting the obnoxious 
materials to drop through into a waste chute dis­
charging into the river. 

The work being mos.t of it massive, with little 
steel reinforcement, the mix was in general, approxi­
mately, 1 :3 :6. (1 of cement: 3 of sand: 6 of gravel.) 
It being convenient to measure the cement in the 
full bags as shipped, the measures to secure the pro­
portions named were 4 bags of cement, (one cubic 
foot to the bag,) to 13 cubic feet of sand, to 25.8 
cubic feet of mixed gravel, the latter figure being the 
result of mixing 16 cubic feet each of the fine and 
the coarse grades, as given by preliminary tests. 
But practically, as stated, the 16:16 mix was varied 
to suit the run of gravel in the pits. A 1 :3 :6 mix 
would seem to require 12 cubic yards of sand instead 
of 13, but as repeated tests, made regularly as the 
work proceeded, showed that 10 to 25 per cent of 
the "sand" which came through the sand screen ex­
ceeded 7:4 inch in size and could be considered really 
as fine gravel, the extra cubic foot was added to se­
cure a true sand ratio. 
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AUCTION SALE 
At Germantown Dam, 27~ Miles Northwest of Germantown Village 

Wednesday, January 26, at 1:30 P.M. 

This shows what a beautiful home can be made of one of these bungalows. It is the residence of Chief Steward 
McCarthy at Taylorsville Dam, and is of the exact size and plan of the No. 4 cottage to be sold at Germantown. 

BUNGALOWS-COTTAGES-HOUSES 
These dwellings are most of them of the bungalow type, and have been used as homes by the Con­

servancy employees during construction of the Ge rmantown Dam. 
They are attractive modern houses, equipped with up-to-date toilets, shower baths, electric wiring, 

and plumbing for hot and cold water. 

They are bargains for anyone desiring­

A Cozy Bungalow Home 
A No. 1 Garage 

A Summer Cottage 
A Farm Tenant House 

They are well built and can be moved at a very nominal cost. Some are built on the sectional plan, 
so as to be readily taken apart for removal. 

These Houses will Positively be Sold to the Highest Bidder 

If the Weath~r Is BaJ the Sale Will be HeJd in the Steam-Heated Camp Mess Hall 

TERMS OF SALE 

20 per cent in cash at time of sale. 40 per cent at end of three months. 40 per cent at end of six 
months. 5 per cent discount for full payment in cash. The 40 per cent payments must be secured by 
notes without interest and with approved security. Reasonable time for removal of houses. 

Following is List of the Houses for Sale 
No. 1-3-room frame cottage, 24 ft. x 24 ft; shower bath, No. 5-5-room frame cottage, 34ft. x 26ft., colonial stoop, 
toilet, 2 closets, built in cupboards and sink, pantry, porch in rear, shower bath, toilet, pantry, built-in cup-
porches, front and rear. boards and sink, closets. 
No. 2-4-room frame cottage, 24 ft. x 26 ft., shower bath, No. 6-2-room frame cottage, 18 ft. x 18 ft., shower bath, 
toilet, 2 closets, pantry, porches front and rear, sleeping toilet, porch, 2 roms (18 ft. x 10 ft. and 8 ft. x 13 ft.), one 
porch, built-in cupboards and sink. large enough to convert into two rooms. 
No. 3-4-room cottage, 18ft. x 26ft. (2 rooms first floor, 2 No. 7-Cottage type boarding house, large dormit ory with 
rooms second), 2 porches front and rear, shower bath, t oilet and bath separated from living rooms and bath room 
toilet, storage room, pantry, built-in cupboard and sink, of the family . Sectionally b uilt and could be converted 
closets. into 2, 3 or 4-car garage. Also ideal for summer cotta ge. 
No. 4-5-room frame cottage, 32 ft. x 24 ft, colonial stoop, No. 8-Cottage used for First Aid Hospital, 30 ft. 6 in. x 
porch in rear, shower bath, toilet, 3 closets, built-in cup- 18 ft., 4 rooms, including kitl. .. .::n, shower bath, 2 sinks, 
boards and sink, pantry. toilet, front porch. 

These houses may be inspected at any time by seeing A. L. Pauls, Division Engineer Germantown 
Dam. Call the Miami Conservancy District, Telephone Main 2903, Dayton, Ohio. 
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FIG. 260-BLACK STREET BRIDGE CONSTRU~TION, FROM WEST BANK DOWNSTREAM. JAN. 27, 1921. 

Piers 6, 5, 4, 3, and 2 are seen in the order named, from left to right. Compare· Fig. 259, taken at an earlier date, 
where the piling and part of the forms for pier 5 are seen in the excavation, with a pool of water in the foreground oc­
cupying the site of pier 6. Compare also Fig. 269, which shows the same view as is here seen, taken from the west tower 
of the cableway on the same date. The east tower of the cableway is here seen at the right in the background. The 
piles driven between the piers are to support the falsework for the bridge arches, which will be built during the coming 
season. Both abutments and 5 piers have been now nearly completed, leaving pier 1, (beyond the farthest seen) still to 
be built. 

Compare Figure 260, 
showing the machine on 
the same day and in the 
sam e situation. The 
caterpillar dragline exca­
vator has completed its 
work of excavation at 
the west end o£ t h e 
bridge and is crossing 
the river on its way back 
to the east bank, building 
as it goes an embank­
ment to travel on, by 
picking up the gravel be­
hind and placing it in 
front. The carriage of 
the cableway w h i c h 
handles the concrete for 
the piers, is seen above 
the dragline boom, with 
a suspended concrete 
bucket. The machine at 
the left is a centrifugal 
pump awaiting removal. 

(Crmtiuued htlow) 

-==---

FIG. 261-DRAGLINE EXCAVATOR "TREKKING" BACK TO WORK ON PIER 1, BLACK ST. BRIDGE. 
JANUARY 27, 1921. 

The piles next it have been driven to support the falsework for building the bridge arches, this work being planned 
for the coming season. 
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Resignation of R. M. Riegel 

The Bulletin records with much regret the resig­
nation of Ivlr. Ross M. Riegel, the chief designing 
engineer of the District, who goes to accept a posi­
tion on the engineering staff of the West Penn Rail­
ways Co. at Pittsburgh. Mr. Riegel came to the 
work of the District in August, 1915, and has been 
on the engineering staff ever since, except for a ·time 
in 1918-19, when he was with the Emergency Fleet 
Corporation, Housing Division, on war work. His 
experience includes also work on Mississippi River 
improvement, with the New York Board of Water 
Supply and with the Pennsylvania Water Supply 
Commission. He won the Fuertes gold medal in 
1918, awarded by Cornell University, for original 
research on the hydraulic jump. He was appointed 
designing engineer of the District in 1919, following 
the resignation of Mr. W. M. Smith, to take charge 
of design on the Illinois Canal Link. His colleagues 
all wish him the largest measure of success. 

Partial Failure of the Third Street Bridge, Dayton 
On January 20, at about half past five p. m., there 

was a partial failure of the second pier from the 
south end of Third Street bridge across the Miami 
in Dayton, the north part of the pier cracking away 
from the rest and sinking about a foot, thus permit­
ting the adjacent portions of the arches to collapse 
and fall into the river. 

Traffic ·was of course at once stopped until an ex­
amination of the bridge could be made as to the 
cause of the accident, and proper steps taken to pro­
vide a remedy. On consultation between the city 

and Conservancy authorities, it was decided to call 
in Mr. John L. Harrington, of the firm of Harring­
ton, Howard and Ash, bridge engineers, of Kansas 
City, Mo., to take charge of an independent investi­
gation. This examination has been made, and Mr. 
Harrington is now engaged in preparing his report, 
with recommendations as to the restoration of the 
bridge, and as to what precautions should be taken, 
if any, as regards the other bridge structures. A 
sketch showing the part of the bridge which failed, 
and also some other bridge structures in the Con­
servancy District, including Black Street bridge in 
Hamilton, now building by the Conservancy forces, 
will be found on page 100. The importance of prop­
erly designed piers is obvious from the sketch. 

Conservancy Technical Reports 
In connection with the publication of Part VII 

of the Conservancy Technical Reports, noted last 
month, it is thought desirable to print in this issue a 
full list of these reports, with prices, etc., for the in­
formation of the public. The prices are all net, post­
paid; the reports all in paper covers, 6" x 9". 
Part I-The l\iiami Valley and the 1913 Flood. 

By Arthur E. Morgan, Chief Engineer. 
Price, SO cents. 

Part II-History of the Miami Flood Control 
Project. By C. A. Bock, Division Engineer. 

Price, SO cents. 
Part III-Hydraulic Jump and Backwater Curves. 

By Sherman .M. Woodward, R. M. Riegel and 
J. C. Beebe. Price, SO cents. 

(Continued on Page 111) 
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SECTIONS ALONG CENTER LINES Of BRIDGES 
SCALE OF FEET 

20 0 20 40 

Acc.No.4090 

FIG. 262-SHOWING FOUNDATION CONDITION OF FOUR MIAMI VALLEY 
BRIDGES 

Piers 2 and 3 of each bridge are exhibited, pier 2 of Third Street bridge, Dayton, being 
the one whose recent partial failure makes the above sketch a timely one for comparison. 
Black Street bridge at Hamilton, now under construction by the forces of the Conservancy 
District, is shown at the top, with the Third Street structure immediately below. The fun­
damental fault with the design of the Third Street bridge piers, according to Mr. John H. 
Harrington, the bridge engineer, called in to make an independent investigation of the de­
fective structure, was that the piers were n ot carried to a sufficient depth and that no piles 
were driven under them. T he ample provision at the Black Street bridge, designed and 
now building by the District forces, is evident as to both these particulars. (See also 
page 101.) 
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The Design of Conservancy Bridge Foundations 
Piers Carried Down 12 to 16 Feet Into Gr·avel Material, With Piling Beneath 

Driven 18 Feet Deeper. 

The partial failure of the second pier of the Third 
treet briclg in Dayton naturally directs public at­

tenti n to th · bridge which are on the building 
program under th direction of the ons rvancy 
Di trict · and especially to the bridge now under 
con tructi n at Black treet, lami lton, since it is a 
structure of the same type, and of about the same 
size, as the Dayton bridge which proved defective. 
The nature of the foundation materials and the char­
acter of the river, are also practically the same in 
the two cases. 

It should be understood at the outset that bridge 
foundations in the Miami Valley cannot usually be 
carried down to rock. The valley was scoured out 
by glaciers and the valley floor i underlaid hundreds 
of feet deep with gra els, sa nds and clays deposited 
at the time of the great ic h et. To go down to 
rock through these deposits is out of the question. 
Gravel mixed with sand, when excavated to a suffi­
cient depth so that the concrete of the pier footing, 
when built upon it, will not be undermined by the 
river during flood, makes a solid and sufficient foun­
dation. To make the assurance as to undermining 
more sure, however, round timber "piles," like tele­
graph poles, should b driven into the gravel beneath 
the pier footing. nd there shou ld be enough of 
t hese pile so that, even if all the gravel immediately 
underlying the pier hould be wa hed away, the pier 
would still stand firm, supported by the piles alone. 
Such timber piles, it needs to be said, when below 
ground \Vater level, (as in a river bed) will last in­
definitely without decay. 

As to both these criticisms, the facts are well 
brought out in Fig. 262, which shows piers 2 and 3 
in each of four Miami River bridges, all dravm to 
the same scale, the new Black Street bridge at 
Hamilton being at the top; and the Thitd Street, 
Fifth Street and Main Street bridges in Dayton fol­
lowing in order down the page. Main Street bridge 
was built in 1902, Third Street in 1903, Fifth Street 
in 1916, while the Black Street bridge is now under 
construction. Inspection will show that the Third 
Street design, which fa iled, is lhe shallowest of the 
four, and also the only one which has no pile under 
its foundations. 

The effect of the 1913 flood on Miami River bridge 
design is naturally very noticeable. The figure 
shows this, as does the record of all the Dayton 
bridge . nly one bridge in ayton built before 
the A od has piling under its piers, and that is Main 

tr et bridge, h ' n in Fi<T. 262. All ·the bridge 
built ub equent to the flood-} eowee treet, W b-
ter 'tr et Fifth trcct and the Dayton Union rail­

way bridge-have piling beneath the piers, except 
the last, and in this case the concrete is itself carried 
to so great a depth -(26 feet below the river bed)­
that piling would be superfluous. 

The clearest example of the value of piling beneath 
bridge piers was given at the Main Street structure 
in Dayton during the 1913 flood. These piers, built 
in 1902, were not carried a sufficient distance below 
the stream bed, so that the flood undermined them 
to depths varying from 5 to 7 feet beneath consider­
able portions of the foundation footings, leaving 

- 1 1'"-------".attl'---- - ~J·(/'-------- ~;,· _ _ _ __ , , • • 
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FIG. 263-ELEVATION OF BLACK STREET BRIDGE SHOWING FOUNDATIONS. 

Foundations built of gravel, carried to a sufficient 
depth, and supported below in addition upon piles 
driven into the river bed in the manner described are 
very satisfactory. Such foundations have been pro­
vided for the Black Street bridge in Hamilton, now 
under construction; such also will be designed for 
the new Adams Street bridge in Troy, the work on 
both of these bridges being in charge of the Con­
servancy force . 'imilar fo undations are exempli­
fied by the pi r buil for the ifth Street, Webster 
Street, and Kcowee Street bridges in Dayton, all of 
which were approved in plan by the Conservancy 
engineers bef re the truc.tures were built. 

l\Ir. Harriugton the con. ulting ngineer who wa 
call ed in by the ity aulhoritie of Dayton to ex­
amine and report on the cau e o( the trouble at 
Third treet, declared the fundamental cause to be 
faulty design in failing to carry the piers to a suffi­
cient depth, and in failing also to provide piling be­
neath the concrete foundation "footings." 

the. c portion supported b the piling alone. Un­
doubtedly the piling aved the · tructure, which in 
fact tood quite undamaged. The piers, under rec­
ommendation of the onset·vancy au thoritie , were 
reinforced by driving a 10-{oot fence of teet sheet 
p iling around each pier, and filling the space between 
the piling and the pier with mass concrete. This 
provide a trong defen ·ive arm r again t uch an 
accident as overto k the Third trcct bridge, in ad­
dition to the piling beneath the piers. 

Examination of the Black Street piers in Fig. 262, 
will show that the concrete "footing" extends from 
12 to 16 feet below the bottom of the new bed of the 
river as cstabli hed by the flood prevention plans; 
and that b neath each pier the timber piles extend 
18 feet below the pier bottom. T he top of the piles 
are imbedded tw feet in the ncrete f the pier. 
An idea of how thickly these piles are driven is given 
in Fig. 265, ·which shows the piles in the process of 
being driven by a steam pile driver. (The pile 
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driver is carried in the vertical "leads," (guides) 
suspended from the end of the slanting boom of the 
dragline excavator, the latter machine having been 
adapted to this use by removal of its bucket and a 
few other minor changes). Fig. 266 shows a test 
made on one of these piles after it was driven, iu 
order to see what weight it would support. Thirty 
tons of pig iron were piled on a timber platform 
braced on top of the pile. The top of this platform 
during 3 days settled % inch in reaching a full bear­
ing below, after which there ·was no further meas­
urable settlement during the week which the test 
continued. There are from 130 to 150 of these piles 
under each pier, the number depending on the size 

of the "footing," the piles being three feet apart 
each way. The test then corresponded to a load of 
3;1 tons per square foot of pier bottom, supported 
by the piles alone, supposing the gravel immedi­
ately beneath the pier top entirely washed away. 
This is more than would be brought by a string of 
loaded street cars extending end to end entirely 
across the bridge. Foundations under the larger 
buildings of Dayton, on gravel material, with timber 
piling, are calculated to carry from five to six tons 
per square foot, with an ample factor of safety. 
The adequacy of the Black Street pier foundations, 
considering these figures, will be seen to be ·well 
assured. 

Earth Cofferdams for Hamilton Bridge Piers 
Piers Built in Open Excavations Enclosed by Levees, Without Sheet Piling. 

Dragline Substituted for Clamshell. 

Excavation in the open for pier foundations, as at 
Hamilton, by means of a dragline excavator, appears 
to be an unusual procedure. (See Bulletin for Aug­
ust, 1920). For this reason, and because in practice 
it has proved so advantageous in a number of re­
spects, a more extended notice of it is thought to be 
worth while. 

It is imperative that bridge foundations be carried 
down till perfectly stable and solid material is 
reached, sufficient, with the aid of piles where ne­
cessary, to provide a safe support for the bridge 
structure, and to eliminate danger of scour. This 
often means excavation to considerable depths. The 
most obvious difficulty in making the excavation is 
that the foundation site is under water. This diffi-

The pump is direct 
conn.ected to an electric 
motor in the little house. 
The suction pipe is seen 
sloping down into the 
water of the excavation, 
A pulley hung from the 
timber tripod seen at the 
pool, enables the lower 
end of the suction to be 
lifted clear of the water 
to clean it in case of 
clogging. The horizon­
tal pipe (the discharge), 
was laid of course in the 
o p e n, being covered 
later by the dragline in 
building the earth levee 
of the cofferdam. The 
dragline machine (see 
Fig. 261), dug the hole, 
and piled the excavated 
earth around the edge, 
forming thus an earth 
"cofferdam," just as a 
child might dig a hole at 
the edge of a park pond, 
with a toy shovel, and 
pile the sand around the 
hole he had dug. The 
two processes are in ef-

culty is overcome by enclosing the site with asuf­
ficiently tight \vall of some material, and pumping 
the water out. 

This wall may be either a "caisson," or a "coffer­
dam." A caisson is simply a box ·with an open top 
and bottom. which is towed into position over the 
pier site, loaded with weights (rock or pig iron), and 
sunk to the river bottom, with its top projecting 
above the surface. The box is then pumped out, 
and the river bottom within it excavated, the box 
sinking little by little as the material is dug from 
under its sides. Water leaking into the excavation 
under the box edges and through the earth of the 
bottom (always more or less porous), is led to a 
"sump" or hollow in the bottom, and pumped out. 

FIG. 264-PUMP "UNWATERING" ABUTMENT EXCAVATION, BLACK STREET BRIDGE, JUNE 10, 1920 

feet precisely the same. The pump was then set up and the excavation "unwatered." The nature of the river gravel 
of all the pier excavations was much like that here seen. 
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The pile driver can be 
seen hung between the 
"leads" (vertical timber 
guides) , the latter being 
suspended from the end 
of the slanting boom of 
the dragline excavator 
by a wire cable lashing. 
The hoist cable of the 
drag line can /be seen be­
tween the two timbers of 
the leads, and passing to 
the top of the pile driver 
cylinder. The pile driver 
frame and hammer are 
attached to the cylinder, 
the entire mechanism 
can thus be raised and 
lowered in the leads by 
the hoist engine of the 
dragline. Steam is sup­
plied to the pile driver 
cylinder by the rubber 
hose seen passing in a 

( Continued b e/ow l 

FIG. 265-DRIVING PILES FOR BLACK ST. BRIDGE PIERS SEPT. 10, 1920 

loop from the pile driver to about the cent~r of the dragline boom, whence it passes to the dragline boiler. The heads 
of several driven piles can be seen projecting from the pool of water at the foot of the leads, and beyond these appears a 
heap of piles ready to be driven. To drive a fresh pile, the leads are raised bodily, carrying the piledriver with them, this 
being done by pulling on the "boom fall," (the wire cable seen running back from the boom end to the top of the frame 
above the dragline, whence it passes down to a hoist engine). The suspended leads are then swung to the proper posi­
tion for the pile to be driven, by swingi!}g the dragline boom, the "spotting" being assisted by running the whole machine 
backwards or forwards on its caterpillar traction, (the latter operating hke the tanks in the late war). The leads are 
then lowered by slacking on the boomfall, bringing the weight of the boom to bear and forcing the foot of the leads 
about two feet into the gravel. The leads are thus firmly held at the top and bottom and need no guy wires. The load 
cable of the dragline, (which for this work is passed through a pulley lashed to the boom end) is then attached to a 
loose pile by means of a hook, and the pile hoisted into place between the leads. The pile driver is then lowered upon 
the top of the pile, steam admitted to the cylinder, and the driving begins, the pile driver resting on the pile top during 
this process (as a wood peeker hammers a telegraph pole while standing on top of it, except that the woodpecker is cut­
ting instead of driving). A finished pier "footing" can be seen at the right, surmounted by the form for the pier shaft. 
A simila r footing will rest on the top of the piles which are being driven. 

The caisson may be replaced by a "cofferdam." 
This may be a tight fence of wooden planks ("sheet 
piling,") driven side by side, edge to edge, into the 
river bottom, enclosing the pier site. Flat steel bars 
of "interlocking steel sheet piling" are often substi­
tuted, especially for greater depths, the edges of the 
bars so shaped that the adjacent piles interlock, mak­
ing a fence much tighter and stronger. 

\Vhen the water level within such a cofferdam has 
been lowered considerably by the pumps, the water 
without it exerts a heavy pressure tending to crush 
in the sides. This must be resisted, usually by plac­
ing horizontal struts of steel or timber across the 
enclosure, bearing against the sides, to act as braces. 
A network of such timbers, running lengthwise and 
crosswise, thus obstructs the enclosure. 

The excavating is usually done by a "clamshell" 
bucket, raised and lowered into and out of the ex­
cavation by a steam derrick. The two halves of the 
bucket open on hinges (hence the name "clam­
shell"), and drop wide open into the material at 
the bottom, then close while the bucket is lifted; 
something as one would scoop up a double handful 
of mud. 

The clamshell is somevvhat slow and laborious in 
operation when working in a cofferdam like that 
described. It has a pernicious trick when loading, 
especially in gravelly material, of biting the bucket 
teeth every now and then on a large cobblestone, so 
that the jaws cannot close. Thus when the bucket 

is lifted-mouth down as it must be with a clam­
shell-the finer material all runs out and the ma­
chine must go back and load up again. In cemented 
material there is also often failure to load, due to 
the teeth sliding over the material instead of biting 
in. In a sheet piling cofferdam, on account of the 
obstructing criss-cross of braces, the bucket must 
first be lifted entirely clear of the piling; then swung 
aside to be dumped; then swung back again; theu 
lowered for the next load. In the open the swinging 
and lifting. or swinging and lowering, can be done 
simultaneously. Care must be exercised also in 
"spotting" the bucket for the raising and lowering, 
to avoid knocking the braces down. These various 
difficulties consume time; and time is money. 

All the troubles enumerated were avoided at 
Hamilton by substituting for the sheet piling coffer­
dam an open cofferdam of earth, which needs no 
obstructing cross braces, and by substituting a drag­
line bucket for the clamshell. The material from 
the excavation was taken out by the dragline bucket, 
and built into a rectangular levee enclosing the pier 
site. This excavation could be done under water, 
whereas a sheet piling cofferdam must be kept dry 
during the excavation by pumping, to permit the 
placing of the braces. The cost of the braces was 
also saved, together with the time and labor lost in 
placing them. The substituted process, theoretical­
ly, is as simple as when a child digs a water hole at 
the edge of a park pond with a toy shovel, and piles 
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.the sand he has dug in a circle around the hole. 
When with his cupped hands he tosses the water 
out of the hole he has made, his little feat of hy­
draulic engineering is completed-he has "exca­
vated" and "unwatered" an "earth cofferdam." 

The big hole seen in the foreground in Fig. 259, 
showing the work for two of the Black Street bridge 
piers, is nothing but the child's toy performance, 
magnified. The operations by which it was built 
are in essence precisely the same. The dragline ex­
cavator at the left, riding on its caterpillar traction 
(like the tanks in the war), with its seventy-foot 
boom slanting in front, carrying a steel bucket 
which lifts a load of three or four tons of earth, rep­
resents the toy shovel. The centrifugal pumps, 
seen in the shadow of the shelter at the right far 
corner of the excavation, answer to the boy's cup­
ped hands. They draw the water through the two 
"suction pipes" seen slanting down into the "sump" 
or hollow at the bottom of the slope, to which the 
water runs from the pond in the foreground, and in­
deed from every part of the enclosure, since the levee 
walls, being of gravelly material, "leak like a sieve" 
in the more porous places, with the entire river out­
side to draw on as a reservoir of supply. The maxi­
mum water pumped under these conditions, to keep 
the cofferdam dry, was probably not more than 
1,500,000 gallons per day-which would be "some 
job" for the little boy with his cupped hands. 

Such an amount, however, with so large a coffer­
dam, is all in the day's work. That is what the 
pumps are for. The pumpage was in fact surpris­
ingly small, the thick gravel wall of the cofferdam 
quickly silting up with suspended clay from the 
muddy river water, caulking the leaks to a gratify­
ing degree. A sheet piling cofferdam would also 
have leaked; and on account of the lack of room, 
the placing of the pumps within such a cofferdam is 
always troublesome and often expensive. Sheet 
piling cofferdams have been used in the :Miami for 
building bridge piers, both at Hamilton and Dayton, 
and have at times given more trouble due to water 
than has been experienced in any case on the Black 
Street work. 

The open excavation has a further advantage in 
permitting a much easier placing of the foundation 
piles for the pier, after the excavation is completed. 
With a sheet piling cofferdam, these piles (at Ham­
ilton 20 feet in length), would have had to be 
swung, "spotted," lowered and driven through the 
criss-cross of brace timbers within the enclosure. 
With the earth cofferdam these operations were all 
done in the open without this interference. Thus 
at Hamilton as many as 52 piles were swung, "spot­
ted," and driven home, with an average penetration 
into the gravel of 18 feet, in one ten-hour shift; 
which is "going some," as any construction worker 
who is "onto his job" will understand. 

Here again the remarkable adaptability of the 
dragline excavator as a construction tool was dem­
onstrated. It was converted into what was virtually 
a locomotive crane travelling on caterpillar traction, 
for handling the pile driver. The bucket was re­
moved. The "leads" of the pile driver-(the ver­
tical timber guides in ·which, seated on top of the 
pile, it follows the latter down)-vvere hung from 
the end of the dragline boom by a wire cable lash­
ing. (See Fig. 265). By swinging the boom, and 

by running the machine backward or fo rward on its 
caterpillar , the e " lead " were "spotted" over the 
place where the pile was to be driven . Th "boom 
fal l"-(the cable run ning back 0'7erhead from the 
b om end, then down to a hoist engine drum in the 
house)- was then slacked away, bringing the heavy 
weight of the boom to bea r on t he top of the lead 
fram , pu hing it about two feet into the gravel. 
Firmly supported thus by the boom above and the 
gravel below, th usua l guy rope employed to 
st ady the lead (and requiring readju tment for 
each pile driven) , were made unneces ary. W ith 
130 to 150 piles to drive for each pier, the saving in 
Lhi one little item of guy rope adju tment was ap­
preciable. The load cable of the dragline (unhooked 
from the bucket and pa sed ver a pulley lashed to 
th e b om end), then picked the pil up from the 
heap, and '>Vung it into place between the leads. 
The pi le driver (hung in the leads by the hoist cable 

f the dragline), wa then 1 w t·ed onto the top of 
the pile, and the driving began. Steam for the pile 
driver wa suppli d Erom the dragline boiler Llu·ough 
a flexible hose carried up the boom. 

Of the objections which may be raised to the 
method of open excavation used at Hamilton, the 
most obvious is the much greater quantity of ma­
terial to be excavated, due to the flat slopes of the 
enclosing levee wall; but this is largely offset by 
the much less cost per yard of such work done in 
the open by the dragline bucket. Probably also, in 
cases, the material of the river bottom might be un­
suitable. High water again, if it comes while the 
work is on, is likely, especially with silty material, 
to wash away part of the levee, or perhaps all of it, 
and deposit it in the bottom of the excavation. At 
Hamilton the river rose only once so as to flood the 
cofferdam, carrying away one corner and a side. 
Fortunately,, very little of the material was deposit­
ed in the excavation, so that the damage was readily 
repaired and the cofferdam again pumped out. The 
upper ten feet of the Hamilton river bed was porous 
gravel, with a more or less clay-cemented deposit 
below, the entire excavation averaging about 20 feet 
below the normal stream bed. 

The advantages of the method, as set forth above, 
may be summarized as follows: 

The quicker handling of the bucket due to lack of 
interference from a network of braces. 

The superiority of the dragline over the clamshell 
bucket as an excavating implement.· 

The superior efficiency of the caterpillar dragline 
in handling the pile driver. 

The cutting out of pump cost during excavation. 
The cutting out of the costs due to sheet piling 

and bracing. 
Considering the simplicity and directness of the 

method, and in the light of the experience at Hamil­
ton, it would seem to be of a considerably wider ap­
plication than it has had. Its neglect is perhaps due 
to the apparent lack of general information among 
engineers and contractors regarding the merits of 
the dragline excavator as an allround construction 
tool. The gospel of the dragline needs to be more 
widely spread. 

An objection to the dragline excavator is its cost. 
A machine of the size and type used at Hamilton 
can be bought in fair second-hand condition for 
from $20,000 to $25,000; or new for about $38,000, 
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of v;hich in the latter case about $12,000 can be 
charged to the caterpillar traction. The expens~ 
and time required to erect the dragline machine is 
also somewhat more than in case of the clamshell. 
The Conservancy forces were fortunate in having 
the Hamilton machine as a regular item of con­
struction equipment, which only needed to be turned 
to the new use. The 70-foot boom and 1 Yz-yard 
bucket of this machine are considered by Mr. Eiffert, 
the division engineer at Hamilton, to have proved 
best adapted to the Black Street job. It should be 
said, however, that a smaller machine, costing two-

thirds to three-fourths as much, could probably have 
done the work at a saving as compared with the 
usual equipment, though not as cheaply as it was 
actually done. 

It might be also-(although the caterpillar has 
undoubted advantages)-that a stiffleg derrick on 
the ordinary skids and rollers and equipped with a 
dragline bucket-(such a machine as did the em­
bankment building on the Ohio Electric line, de­
scribed in the Bulletin for December, 1920)-would 
be worth the consideration of a contractor who 
lacked a dragline and had a job of pier building in 
hand. 

December Progress on the Work 
GERMANTOWN 

Outside of placing the slope revetment just below the 
outlet works, which was finished during the month, the 
entire work of the month has been dismantling. 

The large dragline is entirely dismantled and moved off 
the job, as is also the tee! guy de rrick. The dragline is 
shipped to Piqua; the derrick will go to Franklin. The 
entire blacksmith shop has been a lso di mantled and billed 
to Franklin. 

The last meal was served in the mess hall Saturday, 
January 29. 

All buildings that were for sale in camp have been sold 
at present writing and the several buyers have started 
to wreck their buildings. The first sale of buildings was 
held Wednesday, January 26, when ten buildings -were 
sold at public auction. By Saturday, January 29, the 
entire camp was disposed of. 

A. L. Pauls, Division Engineer. 
January 31, 1921. 

ENGLEWOOD 

The only item of actual construction work in progress 
during the past month was the excavation of the perman­
ent spillway. At this place one large electric dragline has 
continued digging, passing the excavated material into a 
levee paralleling the spillway outlet. 

Numerous items of plant have been overhauled, includ­
ing locomotives pumps, draglines, etc. The large steam 
dragline has been partially dismantled and the floor 
girders, which were not sulliciently strong to stand up 
under the train of heavy di ging, l1:1ve b en reinforced. 
Car b dies have been repair d, and locomotive wheels 
turned down to true shape. Advantage was taken of the 
favorable market to lay in a supply of lumber for spillway 
forms and general stock. Coal has been coming in as 
purchases could be made to advantage. 

New tracks for handling material in the borrow pit have 
been laid, as has a return track down the side of the dam 
from sump No. 4, which will be constructed in the spring. 

H. S. R. McCurdy, Division Engineer. 
January 15, 1921. 

LOCKINGTON 

During the past month only a small amount ~f work 
has been done, as the job was practically closed down for 
the winter on December 23. The work has been confined 
to odds and ends that could be worked upon to good ad­
vantage and that should be out of the way by the time 
w rk i r esumed in th~ spring. 

Repairs were made to various pumps and pipe lines, 
sections in the dredge pipe lines were sorted according to 
their future usefulness and relaid where they would give 
the longest scrvi.ce. to ne tha t had b en taken from the 
pir and stored io piles about the dam, has been gathered 
and laid on the lopes of the dam and outlet channel. 
Some clea ring wa done bc.low the highway bridge over 
th outlet channel, thu removing an obstruction to the 
heavy current along th west bank of Lo~a~nic Cre ·k. 

uncan is making good progres · o_n dnlhng for blasting 
the hard clay bank of the borr w ptt. 

Barton M. Jones, Division Engineer. 
January 29, 1921. ' 

TAYLORSVILLE 
The Lidgerwood clragline was in place and started ex­

cavation on the ont lct channel on Jamtary 10. It has made 
good progr ss ince. The excavated rock is being taken 
from the draglin in 12-yard dump Ci!rS and dumped on 
each side of the river in lhe flat downstream loe of the 
dam. 

The dredge pump shells are being patched and new 
liners and runners put in. The four 6-inch high pressure 
pumps are being moved from the west bank of the river 
to the east bank alongside of the other water pumps and 
just above the dredge pump. 

The warehouse and shop has been moved about 400 feet 
south from the original location so as to clear the outlet 
excavation. 

Very little has been done on Road 12 this month on 
account of the frozen condition of the ground. 

0. N. Floyd, Division Engineer. 
January 27, 1921. 

HUFFMAN 

The work during the past month has been concentrated 
on the placing of hydraulic fill in the dam. This work has 
been carried on without any marked hindrances on ac­
count of winter weather. 

62,600 cubic yards of material were pumped into the 
dam during the month of December. 

The steam dragline has completed the downstream slope 
up to elevation 810 (about 25 feet above the valley floor), 
and is now shaping up the miscellaneous embankment 
along the outlet works below the dam. 

The ditcher is building the upstream slope up to eleva­
tion 815. This will be completed the full length of the 
dam about February 1. This height is sufficient to pre­
vent the embankment from being overtopped by spring 
floods. 

The oversize rock rejected by the revolving screen at 
the pumping plant is being placed for paving on the up­
stream slope of the dam as fast as it accumulates. 

C. C. Chambers, Division Engineer. 
January 22, 1921. 

DAYTON 
River channel excavation below Stewart Street was 

started by dragline D-16-15 on January 20, 1921. Hauling 
material on scows was discontinued January 17, when the 
last scow load was taken from the channel above Fifth 
Street bridge. \iVrecking of the large spud scow was com­
pleted January 20. 

D-16-16 is preparing to lower the 24-inch water main 
above Fifth Street bridge to a position below the finished 
channel grade. D-16-8 is grading the spoil bank upstream 
from Wolf Creek. D-16-19 is cleaning up a small quantity 
of channel excavation on ·the left bank above Dayton View 
bridge, placing the material in an adjacent spoil bank. 

The Ohio Street retaining wall has been completed and 
the wall along the Delco-Light property between Keowee 
Street and the C. H. & D. R. R. tracks is being constructed. 
No other concrete work is under way. 

J. C. McCann is making good progress with the earth 
work on Mad River. 
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Price Bros. Company is removing the old stone wall 
above Keowee Street. Part of the stone is being used as 
rip rap below the apron of Island Park dam, that work 
being done under contract with the City of Dayton. 

The Finke Engineering Co. has been awarded a contract 
for constructing the Appl Street sewer culvert. 

To date 58,260 cubic yards of sa1id and gravel have been 
issued from the gravel plant. The plant is working in­
termittently because of unfavorable weatl1cr. 

Previous to January 1, 884,000 cubic yards of channel 
excavation (Item 9) had been removed and 170,000 cubic 
yards of levee embankment placed. The total yardage 
handled in accomplishing tha·t work amounted to 1,924,000 
cubic yards. These figures do not include 105,000 cubic 
yards of excess excavation for scowing canals. 

C. A. Bock, Division Engineer. 
January 26, 1921, 

HAMILTON 

The electric dragline D-16-18 has completed the work 
between the Main Street bridge and the Columbia bridge, 
with the exception of trimming up a part of the west bank. 
The tracks and trestle have been removed. The total 
channel excavation, Item 9, to January 21, 1921, was 842,-
000 cubic yards. 

Piling for false-work have been driven in spans 5, 6 and 
7, Black Street bridge. The excavation for the west abut­
ment has been completed and two-thirds of the concrete 
has been poured. 

Price Brothers are continuing their work of driving wood 
piling for the toe wall of the slope revetment. 

Excavation is being continued at the Black-Clawson 
wall, the driving of sheet piling having been completed. 

C. H. Eiffert, Division Engineer. 
January 22, 1921. 

UPPER RIVER WORK 
Troy-The total amount of channel excavation (Item 9) 

handled under the Jeffrey contract, to date, is 25,000 cubic 
yards. The dragline D-16-21 has nearly finished the ex­
cavation under both spans of the Market Street bridge 
since the last report, and has also undergone repairs to the 
propelling machinery during the last two weeks. At pres­
ent it is starting on its river crossing just above the 
Market Street bridge. 

The C. & C. Hauling Co. is still excavating in the river 
channel between Market Street and the B. & 0. R. R. with 
both shovels. The gravel part of the excavation is being 
placed in the Adams Street-Market Street levee and the 
earth used for top soil on the Market Street spoil banks. 
Their yardage to date amounts to 70,000 cubic yards 
(Item 9). 

The Finke Engineering Co. has hauled about 2,500 cubic 
yards of material into the south levee and south approach 
of Harrison Street during the last month, making their 
total yardage 27,000 cubic yards. 

Piqua-Four cars, carrying parts of the electric dragline 
for the work at Piqua, have arrived. They are being un­
loaded at the vVestern Ohio freight station by the derrick. 

C. F. Griffin, Assistant Engineer. 
January 25, 1921. 

LOWER RIVER WORK 
Miamisburg-During the past month Cole Bros. have 

placed 11,600 cubic yards of material in the east levee and 
excavated a temporary channel for the tail race of the 
Ohio Paper Co. A portion of the levee between the 
Miamisburg Paper Co. and Sycamore Creek has been left 
temporarily incomplete, owing to lack of material in the 
adjacent borrow pit. The dragline has just completed the 
embankment on the south side of Sycamore Creek between 
Main and Fourth Streets. The next work to be done will 
be the construction of the levee on the north and south 
sides of Sycamore Creek between Fourth Street and the 
Big Four R. R. 

The elevation of the C. & D. Traction line over the levee 
at the north edge of town has just been completed. The 
maximum raise was six feet at the center line of levee; 
total length of track raised 800 feet. The material was 
hauled by the Traction Company from their borrow pil at 
Carrmontc in 12-yard dump cars, furnished by the Dis­
trict; the cars were loaded by Thos. E. Danie l & on, a 
"whirly" shove l being used; the track raising was done by 
the Traction Company's forces. The work required 13 
days to comp let c. 

FIG. 266-FOUNDATION PILE SUPPORTING 
THIRTY TONS OF PIG IRON 

The pile was 8 inches in diameter and 19 feet long, driven 
16 feet into the gravel below the bridge pier. This was a 
small pile, most of those driven being 9 to 14 inches in 
diameter and averaging 20 feet long, driven 17 to 18 feet 
into the gravel. 130 to 150 of these piles were used under 
each pier, driven 3 feet apart each way, the total number 
depending on the pier width and this on the particular 
location. To make the test, a 12 by 12-inch timber about 7 
feet long was braced on top of the pile, a steel plate being 
interposed to prevent mashing of the timber. Cross tim­
bers about 6 by 8 inches by about 7 feet long, were then 
laid across the main timber, and braced to the pile below. 
The pig iron was placed on the 7 by 7-foot platform thus 
formed, as shown in the picture. It was hauled by wagon, 
after being weighed on the Niles Tool Works scales, the 
loading' taking about two days, and the timber platform 
being supported by jack screws at each corner during this 
process. The jack screws were then removed, permitting 
the full weight of the 30 tons to come upon the pile. There 
was a slight settlement for about three days, amounting in 
all to % inch, most of this coming early in the test. No 
further settlement could be observed after the third day, 
although the total time of the test was continued for a 
week. Much of the settlement probably occurred in the 
timber platform, the observations being taken on the top 
of this, due to difficulty in taking levels on the pile itself 
underneath the center of so large a platform. This pile, in 
driving, yielded about % inch under the last blow of the 
pile driver hammer, which was more than the average with 
the piles under the piers as driven. The usual last yielding 
was an inch to the last 30 to 40 blows. The driving in 
some cases was carried "to refusal,'' i. e., till there was no 
farther measurable yielding. The safety of a street bridge 
pier, supported on 130 to 150 such piles, in addition to the 
direct support of the intervening gravel, will be evident. 
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Franklin-The Di trict's forces, under d irectio n o .f M r. 
A rmstro ng (formerly construction s uperin end cnt a t cr­
ma n to wn Dam ) arc erecting a Bucyrus C lass 14 dragline 
w ith 60-foot boo nl o n the east bani< of t he tail race o f th e 
American Writing Paper Co. The first work to be done 
with this machine will be the excavation for the conduits 
and flood gate structure for this tail race. Work on 
trestle construction for the east levee will soon be started. 

Middletown-Work on the Hydraulic Street wall has 
been delayed by cold weather. Five hundred twenty-five 
linear feet of wall was poured this month. 

F. G. Blackwell, Assistant Engineer. 
January 29, 1921. 

Big Four and Erie-There is very little to report for the 
month's progress on these two railroads. Mr. M. K. 
Frank has removed the rail and bridges off of the Old 
Erie line with the exception of about 1 mile of track. The 
Big Four track will be taken up later by the Big Four 
Railroad. 

The District forces have dismantled the signal plants 
and are removing all salvageable material. 

Ohio Electric Railway-The Railway Company have not 
completed the bonding of the rails and operation of the 

line from Huffman will be delayed until this work is com­
pleted. 

Baltimore & Ohio Railroad-Work completed. 

January 20, 1921. 
Albert Larsen, Division Engineer. 

RIVER AND WEATHER CONDITIONS 
River stages were comparatively low throughout De­

cember. Although small rises of a foot or two occurred at 
times, no freshet of appreciable size resulted. 

The total rainfall for the month varied from 1.54 inches 
at Dayton, 1.08 less than normal, to 2.51 inches at Pleasant 
Hill. The accumulated deficiency at Dayton since January 
1 amounted to 3.98 inches. 

The local \IV eather Bureau records show that the mean 
temperature for the month was 34.0 degrees, or 1.1 de­
grees greater than normal; that there were 3 clear days, 9 
partly cloudy days, 10 cloudy days, and 10 days on which 
the ptecipitation amounted to 0.01 of an inch; that the 
average wind velocity was 14.0 miles per hour, the pre­
vailing direction being from the west; and that the maxi­
mum wind velocity for five minutes was 52 miles per hour 
from the west on the 15th. 

Ivan E. Houk, District Forecaster. 
January 31, 1921. 

Construction Details of Black Street Bridge Piers 

The general design of the piers is indicated in the 
first article in this issue, showing the large margin 
of safety provided as compared with the Third Street 
bridge, Dayton, where the partial failure of one pier 
makes the matter of peculiar present interest. Plan 
of the construction layout is given in Fig. 267 and 
of the piers in Fig. 268. 

The foundations are on sand and gravel, more or 
less cemented with clay. Where in one or two 
cases clay strata were encountered, this material 
was removed and the foundations carried deeper. 
The maximum pressure below any pier occurs at 
one edge of the footing when one adjacent arch is 
loaded with the maximum live load. At Black 
Street this pressure is a 3Yz tons per square foot. 
·with the entire bridge loaded this reduces to 2Yz 
tons. To provide ample resistance to these pressures 
130 to 150 piles are driven under each pier footing, 
spaced 3 feet each way, the number depending on 
the width of footing and this in turn on the condi­
tions at the particular pier. The piles are of 20-
foot length, driven 18 feet into the sand and gravel 
and imbedded at the top 2 feet in the concrete of the 
pie r foot ing . T he piers are carried down 12 to 16 
feet below the impro ed channel grade, so that the 
da nger of cour reaching the pier bottom is remote. 
However, if it occurs, the penetration and spacing 
of the piles is such that the entire material immedi­
ately underlying a pier might be washed away, and 
the pier would still stand, supported by the piling. 
This supporting power was determined by actual 
te t, as well a by obser vation on the pit unde•· 
the Ia. t blow f th e pil e dri ver. The t est pi le, tm­
ler its load o( 30 tons of pig iron, .i shown in • ig . 

266. The tes ts a nd bser va t.ions tog the r gi ve proof 
by demonstra tion t hat t he maximmn loads indicated 
above can be carried by the piles alone without 
failure. The initiated will understand the ample 
Inargin of safety provided. 

The pile c.lr iv r wa a • o. 3 Vu~can, with 1,800 
pound tup, cylinder inch es by 3_0 mches and total 
Weight of 3,800 pounds. Jncludmg the leads the 
total weight wa 2~ t0 3 ton s. 

The pier footings vary from 21 feet by 62 feet to 
24 feet by 62 feet, according to the conditions en­
countered. They are reinforced transversely to dis­
tribute the heavy loads on the pier shafts evenly 
over the material below the footings. Bending ef­
fects in the shaft (due to unequal loading of the 
arches on each side), are resisted by light reinforce­
ment near the shaft surfaces, this reinforcement also 
acting to prevent surface cracks. Horizontal 
grooves or "rustications" are carried around the sur­
faces of the shafts at regular intervals, to break up 
the monotony of appearance, acting in this respect 
like the courses in ~tone masonry. 

The method of open excavation for the piers has 
been used throughout, having been found so efficient 
on pier 3, the first pier excavated, that its use was 
immediately extended to pier 4, then to pier 2, then 
to piers 5 and 6. Pier 1 remains to be done. To 
save moving the pump outfit, the excavation for 
pier 3 was extended to include pier 4, and later pier 
2, all in one large cofferdam. Seepage did not in­
crease -vvith these extensions, due to the silting up 
of the gravel of the cofferdam by river mud brought 
down in suspension during a rise in the river. The 
seepage with all three piers included was indeed 
scarcely greater than with pier 3 alone. The maxi­
mum was about 4,000,000 gallons per day, kept up 
for about a week, a quantity about equal to % the 
daily consumption of the city of Hamilton. The ex­
cavation for piers 5 and 6 was also thrown into one 
(shown in the foreground in Figs. 259 and 265). In­
to this double excavation the seepage was not meas­
ured, but was probably not more than 1,500,000 gal­
lons per day. 

After the concreting had been completed for piers 
3 and 4 to above water level, a cross dam was thrown 
between piers 2 and 3. The levees of the cofferdam 
between piers 3 and 4 were then cut and the river 
turned through. The dragline, which did this work, 
was so maneuvered that while finishing it the ma­
chine stood on the west levee of the cofferdam and 
was thus able to proceed at once with the excava­
tion for the next piers, 5 and 6, concrete work on 
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FIG. 267-PLAN SHOWING STATUS OF WORK AT BLACK STREET BRIDGE, HAMILTON, JAN. 20, 1921. 

pier 2 proceedino- simultan ously. The eepage into 
the excavation at pi r 2, after thi had been i olated 
by the cross dam, wa so slight that it was easily 
handled by a 6-inch pump working part time. 

The pumps in the triple excavation for 1 i r 2, 3 
and 4 ' ere an -inch running constantly, and an 8-
inch and a 6-inch running part time. They handled 
the 4,000,000 gallon maximum withotlt difficulty. 
The 6-inch pump had an -inch suction one -inch 
had a 10-inch uction, the other a 12-inch. ll 
were electrically driven with 30, 40 and 50 hor e 
power motor respectiv ly. For pier 5 and 6 two 
of the above pump were first used, superceded later 
by one 12-inch pump with 15-incb suction, driven 
by a 75 horse power motor. All the pump were 

f the centrifugal type. Fig. 264 shows a pump set­
ting, and also the appearance o£ the coffel,'dam. The 
horizontal di charge pipe wa , of course, laid in the 
open and later covered by the dragline in building 
the coff rdam. Tbe river is to the right out id the 
picture. 

The pumps were set with a normal lift of 20 feet, 
increased at times to 22 or 23 feet. This, of course, 
was in the face of "conventional good form," which 
is to rcduc the lift by etting the pump a low as 
possible in the excavation, i11 order to avoid air 
leaks and loss of time in pt·imjng. The rea on for 
the high etting wa to avoid flooding the lectric 
motors by the water ri ing in the excavation whe11 
the electric power hut down, a contingency ccur­
ring quite fr 1uently. T meet thi ·ondition the 
pump w re set as high a pos ib le and still lift the 
water. They w rked well at the lift menti ned. 

The dragline excavator used was a Class 14 Bu­
cyrus, with 70-foot boom and 1 Yz yard bucket. It 
weighed 85 tons with the caterpillars, the latter 
with its drive mechanism weighing about 29 tons. 
The weight gave no trouble on the levees, the la:tter 
standing up perfectly under the load. The caterpil­
lars were a distinct aid in maneuvering the machine 
around the cofferdams, and also have an advantage 
in enabling a quick "getaway" in case of high water. 
The machine was bought at second hand for $18,000. 

The chief risk in using the method of open exca­
vation (see article on page 104), is, of course, that 
high water may wash away the earth of the coffer­
dam levees. At Hamilton, on November 22 and 23, 
this happened. The river rose 9 feet, and flowing 
mostly in a rather narrow channel between piers 3 
and 4, acquired a high velocity. As a result first one 
corner and then all of the east side of the cofferdam 
enclosing piers 5 and 6, (the farther side as seen in 
Fig. 259, which was taken only a day or two before 
the rise), was washed away, including also about 
half of the north and south sides. Only the upper 
ten feet of the levees was affected, the material be­
low remaining in place. Fortunately, the eroded 
material was not deposited within the cofferdam, so 
that after the levees had been rebuilt by the dragline 
and the ·water pumped out, it required only about 
two hours' hand work to clean up the excavation. 
The pump motors and loose material and equipment 
had been removed by the cableway before the break 
occurred. The delay due to the accident was just 
two weeks. 
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The concreting layout is shown in Fig. 267, and 
the mixing plant in Fig. 270. Gravel for the con­
crete was dug from the river bed by the dragline, 
and piled in a stock pile on the east bank a little 
north of the bridge site. An electrically operated 
stiffleg derrick, running on a 28-foot gage railway, 
and equipped with a 34-foot boom and a y,i cubic 
yard Owens clamshell bucket, loads this material 
into 1 0-yard Western rocker dump cars. These are 
transported to a storage hopper at the mixing plant 
by a 3-ton Plymouth gasoline locomotive on a 2-
foot gage track. The storage hopper, of 34 cubic 
yards capacity, feeds the material in turn through 
chutes into the batch hopper of the mixer on the 
charging floor. The mixing plant is on the east 
bridge abutment. The oversize rock, (above 6 
inch), is screened out by a gridiron steel screen 
over the mouth of the storage hopper. The cement 
is wheeled from the ce-
ment house to the 
charging hopper b y 
h a n d trucks. The 
mixer is a one-yard 
Smith. It discharges 
directly into the bot­
tom d u m p bucket, 
which stands in a pit 
directly below the 
cableway. The latter 
transports the bucket 
from the mixer to the 
work, where the con­
crete discharges into a 
hopper, whence a chute 
takes it to the forms. 

into the charging hopper, with the 4 bags of cement, 
to just fill the bucket f!.fter being mixed and dis­
charged. For the stems of the piers 5 bags of ce­
ment are employed per bucket; and for the pier 
tops and for the last 8 or 10 feet of the upstream 
pier nose, 6 bags are used. 

The cableway is a Lidgerwood of 5 tons capacity. 
The towers are 80 feet high and 800 feet apart, the 
hoist engines being housed on the east bank, with 
the 60 H. P. boiler which feeds them. The cables 
comprise the main suspension cable, the fall line, 
the button line, and the endless cable which pulls 
the carriage. No trip line is used, the bucket being 
dumped by hand. A fuller description of this cable­
way will be given in a future issue. 

Five of the six piers, the east abutment, and about 
half the west abutment, are completed. Pier one 
still remains to be built. 
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Tests made on the 
bank run gravel which 
is used show that the 
ratio of sand to gravel 
is about 1 to 2 at all 
times. For the mass 
concrete of the piers 
and abutments, there­
fore, no screening is 
necessary except to re­
ject the oversize men­
tioned. The gravel is 
so clean that it requires 
no washing. For the 
bridge arches, floors, 
etc., the gravel will be 
screened and propor­
tioned as required. 

SECTIONAL HALF" PLAN 
OF" PIER 

The mix employed 
in the piers varies with 
the location. In the 
footings an approxi­
mate 1 :3 :6 ratio is used, 
4 bags of cement being 
charged into a batch of 
concrete. The measur­
ing is virtually done in 
t h e concrete bucket 
which transports the 
material to the forms, 
enough of the bank 
run gravel being run 

4 
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FIG. 268-DETAILS OF BLACK STREET PIERS. 
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FIG. 269-BLACK STREET BRIDGE UNDER CONSTRUCTION, JANUARY 27,1921, SEEN FROM THE WEST 
CAB LEW A Y TOWER. 

This should be compared with Fig. 259, taken from the same tower on November 19, 1920. The excavation seen in 
that figure, with its enclosing earth cofferdam, has here dis appeared, the two nearest piers in this pictur~ occupying the 
place of the piles and forms (for pier 5), in the foreground of F ig, 259, and of the nearest pool in that figure, (which oc­
cupies the site of pier 6) . The r iver here is seen flowing in a wide channel, occupying most of the space, between piers 
2 and 6. In Fig. 259 it is almost all flowing between piers 3 and 4. The east cableway tower is seen in the distance on 
the pier center line. The four cables in the foreground are the steel cables of the cable way, stretched between the east 
tower and the one from which the picture was taken. The foot bridge at the right was built to replace the old Black 
Street bridge, the latter being swept away in the 1913 flood . 

Germantown Camp Houses Sold 
Practically the Entire Camp, Including 22 Houses, 11 Bunkhouses, and 31 Other 

Buildings, Sold Within Three Days. 

T he recent completion 0f the rmantown dam 
brought t b ffi er of lhe Di trict, fo r the fir t time, 
"up again t' the prollem, ho\.v to dispo e of th 
hou e and other eq uipment c0n tituting a on:er -
ancy construction camp. The e camp were plan­
ned to m et not only the unusual conditions in i­
den t to the nature and size of the flood prevention 
project, Jut the al n rma l difficulty or btaining and 
keeping an fficient and desirable class of worker 
unci r the stress of war. 1 hey were mad · inlo at­
tractive villages, wh se location in every in tance 
but one i in the · icin ity f electric and steam lines, 
and at such near distances from the cities of the 
valley as to render it possible to make them perman­
ent homes for workers or those in search of a sum­
mer home. 

The Germantown camp was the one location re­
ferred to, not in the immediate vicinity of traction 
or other rail service. Also, this camp was the first 
which it was necessary to put on the market, and 
selling values, for this reason, as well as on account 
of the unusual industrial circumstances, were pretty 

much an unknown quantity. What were the houses 
worth, and how could that worth be got ?-were 
questions no one was quite prepared to answer. 

In these circumstances it was decided to put up a 
limited number of houses-eight was the final num-
1 er adopt. d o£ various type and izes-on ale at 
pub lic au ·tion. If a reasonable num ber of people 
could be got together-real candidate for own r­
ship-supply and demand would m et, and the qu s­
tion of worth be cttled . 

T h first job wa to get a cr wei and t thi end 
a thorouO'h-g ing ampa ig n of publ icity wa und r­
taken . It was put under the direction of ~'Ir. Iosea 
:Moyer, t h District's labor agent and an lcl adver­
tisinO' man. r 'he work inclu ded a new ·paler pro­
gram cover ing a ll publication within 25 miles of the 

crman town camp; also a poster campaign over the 
same territory· and space in the onservancy Bul­
letin . Thi advertising "drive' took a week. It 
was well worked out, and it paid. 

The day of the sale, January 26, was cloudy and 
cold, but the weather cleared at noon, so that a 
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crowd of 400 to 500 people gathered by the time the 
auctioneering began. This was a new role for Mr. 
Moyer, but was excellently carried out, the bidding 
being brisk till ten houses and six sheds had been 
disposed of, the sale being so successful that it was 
continued atfer the original eight buildings adver­
tised had been disposed of. 

P r i es having th u been e , n gotiat ion wer 
ontinu d during the same afternoon by private 

sale, ti ll by nig h t fa ll the um realiz d in thi way 
appro<~.ched t he tota l b , lhe auction. T he private 
a le continu · d during the remail1Cler of the week, 

(th auction being on Wednesday) the demand be­
ing maintaine I until by aturday noon practically 
the enti re amp had been sold. The last buildings 
disposed of were old to ~Ir . Howard Stine of West 
Carrollton, fourteen in a job lot. There still re­
main six buildings which are necessary for workers 
engaged in a few last bits of cleaning up on the 
dam, including buildings of the farm on which 
t he camp ta.nd the c bui lding , used t mporarily 
a camp hou c ·, thu reve rling to their ori ina! u 
T he bui ldings sold wer 22 hou e and cottag , 11 
bunkhou ·es a hop, a luhhousc, a fir t aid ho pita! 
2 wareh u , a school h u, e a garage, a b ite r 
house, and 23 sheds. The plumbing and electric 
fixtures in the houses, (except the hot water tanks) 
were included with the buildings. 

The unsold houses '"'ill be disposed of later in the 
present season, probably at private sale, q.fter the 
work above referred to has been completed. 

The sand and gravel 
were dug from the river 
bed by the dragline ex­
cavator, and piled in a 
stock pile next the east 
bank a little north of the 
bridge site. They were 
transported to the mix­
ing plant in 1%-yard 
Western rocker dump 
cars on a 2-foot gage 
track, drawn by a 3-ton 
Plymouth gasoline loco­
motive, (seen, with two 
cars in the dumped posi­
tion, at the top of the 
picture). The cars dump 
the material into a 34 
cubic yard storage hop­
per, (seen just below the 
cars) whence it is again 
drawn into a batch hop­
per, (seen just to the 
right of the mixer) as it 
is wanted. The cement 
to mix with it is stored 
in the house, one end of 
which is seen at the 
right, and wheeled to the 
batch hopper in hand 

( Con ti11ued below ) 

(Continued from Page 99) 

PART IV-CALCULATION OF FLOvV IN OPEN 
CHANNELS. 

By Ivan E. Houk, 
Hydrogranher of The Miami Conservancy District. 

283 pages, 6" x 9", 79 illustrations, 48 tables, paper covers; 
price 75 cents net, postpaid. 
PART V-STORM RAINFALL OF THE EASTERN 

UNITED STATES. 
By the Engineering Staff of The Miami Conservancy 

District. 
310 pages, 6" x 9", 114 illustrations, 11 tables and appendix, 
paper covers; price 75 cents net, postpaid. 

PART VI-CONTRACT FORMS AND SPECI­
FICATIONS. 

By the Engineering Staff of The Miami Conseryancy 
District. 

192 pages, 6" x 9", 3 diagrams, paper covers; price 50 cents 
net, postpaid. 
ATLAS OF SELECTED CONTRACT AND INFOR­
MATION DRAWINGS TO ACCOMPANY PART VI. 
10 pages of text, 15" x 11", 139 plates, paper covers; price 
$1.50 net, postpaid. 
PART VII-HYDRAULICS OF THE MIAMI FLOOD 

CONTROL PROJECT. 
By Sherman M. vVoodward, 

Consulting Engineer of the District. 
343 pages, 6" x 9", 126 illustrations, paper covers; price 
$1.00 net, postpaid. 

The order r pre. en tali n i :trranged lo show: (J) the 
genel'al na tur o f the Miami Va ll ey flo d ·ontrol prol lem; 
(2) a g nera l compari o n f the ' 'arious plan considered 
and the reason for the adopted plan ; (:l) a more detailed 
de ·· ription of the adopted plan; (4) a detai led technical 
discussion of the princip le , th orics and method of the 
hydraulic calculations required. 

FIG. 270-CONCRETE MIXING PLANT, BLACK STREET BRIDGE. SEPTEMBER 10, 1920. 

trucks which dump it down the chute seen i~st below the man. The mixer, ( shown in the dumping position) is a "one­
yard Smith." It unloads into a bucket st.a ndmg !n a pit whkh is seen below the mixer mouth. This pit is directly be­
low the Lidgerwood cableway, (not seen~~ t~e p1cture) on which is a travelling carriage which picks up the bucket (seen 
hanging to the right of the man) and carnes 1t to a hopper built over the pier which is being "poured." From the hop­
per, gravity chutes take the concrete to the fon~s below. The cableway is stretched along the bridge center line be­
tween two timber towers erected on s hore at e1ther end, and thus serves any part of the bridge construction, handling 
not only concrete, but forms, steel, pumps, etc. 



FIG. 271-GERMANTOWN CAMP ON DAY OF AUCTION SALE OF HOUSES, JAN. 26, 1921 

The work on the Germantown dam being completed, the camp houses were no longer needed. To determine a 
proper selling price 8 houses were put up at auction on J anuary 26. Following a week's advertising campaign ten 
houses were disposed of at this auction, following which the remainder of the camp was disposed of at private sale in 
the three following days. 

FIG. 272-BLACK STREET BRIDGE PIERS, SEEN FROM FOOTBRIDGE. JANUARY 8, 1921. 

This shows piers 2, 3, 4, 5, and 6, in the order named, right to left. It should be compared with Fig. 260. The sec­
ond pier in the picture (pier 3) has been carried to a little later stage than any of the others, the pier shaft being com­
plete, and the "skewback" surfaces ready to receive the sp ringing of the arches. The bars of reinforcing steel may be 
seen "sprouting" from these skewback surfaces, ready to be wired inside the arch forms to be built the coming season, 
to become imbedded later in the concrete of the bridge arches, which they will thus tie with the steel to the concrete of 
the pier top. 
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FIG. 273-DRAGLINE EXCAVATOR DIGGING MATERIAL IN ENGLEWOOD BORROW PIT, 
OCT. 28, 1920 
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FIG. 274-DIAGRAMS OF PROGRESS, ENGLEWOOD DAM EMBANKMENT 

The lower diagram shows the amount of earth deposited in the embankment each 
month during 1919 and 1920, each vertical shaded rectangle representing one month's 
work. The height of the rectangle is proportional to the quantity of earth deposited. A 
scale for approximate measurement is shown at the left, each horizontal space running 
across the diagram representing 10,000 cubic yards of earth. (A cubic yard being just 
about an old-fashioned dump-board wagon load). The more rapid progress during 1920 
as compared with 1919, is evident. ! 

The upper diagram shows the total earth deposited in the dam at any date, during 
1919 and 1920, this being given by the upper line, marked "actual progress." The time 
scale corresponds to that in the diagram below. The scale at the left gives a measure of 
the earth deposited, each horizontal space running across the diagram representing 100,000 
cubic yards in this case (instead of 10,000 as below). Thus at the end of December, 1919, the 
curve of actual progress had just reached a million cubic yards. The dotted straight line 
represents the line of proposed progress as given by the schedule laid down originally, to 
complete the dam at the end of 1922. Note that during 1919, including the three months' 
shutdown made necessary by the cold weather of the winter of 1920, the actual progress 
was just up to this proposed schedule. During 1920, however, the curve of actual progress 
rises much more sharply, and ends, even including the winter shutdown (two months long 
this time), far above the line of proposed progress. Work began in 1921 on March 1. 
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Building of Dam Embankments Resumed After 
Winter Shutdown 

The pumping of earth materials into the various 
dam embankments was stopped, except at Huff­
man, at the end of 1920, to permit an overhauling of 
the machinery and equipment for the active work 
of the coming season, and also because during the 
cold weather of the winter months this work cannot 
usually be carried on at highest effiency. At Huff­
man the work was continued O\ving to the desira­
bility of pushing the embankment above the danger 
of overtopping by spring floods. At the other dams 
the embankments were at a height sufficient to ren-

- der them already safe in this regard. 
The winter has been so mild and open that the 

cold \veather shutdown has been much shorter than 
it was a year ago, pumping being resumed at Tay­
lorsville on February 25, and at Englewood and 
Lockington on :March L At Taylorsville the ma­
terials are being pumped into the section west of 
the river, the same as last year. The river section 
will be begun later in the season, after the river has 
been turned into the new channel through the new 
outlet works, the downstream portion of this new 
channel being now in process of excavation. At 
Englevmod the materials are being pumped into the 
river section. The west section (west of the tem­
porary spillway), -vvill be started a little later in the 
season, and pushed at the same time as the other 
two. At Huffman work has proceeded during the 
favorable weather of the winter almost as fast as 
during the regular season. During the coming sea­
son materials at Huffman will be pumped from both 

the hillside and valley bottom borrow pit, the upper 
levels of the former having now been exhausted so 
that gravity flow alone will no longer carry the ma­
terials into the dam embankment. At Lockington 
the pumping begins with the dam embankment only 
20 feet from the summit, so that the topping out of 
the dam will be finished early in the present season. 
At Germantown the stripping of the camp and the 
dismantling of the machinery and equipment, fol­
lowing the completion of the dam, have been brought 
practically to an end. 

Interesting New Work Up and Down the River 
Several interesting pieces of work in the smaller 

cities along the river are on the program for the 
coming season. One is the building of the flood 
gates for the hydraulic canal and for the tailrace of 
the American V\Triting Paper Company at Franklin. 
Excavation for the tailrace conduits has already 
begun, this work being done by the dragline ex­
cavator which dug the gravel material for the Tay­
lorsville conduits (a Class 14 Bucyrus steam ma­
chine). The work at Franklin will be the subject 
of an early illustrated article in the Bulletin. 

At Troy the chief interest is perhaps in the new 
bridge work. This includes a new steel span for 
the Market Street bridge, and work on the new con­
crete bridge at Adams Street. The excavation for 
the north abutment of the new steel span is under 
way and the steel has been ordered. Gravel and 
lumber for the abutment is on hand. The Adams 
Street bridge, which will cost approximately 
$350,000, and which will be of the same general type 



116 TJJE Mii\;'vli CONSERVANCY BULLETIN 

FIG. 275-THE PASSING OF THE DOROTHY JEAN. DEC. 10, 1920. 

as the Black Street bridge in Hamilton, described 
in our last issue, will be begun later in the season. 
An article on this bridge is in preparation and will 
be presented in a later number. 

The Passing of the Dorothy Jean 

An unusual local interest attaches to the picture 
on this page, Fig. 275, because it marks the passing 
of the first, and last, steamboat which has ever run 
on the waters of the Miami River. She was built 
to transport ma.t rial excavated to mal·e the im­
proved river channel thr ugh Dayton, the material 
being loaded upon sc w instead of dum(. ar train 
as at Hamilton, rive r · ndition making the u e of 
trains along the banks in ayton uneconomical. 
She was built in the period b tween ctober, 1918, 
and February, 1919, 1n th n e rvancy "shipyard" 
near Herman Avenu 1 ridge, and to k her maiden 
voyage February 27. She was of the usual stern­
wheel Ohio River model, 70 feet in length by 20 feet 
beam, and drew about 2 feet of water. She was 
equipped with a pair of Barnes engines, 8 inch by 
42 inch, developing 125 horse power. Her original 
boiler was of the locomotive type, built for 150 
:1 ounds pres nre, but this proved insuffici ·ut, and 
wa. r pia eel b) a • otch mari11e type b j( r, 66 inch 
by 117 inch, built for 175 pound. pre. ure. The 
cow she pu heel were 40 feet by 120 fe t by about 

6 feet deep taking a load f ab ut _so ubi yard , 
and drawing·, lhu loaded about 5 f et of water. 
The usual summer flow of the Miami did not pro­
vide this depth, so that a low timber dam was built 
across the river just above Third Street, which 
raised the level there about 4 feet. The surplus ma­
terial between Fifth and Washington Streets will 
be more easily transported by dump car train than 
by scow. Hence the work of the Dorothy Jean was 
discontinued with the end of 1920. She transported 
a total of half a million cubic yards of material. 

The Character of the Engineer 

The following, quoted from the ancient Roman 
engineer and architect, Vitruvius, shows that the 
ultimate foundation of an engineering work in the 

character of him who builds it, was a truth as well 
understood then as now. 
"lvforal philosophy will teach the engineer to be 
above meanness in his dealings and to avoid arro­
gance. It will make him just, compliant, and faith­
ful to his employer, and what is of the highest im­
portance, it will prevent avarice gaining an ascend­
ency over him, for he should not be occupied with 
the thought of filling his coffers nor a desire of 
grasping everything in the shape of gain, but by 
gravity of his manners and a good character should 
be careful to preserve his d1gnity." 

Review of Conservancy Technical Reports, Part VII 
By Ivan E. Houk 

Hydraulics of the Miami Flood Control Project-By Sher­
man M. \1\Toodward, M. Am. Soc. C. E .. M. Am. Soc. 
M. E., Consulting Engineer of the District, Professor of 
Mechanics and Hydraulics, State University of Iowa. 
Technical Report, Part VII, The Miami Conseryancy 
District, Dayton, Ohio. Paper; 6x9 inches, 344 pages, 
126 illustrations, index. $1.00. 

This volume is the seventh of the Technical Re­
ports issued in connection with the planning and 
execution of the notable system of flood protection 
works now being built in the Miami Valley. These 
works, which will cost approximately $35,000,000 
and which are rapidly approaching completion, con­
sist of five large earth dams, forming retarding 
basins, and numerous channel improvements in the 
larger cities and villages. The present volume dis­
cusses in a comprehensive manner, first, the consid­
erations which led to the adoption of the retarding 
basin plan; and second, the numerous hydraulic 
problems entering into the design of the works. No 
matters referring solely to structural design are in­
cluded. 

The material has been arranged in a clear, logical 
manner, without reference to the actual chronolog­
ical order of development. A considerable part of 
the hydraulic matter, so far as is known, has never 
been worked out or published before. Other por­
tions have been presented previously, in more or 
less similar form, in scattered and fugitive publica-

(Continued on Page 128) 
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Englewood Dam Embankment Pushed Rapidly in 1920 
Earth Totalling 1,300,000 Cubic Yards Placed During the Season. Only 1,200,000 

Cubic Yards Now Remain To Be Done. 

Pictures in the Bulletin for November, 1920, 
showed something of the rapidity with which the 
Englewood dam embankment was caHied up during 
the season of 1920. The diagrams in the present is­
sue tell the story of embankment building in greater 
detail, and over a period carried back to the begin­
ning of the ''vork in the summer of 1918. 

To understand the progress made at Englewood, 
a brief outline of the construction program is neces­
sary, especially that relating to what is known as 
"stream control; that is, the provision made for the 
safe passage of the river around and under the dam 
during construction. This is of prime importance 
during flood seasons, when the river rising might 
overtop the unfinished dam embankment, which, be­
i.ng of earth, might thus be swept away or seriously 
injured. The worst floods coming in winter and 
early spring, the general endeavor is to push the 
work of embankment building as rapidly as pos­
sible during the season following the spring flood, 
so that the crest of the dam may by winter be car­
ried above flood level. At Englewood, however, the 
great width of the Stillwater valley makes the dam 
so long ( 4,660 feet), that its entire length cannot be 
carried up to a safe elevation in a single season. As 
a result, the dam has to be built in sections, one af-

ter the other, each being carried up so rapidly, dur­
ing a single summer season, that by winter the work­
ing section may be above the danger point. 

At Engle,vood these sections are three in number. 
The first exltends from the east river bank eastward. 
The second occupies the old river bed. The third 
extends from the west river bank westward. These 
sections are being built in the order named; the first 
in 1919; the second in 1920, and the third in 1921. 
The ordinary river flow during all three seasons is 
being carried by the dam conduits, these having 
been built before 'the work of embankment building 
seriously began, and being the same which will carry 
the river under the dam after its completion. In 
case of flood during construction, however, the di­
vision of the dam into sections permits the river to 
pass not only through the conduits, bt11t through 
much ampler channels in addition-through the old 
river bed during 1919, and through a "temporary 
spillway" (dug on the valley floor just west of the 
old river bed), during the seasons of 1920 and 1921. 
The carrying up of all three sections of the dam to 
final elevation, after pushing ·them up consecutively 
to safety in the manner described, will be done sim­
ultaneously, during the latter part of 1921 and the 
season of 1922. 

FIG. 276-DREDGE PUMP WORKING AT HUFFMAN DAM, JAN. 10, 1921 

This is an "Amsco" centrifugal pump, of 7,000 gallons per minute nominal capacity, and working up to 150 feet 
head. It is driven by the 350 horse Allis Chalmers electric motor seen at the right, both being mounted on the same 
shaft. The pumps and motors at Englewood are similar machines to these, except that the motors are of 500 horse 
power in order to pump to the greater height of the Englewood dam. The electric lamp shade hanging just beyond 
will give a rough scale of size. See page 118. 
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DIStances along Center L/ne or Dam } in Feet 
ACC.M:l4/00 

FIG. 277-LONGITUDINAL SECTION, ENGLEWOOD DAM, SHOWING PROGRESS 

These facts are brought out in Fig. 277, which is 
a section of the Stillwater valley taken on the dam 
center line (the vertical distances being much exag­
gerated to bring out the desired features more 
plainly). The hatched line below is the origii1al 
ground surface; the upper heavy line is the top of 
the dam when completed (in 1922). BE is the river 
section, the old river bed being the sag in the ground 
line just above the lower B. The sharp spurs rising 
on each side of the river bed represent very high 
levees built on the two river banks and crossing the 
damsite. They are known as cross dams or cross 
levees, and separate the dam into the three sections 
above referred to-the east section to the right of 
the right levee; the west section to the left of the 
left levee; with th river section between. 

The shaded portions of the figure represent the 
parts of the dam already built, each season's work 
(that of 1919 and 1920), being bounded above and 
to the left by very heavy lines. The various cross 
hatchings are to indicate the ·work done in succes­
sive months, the key to this scheme being sho·wn in 
the lower left corner. The portion of the diagram 
left blank between the heavy line marking the top 
of the completed dam, and the ground line and shad­
ed portions below, represents the part of the dam 
embankment still to be done, comprising roughly 
1,200,000 cubic yards of earth. 

In carrying out the program just outlined, the 
work of the season of 1918 was preparatory. It in­
cluded work on the concrete conduits; the stripping 
of the top soil from the dam site, to be used later as 
a top covering for the completed dam; the digging 
of a deep "cut-off trench" along the dam centerline, 
to be later filled with impervious clay material; and 
the laying of a 3-foot thick impervious "blanket" of 
clay extending from the cut-off trench to the up­
stream "toe" or limit of the dam. The object of 
both the last operations was to prevent seepage of 
backvvater underneath the dam in times of flood. 
The east section of the dam being first on the pro­
gram, the operations of cut-off trenching and laying 
of the impervious blanket during 1918 were confined 
to this section. At this time also the east cross 
levee was begun. 

The building of the cross levee -vvas necessary on 
account of the method of dam construction used­
the method of "hydraulic fill," described in the Bul-

letin for February, 1920. This method involves the 
carrying of a pool of water along the centerline of 
the dam summit, mud deposited on •the bottom of 
this pool forming the central core of clay material 
which makes the structure impervious. The cross 
levee, built along the east river bank crossing the 
dam site, ·was to enclose the ·west end of this pool, 
enabling it to be carried high above the river bed. 

These preliminary operations being completed, the 
real ,,..,·ork of embankment building began on April 
1, 1919. The general method is to dig the material 
from the valley bottom above the dam by means of 
big steel buckets of "dragline excavator" machines, 
the buckets dumping into cars which transport the 
material to the north slope of the dam. Here it is 
dumped into a "hogbox," from which it is ·washed 
by water jets into a concrete "sump" or cistern, 
whence in turn it is pumped, mixed with much 
water, by powerful "dredge pumps" through pipes 
to the top of the dam, where it is deposited on the 
beaches and bottom of the pool. The water nms 
back to the "sump" by an overflow pipe running 
down from the pool surface. 

One of the dragline excavators is shown in Fig. 
273, :with its boom projecting over the train of dump 
cars being loaded, its bucket hanging from the boom 
end after dumping its load. The machine runs on 
rollers, on which it "crawfishes" backwards very 
slowly up the valley, parallel to the track on which 
the train stands and to the bank of the pool of water 
seen at the left, and digging as it g·oes the bank be­
hind it (the bank between the machine and the ob­
server). The entire upper part of the machine, car­
rying the boom and bucket, swings on its center, to 
permit the loaded bucket to be dumped into the cars 
on the track. 

One of the large "dredge pumps" for pumping the 
mixed earth and water to the top of the dam is 
shown in Fig. 276, coupled to the electric motor 
which drives it. This particular machine is at the 
Huffman dam, but is a duplicate of the pumps in 
use at Englewood. (The motor in the picture, how­
ever, is of 350 horse power as against the 500 horse 
power motors used at Engl evvo d, the diff r nee I -
ing due to the high ·r head pnmp d again tat Eng! -
wood). Such a pump i v r imple in it e lements· 
-nothing more than a set of three curved paddles 
revolving swiftly within an iron shell, sucking very 
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FIG. 278-CROSS SECTIONS, ENGLEWOOD DAM, SHOWING PROGRESS 

muddy water in through a pipe at the center of the 
shell and hurling it out again with great force into 
another pipe at the shell's periphery. The electric 
lamp shade hanging beside the pump in the picture 
will furnish a rough scale of size. The pumps have 
a nominal capacity of 7,000 gallons per minute, and 
work up to 150 feet head. 

The valley floor to be excavated to furnish ma­
terials for the embankment (the excavation and the 
area to be excavated both being known technically 
as a "borrow pit"), is shown in its relation to the 
dam in Fig. 281, reproduced from the Bulletin for 
November, 1920. The scale of th e operations is 

shown by the small squares, each of which is 500 
fe et on a side. The extreme limit of the excavation 
in the borrow pit is thus seen to be more than four­
fifths of a mile up the valley from the dam center 
lin e. (The boundary of the excavated area being 
indicated by hatching). A strip next the east bank 
of the river has been left so as not to interfere with 
the river's flow. Next east will be seen a long ex­
cavated area; then a long narrow unexcavated island 
and peninsula; then another long excavated area; 
then a wide unexcavated area running to the east 
boundary of the map. The first excavated area, near­
est the river, was taken out in 1919, together with a 

TABLE I. 

Earth Placed in Englewood Dam Embankment in Cubic Yards 

1919 
Month 

Previous ...... .... ........ .. ....... . 
January .. .... ...... ............... . 
February ... .... .. ... ... ......... . . 

Hydraulic 

9,880 
2,185 

March ··· ····· ·· ··· ·· ·········-·· ···· 2,445 
April .. .... .... ........ .... ........ .... 69.900 
May ... .. . - ...... .......... .......... 87,700 
June .. .............................. .... 113.180 

July .... ........... .. ........... .... ... . 92.870 
August ..... .................... .... 101,900 
September ..... ........ ........... 93,900 
October ................ ... .. ....... 98,490 

November .... ......... .... . .. .... 103,160 
December .................. 58,420 

Semi-Hyd. 

49,090 
19.100 
1:3,480 

6.330 
:1,840 
4,550 

14,980 

1,560 

Rolled 

26,100 

7.540 
9,780 
2,390 
4,460 

4,120 
810 

~F~o~r_Y~'~e~a~r~-~ .. ~---~ .. ~--~--~-- -~--~--~--~--~ .. ~----~8~2~4-~, 1~5~0----~--~6~3~.8~4~0 ____ _ ___ 2_9_.100 

1920 
April ............ ........... ........ .. 

lviay ·····-·-··--·-····----· ······· 
Jun e .... ............................. .. 

July .. ... .............................. . 
August .... .. .... .. ............ ... .. 
September ................... .... . 

October ............... ............ . 
November .. ..... ...... .. ....... .. 
Decen1b e r ....... .... ............ . 
For Year ....... .. .............. . 

102.750 
173,760 
144,550 

153.380 
153,900 
161,800 

108,270 
143,030 
122,250 

1.2Gel.690 

... ................... __ ! 

........................ ... 

17,700 

5,450 
6,970 
4,700 

1,240 
2,440 

:{8 .~00 
-----

Tot. for Mo. Tot. to Date I Per Cent. 

85,070 2.5 
21,285 106,355 a.o 
13,480 119,835 3.3 

8,775 128,610 3.6 
73.740 202,350 5.6 
92,250 294,600 8.2 

128,160 422,760 11.8 

100,410 523 ,170 14.6 
11:3,240 6a6,410 17.7 

96,290 732,700 20.4 
102,950 835,650 23.3 

107,280 942,9il0 26.3 
ii9,230 1,002,160 27.9 

917,090 ••• • •• ••o.oouo • •••••••••• .- o•• • ................... 

102,750 1.104,910 30.3 
173,760 1,278,670 34.6 
162,250 1,440,920 40.2 

158,830 1,59!l,750 44.6 
160,870 1.764,9~0* 49.2 
166,500 1,()31 ,450 53.8 

109,510 2,040,960 56.9 
145,470 2,186,430 60.9 
122,250 2,308,68 0 64.3 

Ul02.190 ····· ·· ··········-···········04 .................. 
*Includes 4,330 cubic yards backfilling. 



120 THE MIAMI CONSERVANCY BULLETIN 

short strip of the second, furnishing in all something 
less than 900,000 cubic yards of earth materials for 
the dam embankment. The remainder of the second 
excavated area (all but the short strip just men­
tioned), was taken out in 1920, amounting to a little 
more than 1,300,000 cubic yards delivered into the 
dam. The dotted lines running down the excavated 
areas are the abandoned railway tracks used by the 
dump car trains during the work. The cross hatch­
ed lines in the eastern part of the borrow pit are the 
tracks still in use at the time the map was made 
(October, 1920.) 

The results at the dam are shmvn in Fig.s 277 
and 278, the first giving a longitudinal section and the 
second two cross sections, the lower one taken 
through the river section of the dam at BE, the 
upper one at AA (in Fig. 277), a little east of the 
river section. In both figures, the cross hatchings 
indicate progress in successive months, and each 
year's vvork is topped by a heavy line of separation. 
The "legend" in each case gives the key to the 
months. The cross sections (Fig. 278), show clearly 
the sag in the center occupied by the core pool, and 
also the slope of the beaches on each side of the pool, 
running up to the levees at the tops of the outer 
slopes. These general lines are follow ed by each 
month's deposit of fresh material as shown on the 
chart. The longitudinal section shows how the cross 
levees were carried steadily up in advance of the 
pools that they enclosed, the right levee for the river 
section of the dam, in 1919, the left levee for the 
river section in 1920. 

Fig. 274 shows the embankment progress in two 
other ways. The lower part shows the relative 
quantities deposited in the dam month by month, 
each vertical rectangle corresponding to one month, 
and the heights of the rectangles being in proportion 
to the quantities deposited. A scale to read approx­
imate quantities is given at the left, each horizontal 
space carried across the diagram corresponding to 
10,000 cubic yards of deposited material. The best 
month is seen to be May, 1920, when 173,760 cubic 
yards were built into the river section of the dam. 
The advance in the performance in 1920 as a whole, 
as compared with 1919, also shows plainly. 

The upper part of Fig. 274 shows in its irregular 
line, marked "actual progress," the total amount of 
material built into the dam up to any date. The 
scale at the left is here ten times as great as in the 
part below, each horizontal space representing 100,-
000 cubic yards of material deposited in the dam. 
The time scale is the same as in the lower part of 
the figure, each vertical space representing one 
month's time. Thus at the end of 1919, and during 
the early part of 1920, the line of actual progress 
becomes horizontal, indicating a stoppage of opera­
tions (due to the cold weather), with a total of a 
million cubic yards of material built into the dam. 
In the latter part of March, 1920, the line starts up 
again, with the opening of the new season's work, 
and in May begins rising rapidly, corresponding to 
the heavy record noted in the paragraph above. 
The s b·aight line sloping up to the right ju t below 
the urve f actual progres is a lin of proposed 
pr gress, n the upposilion that the dam would be 
completed at the end of 1922 (this being the actual 
schedule laid out in the headquarters o fii.ce). It will 
be no ted that th progress for 1919, including the 

FIG. 279-LOWERING DERRICK MAST, ENGLE­
WOOD DAM 

Taken Feb. 15, 1921. This is a 120 foot steel guy-derrick 
mast, which has been in use to unload coal for the loco­
motives transporting materials from the En glewood bor­
row pit to the dam. It is being taken down to be set up 
again at the west end of the dam, where it will be used to 
swing the concrete buckets, etc., in the construction o£ the 
new spillway. The foot of the mast is bein~ held firm 
by a steel cable controlled by the man standing near it, 
while the top of the mast is being very slowly lowered by 
means of the compound pulley blocks seen attached near 
its top. 

necessary wint er shut-down at the end of that year , 
en ds exactly on this line of proposed progress. The 
reco rd for 1920, however, including the shut-down 

f the present winter (ending March 1 this year) 
nds far above the proposed progres line. In fact, 

if tbe coming s ason could how a rapid work a 
Ia t , ea on did, the Eng! wo d dam emba nkm ent 
would b omplcted by the end of December, 1921-
Th i · will be plain al. o by comparing the figure in 
1.he tab le on page 119. They how that the tota l em-
1 ankment buil last season. amounted o 1 300 000 
cubi yards; and that the t ta l remaining to be clone 
i 1,200,000 yard . It i 110t to be exp cted, how-
v r, that the p resent eason will equal the last. 

The low lev Is, of the dam mbankment the ea i r 
part to pump, are mpleted · and the highe r the 
dam i pu hed, the harder it becomes to push with 
the old peed, because the material mu t be pumped 
against continually h igh er and higher pressures. 
The lopping out proce al o, de cribed in the De-
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cember, 1920, Bulletin, takes its additional quota of 
time which must be reckoned. 

The ituat ion of the Englewood <lam embankmen t 
at a g lance i best hown in Fig. 280, where the shad­
ed portion · again .repre ent the portions completed 
month by month, ace rding to the ame . cheme of 

ro hatching already noted. The entire "clock-
face' haded would repr nt the dam ntirely lin­
i h cl. The work began in 191 at '12 o'clock," and 
the haded portion grew a indicated, the figtu·es on 
the clo k face .margin giving the percentage of the 
dam c mpleled. ecember 31, 1919, aw the em­
bankment 27.9 per cent complete. Decemb r 31, 
1920 aw it 64.3 per cent complete-nearly two­
thirds done. 

The very creditable speeding up of the 1920 em­
bankment construction is well brought out by a 
omparison of it high recot·cl with those of 1919. 

] n 1919 the high reco rd for a single 10-hour· shi(t 
was 3 30 cubic yard pumped into the dam, and 

· 7380 ubi yard in 20 hour (two fu ll hift ). Th is 
wa on eptember 6 wiU1 two pumps in ervice. In 
1920 on \.pril 27, ne pump placed 2,808 cubi yards 
in th dam in 9 hour , 19 min u te . On May 14, one 
pump placed 4,000 cubic yards in 8 hours, 48 min­
ute , or 455 ubic yards per houL On 1\IIay 28, one 
punt) plac d 4,600 cubic yard in 8 hour , 4 min­
u te , r at the rate of 522 cubic yards per hour. n 
July 15, 611 dump car 1 ad equal to 5 500 cubic 
yards in place in the dam, was J umped into the em­
bankm nt in a ingJc hift . The be t month ly record 
for Lhe pumps was in May 1920 the quantity being 
173,760 cubic yards. 

Shows where the earth 
was obtained to build 
the 2,300,000 cubic yards 
of dam embankment al­
ready in place at Engle­
wood. Note the size of 
the operations, e a c h 
small square in the plan 
being 500 feet on a side. 
Thus the extreme exca­
vation was taken out 
more than four-fifths of 
a mile up the valley from 
the dam center line. 
(The edges of the exca­
vated areas, which are 
so marked, are hatched). 
The left-hand excavated 
area was taken out in 
1919, together with a 
short strip of the right 
hand one. Most of the 
right hand excavated 
area was taken out in 
1920, in amount about 
1,300,000 cubic yaras. 
The quantity in 1919 was 
a little short of 900,000 
cubic yards. The dotted 
lines in the excavated 
areas are the abandoned 
railway tracks used in 
transporting the materi­
als from the borrow pit 
to the dam. On the un­
excavated area at the 
right these tracks are 
still in use. 

25 30 40 
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FIG. 280-PROGRESS DIAGRAM, ENGLEWOOD 

Showing progress on dam embankment. The shaded 
parts indicate percentages done during successive months, 
the various hatchings being given under the "Legend." 
See page 121. 

FIG. 281-MAP OF ENGLEWOOD BORROW PIT, OCTOBER, 1920 
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Such rapid progress as has been evident at the 
Englewood dam during the season of 1920 comes, 
of course, only as consequence of continuous, care­
ful and efficient supervision, and the harmonious 
co-operation of the working staff. The following 
notes by Mr. H. S. R. McCurdy, the Division Engi­
neer in charge at Englewood, indicate some of the 
means employed to secure the results noted. 

"At all times the plant and equipment are under 
constant inspection and every effort is made to keep 
them in a high rate of efficiency. Dragline crews 
are expected to spend such time each Sunday as is 
nece ary t k ·p th ir ma ·hine · in 1 r per order. 
(Each machine I eing in s nice 20 hours per day 
through th six-day working week, leave. unday 
the only ava ilab l tim f r . uch adju tmcnt and 
tuning up) . 'I'h dump car. are d tach d from the 
trains and sent to the rard a they show ign o( 
needing repair. Locomotives are kept in use only 
while in a condition to render maximum service. As 
soon as a dredge pump or any part of it shows sign 
of letting down, replacement is imm diately mad . 
A force of expert mechanics and r pair men are 
available at all times for service of thi. natur ; for, 
with a payroiJ uch a is carired at this dam any­
thing but maximum utput is expensive, and a weak 
piece in the con truction equipment can easily throw 
the w rki.ng program ut of gear, thereby reducing 

production and correspondingly increasing unit 
costs." 

"Every effort made to in~till int the m n a 
wh le ome prid in th ir achi v ment and to create 
a fri nd ly rivalry between the day and night hift . 
Each morning the numl r f ·ar of materia l placed 
in the dam by th preceding day and night shift is 
plotted upon a rliagram kept in a con ·pi uou place. 

n this diagra111 i al o hown lh a cumulated total 
of car f r each shift during lh m nth as ·..veil as 
the daily av rage · to date. The high e t r c rd for 
a ingle shift for a ingl e pump, for tw 1 ump , f r 
a week, for a m nth, etc., ar 11 picuou. ly posted. 
AI· th f th draglin runner holding lh 

r c rd i· included, tog ther with 
his be t output. The bull tin are malt rs of live­
ly inter • t, and <tre constantly con ulted by th 
workmen vitally concern d, a · wel l a. by inter ted 
visit r . Th av rage merican w rkman i a good 
port· h I ve: a on le t · and when 'ver he e a 

chanc to pit hi wit and brawn against an antag-
ni t he will put forth hi ery bes t fforl to win.' 
Th' work at Englewood i under th clir cti n f 

H. . R. M c urdy Divi ion Engine •r; J. . Horne, 
A ·i tant Oivi ion • ngine r ; I i ·hard yer , 'up r­
intendent of 'on truction · Kirby Jones, s i lant 
Engineer and I.nspector · v\ m. Penn ington, Night 

up t·intendent ; and P •ter Ha kell , Ma ter i\lc­
chanic. 

January Prog-ress on the Work 
GERMANTOWN 

Grading the roadway on the top of the dam has been 
started this last month. The gravel slopes between the top 
of the dam and the 810 berm have been trimmed to an even 
grade. The J 0 herm, both upstream and down 1 ream, ha 
b en graded so that th run- ff collected on this berm will 
drain to th gutters at the center and either end o f the dam. 

Di mant lin g has continued throughout the month and at 
the present writing is practically complete. 

The leaning U(l of th res rvoir above the dam is now 
ir. prog ress. Thi work con ists of felling old trees that 
are liable t b wa hed away during high water and cut­
tin g them up in lengths o that they may ea ily pass 
through the cond uit without danger of clogging th m. 
AI o the cleaning up r any rnbbi h, etc., that ob tructs 
the creek bed. 

The wrecking of the camp is continuing at a rate indi­
cating removal at an early date. 

February 22, 1921. 
A. L. Pauls, Division Engineer. 

ENGLEWOOD 

The large el clric drag line engaged in cxc:wating f t· the 
perman nt pillw~ty, has tempo rarily di continued this 
wo rk and moved d wn t th temt rary st>illway, whe r 
it is used for fillin g with gravel the crib wo rk pr tccling 
the downstream pur levee. This work will be completed 
by February 19 and the dragline will then resume the pcr­
maneut pil lway operations. 

Plant r pa irs and vcrhauling have proceed •d I the 
point where it is definitely ex.pectcd to rc um pumping 
operations the latter part of this month. 'I he open winter 
ha g reatly favored an early s tart and it is figured that 
work this yc;~r will be in prog re s thr e weeks earlier than 
was the case last year. 

H. S. R. McCurdy, Division Engineer. 
February 15, 1921. 

LOCKINGTON 

A small amount of work has been continued on the stone 
surfaces of the dam, ·tone being hauled to such places as 
will be difficult of access after the dredge pipes have been 
laid in position for usc. ome stone has been laid on the 
west slope of the outlet chauncl. 

All the dredge pipes have been repaired. Patches and 
lugs have been welded to the pipe and some split seams re­
welded. 

The dritliu g and bla tin g of th e clay p rtions f the bor­
row pit have been continued. 

The electrica l equipmen t is being put into hape and the 
line from Piqua changed back to ::~a.o oo volt for resutlling 
the pumping operation on the fir t of March. 

Barton M. J ones, D ivision E ngineer . 
February 23, 1921. 

TAYLORSVILLE 

The prog re ·s on the excavation fr m the outlet hannel 
has been very satisfactory. It now appear that the tem­
porary channel that is being ex.cavated along the east half 
of th utlet channel will be finished by pril 15, which is 
well up to chedulc. Thi will permit the old river channel 
\o he clo ed a o n a · the dan ger fr m pring flood · i 
past, followin g which pumping f lh river eli II Of the 
tlam will begin. 

The dredge pump have been repair d and pipe lines re­
paired and relaid where necessary and we expect to start 
pumping F bruat·y 2-!. Pumping will b continued into 
that portio n of th dam west of lh cro dike until such 
time as the o ld river channel i clo ed. 

The weather has not permitted any further work on 
Road 12. 

0. N. Floyd, Division Engineer. 
February 23, 1921. 

HUFFMAN 

Th · pumping f material into the embankment of th 
dam has b en in progre s until February 10th. On that 
date the work wa clo ed do\ n in order t do some neces­
sary repair work on the cl ctric dra line and ~o m ve th • 
boost r pump up the lope of th dam to elevation t5, 
which is ixteen f et abo,·e tJte fir. 1 ·c t up. Thi work has 
been complct d, and pumping was ntinued n February 
21st. 

All the available material in the upper part of the borrow 
pit on the hillside at the north end of the dam has been 
taken out. The remaining part of the material to be ob­
tained from this pit is at too low an elevation to be washed 
directly into the dam by gravity alone, as has been done to 
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date. A tandard 15'' dredge pump is being installed in the 
Juice line to act as a booster to a· i t in lifting this mate­

rial into place on the dam. This unit will be in operation 
a •a in the fir t of March. 

The s team draglinc is taking out the remainder of the 
C<trlh coffer dam aero the outlet channel below the con­
crete outlet works, and giving this channel its final shap­
ing up. 

C. C. Chambers, Division Engineer. 
February 22, 1921. 

DAYTON 

Progress has been slow during the past month owing to 
several rises in the river stage. 

Draglinc DlG-15 has continued river excavation below 
Stewart treet. D16-.16 has clone the n ce sa ry trench 
work for lowering the a terly hair of the 2~" water main 
above l"ifth trc t bridg , and has cleaned up pan o[ the 
clebri ldt by the bridg bu.ilding contractors in 1916. 
DJ.G- has ompl ted its work at the mouth of Wolf Creek 
and is bein dismantled. It will be erected again below 
the Big Four rai lroad bridge near Miller's Ford. D16-19 is 
und rg ing repair.. The learn boat machinery has been 
eli mantled. 

hio tre t and Grant Street walls ha ve been completed. 
The land alo11g th , Delco-Light Company prop rty on the 
south bank of Mad River and th' outhwcslerly wing wall 
for Keowcc ' tre 't bridge are under c nstruction. V\lork is 
being re um d on the river wall at Beach Avenue and 
First trcei ancl cxca,·ation i. under way for the river wall 
west of Main street bridge. 

The gravel plant is again operating. The total quantity 
of sand and gravel issued to date is 59,100 cubic yards. A 
steel stiff-leg derrick has been installed for use in feeding 
the stock gravel to the plant. 

Construction work is being installed for the work to be 
d nc along \1Volf reek 

The Finke Engin ering o. is placing concrete in the 
App le t1·cet culvert. Price Br thcrs Co. is continuing the 
rcmC>val of the old stone wall at K eo wee Street on the 
north bank of Mad River. ]. C. McCann completed about, 
GOO cubic yards of excavati n from Mad River channel 
previous to February 1. 

The total quantity of channel excavation (Item 9) up to 
February 1 was 903,500 cubic yards, and 173,000 cubic yards 
of levee embankment has been placed. The total yardage 
handled was 1,980,000 cubic yards. None of the figures 
include 105,000 cubic yards of excess excavation for scow­
ing canals. 

C. A. Bock, Division Engineer. 
February 23, 1921. 

HAMILTON 

The we t bank above the Columbia bridge is being fin­
ished by the electric dragline D-16-18. The total of Item 9, 
channel cxca,·ation, to February l was 861 ,700 cubic yards. 

At the Black treel bridge the ma s concret in th west 
abutment has been completed, and the spandrel walls and 
counterfort arc being poured. 'l'he Bucyru lass 14 
dragline has moved across the river and completed the 
excavation for Pier o. 1. It is now ready to drive the 
piling. 

Excavation has been continued at the Black-Clawson 
wall and piling are being driven in the portion excavated 
to grade. 

Top soil has been placed on the completed banks be­
tween Main Street and the Columbia bridge. 

Several sewer outlets on the west bank are being ex­
tended to the line of the concrete slope revetment. 

February 22, 1921. 
C. H. Eiffert, Division Engineer. 

UPPER RIVER WORK 

During the last month, the draglinc (D-16-21), at work 
on h Donald J cffrcy on tract , b•·ought its total river 
•xcavation to 27,000 cubi yard . This work was com­
pleted the first 1 art of the m nth, and since then the 
drag linc has moved into po ition, about 800 feet above 
Adams Street, to place the embankment for the levee ex­
tending from Adams trcet to a point opposite the en­
trance to River id • 'cmctery. To date about 7,000 cubic 
yards of material has been placed in this levee. 

The C. & C. Haulage Co. has continued its work between 
Market Street and the B. & 0. Railroad. A third Osgood 

shovel has been added to their equipment. Their total 
excavation amounts to 75,000 cubic Y<lrd . 

On February 22nd the . & . Haulage C . started th 
excavation for Ll1e north abutment of the new pa n or 
the Market Street Bridge. The grave l a nd lumber for the 
abutment is at hand and th • forms will be started as soon 
as the excavation is complete. 

Weather conditions have continued troublesome to the 
progress of the work near Morgan Ditch. The total levee 
embankment for the Finke Engineering Co. amounts to 
27,800 cubic yards and the street fills contain 2,800 cubic 
};ards.. The ·Harrison trcet approach to Morgan Ditch 
has been completed •xccpt for the gravel roadway, and 
also the Atlantic ' trcet approaches to Harri n Street. 

The house belonging to the Di trier, and known as the 
"Briggs Bouse," has been moved from its formc1· location 
at the north end of Market Street Bridge, to its new loca­
tion on one of the lots made by the spoi l bank on th' west 
side of M.arket Str ct. This work wa done by has. E. 
Foreman of Dayton. 

'l he torm sewers entering lh river at the street end 
b twc n Market and Adams Str' ts arc being ext ndcd 
down the lope and out towards the n w toe of lope of 
the levee that will be constructed on the right bank of the 
river. The C. & C. Hau lage o. has already started th is 
embankment at the north end of Short Street. 

A. F. Griffin, Assistant Engineer. 
February 24, 1921. 

LOW ER RI VE R WORK 

Miamisburg- ince our last report, 'ole Bros. ha con­
structed the )eve along the north side [ Sycamore r ck 
between Fourth trccl and the Big Four R. R., and along 
the south sid from the alley ca t of Fourth 'lrcct to the 
railroad. \<Vet weather caused three days' delay and mov­
ing and repairs to the machin ccupicd r,,.e days. The 
dragline will now be moved to the extreme · uthent end 
of the work and levee construction wilt proceed n rth­
ward. Cole Bros. ar making thi move in ord r to keep 
the machine working on comparatively hig h ground. which 
prevails below Linden Avenue. during th next two m nths. 
as more or less high water may rca onab!y be e..xpcct d at 
this time. The work above Linden '' enu ',w hich require · 
putting the machine down into the river bed. will thu be 
left for the dryer summer months. 

Franklin-The draglinc, D-16-10. has been limbered up 
and after undergoing a few repairs has commenced exca­
vating for the conduits for the tai l race of the American 
Writing Paper Co. v hen this is done the machine will 
cross the tail race and exca ,·ate a temporary channel to 
handle the water dul'ing construction of the conduits. The 
present channel will simply he widened and a cofferdam 
constructed around the •xcavation for the concrete work. 
A good start has been made on trestle construction for 
levee embankment and the narrow gage locomotives are 
being fitted up and made ready for use. Guard rail con­
struction on th west side has heen completed with the ex­
ception of painting. The engineers' oflicc ha. been m ved 
from the downtown location to the tcm).>orary building 
erected at the inter ection of Bridge Street and Van Horne 
Avenue, which is ne square west of the Dixie Highway 
and just north of the "Harding" mill. 

Middletown-Since our last report, Price Bros. have 
poured 464 lineal feet of the Hydraulic Street wall. Top 
soil is being hauled on to the levee between Milburn Ave­
nue and the canal bridge at the west end of Tytus Avenue. 

F. G. Blackwell, Assistant Engineer. 
February 23, 1921. 

RAILWAY RELOCATION 

Big Four and Erie-Mr. M. K. Frank has removed all of 
the rail and bridges from the Erie Line, which work was 
completed the first week in February. The Big Four 
started removing the rail off the old Big Four line Tues­
day, February 15. The District forces are removing the 
salvageable material that remains. The old ties are being 
shipped to other features of the District. 

Ohio Electric Railway-The bonding is not completed 
and diversion of traffic will be deferred until this work is 
completed, which will be about March 1st. Mr. Joseph 
Connelly was awarded the contract for the grading of 
about 4000 cubic yards of earth at Mud Run bridge, just 
east of Osborne. This work was left uncompleted at the 
time the regular grading for the Ohio Electric was done, 
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because of interference with the old Big Four and Erie 
railroads. As these roads are now out of service the work 
of filling in the gap was started on February 14th. 

Baltimore & Ohio Railway-Work completed. 

February 23, 1921. 
Albert Larsen, Division Engineer. 

RIVER AND WEATHER CONDITIONS 

No floods of any importance occurred during the month 
of January, although small rises of from two to five feet 
occurred on the ninth and again on the thirty-first. At the 
District's stations the total rainfall for the month varied 
from 2.19 inches at Fort Loramie to 2.91 at the German-

town Dam. At Dayton the total amounted to 2.59 inches, 
or 0.42 inches less than normal. 

The local \Veather Bureau records show that the mean 
temperature fm the month was 35 degrees, or 5 degrees 
greater than normal; that there were 11 clear days, 6 partly 
cloudy days, 14 cloudy days, and 9 days on which the per­
cipitation amounted to 0.01 of an inch; that the average 
wind velocity was 11.9 miles per hour, the prevailing di­
rection being from the southwest; and that the maximum 
wind velocity for five minutes was 37 miles per hour from 
the northwest on the 16th. 

Ivan E. Houk, District Forecaster. 
February 25, 1921. 

Old Hollow Headed Rail Found on Harshman Siding 
Interesting Pear-Shaped Sections Rolled Before Steel Came Into Use. 

An interesting circumstance in connection with 
the wrecking of the old Big Four R. R. line, follow­
ing the relocation, was the discovery of two pieces 
of "prehistoric" rail in use in the Harshman Siding, 
three miles northeast of Dayton. This siding served 
an old mill, still standing, dating back into the fifties 
of the last century. Near the end of the siding a 
few short lengths of light rail were found with a 
pear-shaped head instead of the T head now in use. 
Inspection showed that in addition to its peculiar 
shape, one of these old rails had a hollow head, as 
shown in Fig. 282. This picture is taken from a 
"sulphur print," kindly furnished by the Hunt In­
spection Bureau of Chicago, who were good enough 
to make an examination and analysis of a section of 
the old rail sent them. The end of the rail was pol­
ished. A piece of photographic paper -vns then dip­
ped in a dilute solution of sulphuric acid and laid on 
the polished face of the rail for a short time (the 
period being usually about one minute). The parts 
of the steel higher in sulphur left a darker impres­
sion on the photographic paper than those parts 
lower in sulphur. Thus the "sulphur print" shows 
in a rough way tbe distribution of sulphur in the 
specimen, this element being one of the most dele­
terious impurities. This action shows plainly in 
Fig. 282, the base and \veb of the rail appearing 
much darker than the head, indicating that the lat­
ter, which in service took the wear, was of much 
purer matter. Besides furnishing the sulphur print, 
the rail was analyzed chemically. 

The etching and analysis both show that the pear­
headed rail is of iron and dates back to the old days 
before steel had taken the place of the earlier used 
material. The transition began about 1865 and was 
due to the better wearing qualities of steel under the 
increasing severity of the hammering and mashing 
action of car wheels on the rail head; this being due 
in turn to the steadily increasing weight of loco­
motives and cars. 

Thus the chemical analysis carries the date of the 
rail back to 1865 or earlier. The shape carries it 
still further back, to 1859 or 1860. This is shown 
by records of the Cambria Iron Company, at Johns­
town, Pa., given in the upper part of Fig. 283. This 
series shows the shapes of the successive grooves of 
the rolls through which the redhot iron "bloom" or 
billet was passed in the mill to bring it to the final 
rail shape. These successive grooves are numbered 
"1, 2, 3, 4, 5," the last showing the identical pear­
shaped hollow head found in the Harshman Siding. 
The date of the record is 1859. 

This information was furnished by Mr. G. B. 
Waterhouse, Metallurgical and Inspecting Engineer 
for the Lackawanna Steel Company of Buffalo, N. 
Y., to whom also sections both of the solid and 
hollow-headed rail were sent. 

The lower set of shapes in Fig. 283, also kindly 
furnished by Mr. vVaterhouse, show the successive 
rail shapes used on American rail~ways, from the 
beginning (on horse-drawn tram lines) in 1808, up 
to the present time. Development in size is shown 
as well as in shape, the rail at the right (1910 model) 
being 6_0 inches high. The hollow pear head ap­
pears in this series, dated 1860. 

It is interesting· to note in this development that 
by 1831 the T-headed, broad-based rail, in practi-

FIG. 282-SULPHUR PRINT OF OLD RAIL, DEC. 1920 

This curious hollow-headed old rail was taken from the 
Harshman Siding of the Big Four R. R. near Dayton, 
where it was probably originally laid about 1860. It was 
rolled by the Cambria Iron W orks of P ennsylvan ia, as 
roll records in their mill show, the metal being iron instead 
of steel, the latter metal not coming into use till 1865. T he 
head was rolled hollow to save about 10 per cent in metal. 
Tbe pear-shaped head is to reinforce the web of the r ail 
against its tendency to bend, and thus permit one side of 
the head to lop down. See page 124. 
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FIG. 283-PASSES USED IN ROLLING OLD RAIL 

cally its present shape, had been already reached. 
The U-shaped and pear shaped sections, competing 
"Darwinian variations" which sprang up later, went 
to the wall in the struggle for existence where only 
the fittest survive. The reason for both the U­
shape and the pear shape \vas evidently to support 
the edges of the rail head against the tendency to 
buckle or mash down under pressure of the car 
wheel tread. vVith iron, ·which is much softer than 

tee!, this support was ne e ary, as all the ections 
in Fig. 28 b twe u I 31 and 1 65 h w. In all these 
' e see the broad . upp rting base and the s mewhat 
narrower head onnccl d 1 y a hape built tiffcr 
than the pre ent narrow v rtical w b. vVith the 
coming in of ste 1 a more rigid materia l, in 1865, 
tbc e tiffer hape were n longer ncce ary and 
to save metal were discarded. 

It is interesting to note that the use of the hollow 
head, as in the Harshman rail, was also to save 
metal, the amount saved being about 10 per cent. 
The metal was saved at some excess labor cost for 
rolling the rail head hollow, indicating a relatively 
low labor cost at this period of manufacture. 

It will be understood that the historical develop­
ment shown in Fig. 283 gives date· of intr duction 
of the several shapes. In actual u e, of course, the 
older forms survived many years (as in the Harsh­
man siding), gradually eli a] pearing and finally be­
coming extinct. 

The Bulletin wishes to acknowledge, in addition 
to those mentioned, the kindness of lVIr. E. T. How­
son, 'vVe ·tern ditor of The Railway Age, of Mr. 
C. vV. ennet, Jr., o( th . W. Hunt Co., of Mr. A. 
J. ebastian o( the incinnati Iron & Steel Co., and 
of ~de rs. lb rt Lar en, Division Engineer, and 
Fowler S. Smith, Purchasing Agent, of The :Miami 
Conservancy District, in securing the information 
here presented. 

vVe append Mr. Waterhouse's letter as giving 
some additional interesting technical matter. 

The two specimens of old rails taken from a 
switch leading from the Mad River (Miami Con­
servancy District, Dayton, Ohio,) have been care­
fuJJy examined. 

ne is a solid pear-shaped rail, and in its present 
condition weigh 57.6 lbs. per yard, the other is a 
hollow pear- haped section and weighs 54.6 lbs. per 
yard. 

Both rails proved to be made of wrought iron 
and so are of the class of material in general use be~ 

fore Bessemer steel rails were made. The results of 
analysis were : 

Manga- Phos-
Carbon nese phorus Sulvhur Silicon 

Solid Rail 0.04% . 0.025% 0.552% 0.067% 0.212% 
Hollow Rail 0.03 0.013 0.254 0.209 0.184 
Hollow Rail* 0.005 0.085 0.49 

In order to show the difference between this and 
present day material, below are given typical analy­
ses of Bessemer and Open Hearth steel, such as 
would be used in a 60-lb. rail. 

Manga- Phos-
Carbon nese phorus Sulphur Silicon 

Open Hea•·th 0.57% 0.75% 0.035% 0.055% 0.12% 
Bessemer 0.42 0.95 0.10 0.070 0.12 

ur h.oll hop Department bas investigated the 
rolling of the ·c tw ction . The h II w p ar-
hap d rail was un loubt ·d ly r II cl by th ambria 

lr n rnpany at John town Pa., about 1860. 
sketch of th roll gr e f r thi ecti n, a found 
am ng the ld records at am bria is given on the 
accompanying blue print. There i a tradition that 
this bollo\v-h adecl rail "a r II d at a time when 
the size of rail, and not the weight, was specified. 
The hollow place reduced the amount of metal by 
about 10 p r cent. 

Th ·olid rai l i. a good xample ( th pear­
hap d ir ll rails rolled at a numb r of pia es in thi 
ountry from 1 45 to about 1860. Th o-called 
trap rai ls w r di . continu d about 1 44. The fir t 

T-rail wer de ign d by R b rL L. te\ ens, hie£ 
Engin er amdcn and <\mboy ailroad. They 
were 36 and 40 lb . per yard, an I rail of this kind 
,. ere appa r ntly fir l rolled in 1 45 at th 1 ntour 
R !ling hlill, Danville Pa. The pear ha] e was 
tl eel becau e it pr vid d meta l t . upp rt th sides 

f the h ad and pr v nt them br aking d wn. The 
u r lee l in place of iron [or rail comm nc d 
about 1865 and th new design ( mil (rom which 

ur pre ent ecti n were d velOJ d worked 
out b ' Ir. hb l in 1 6. 

tee! bccam n c · ary b au e th ir 11 rail g-a e 
ry poor ervic a traffic and the weight f r Jling 

stock increa d. e ause of lack of homogeneou 
mater ial and uniformity the ir n rails caled, plin­
tered, laminated or e l e eli integrated an I ma hed 
d . \\"11 in pot before they wore out. A brief hi.­
lorica l development of rails in this c untry i ·hown 
011 the ame blue print a. the r Jl pa · e f r th old 
hollow rail. 

Electrical vs. Steam Dragline Excavator 
The dragline excavator hown OJ eratint> in the 

Englewood borrow pit in Lhe pictur n our front 
outside cover, is an electrical machine. The ma­
chine seen in the distance in the ame picture is a 
machine identical in size and equipment except that 
its motive power is steam instead of electricity. 
These machines have worked at Englewood under 
similar conditions, digging imilar mat -rial , for 
the past two seasons. A comparison of the ma­
chines, as to efficiency, etc. under the e circum­
stances, will be published in an early u lletin. 

*Thi third line shows the analysis o[ the hollow headed 
rail by C. W. Hunt & Co., th metal in this case being 
taken from the head of th rail, th upper analy es !;>eing 
o[ metal taken over the en tire rail section. The difference 
corroborates the testimony of the sulphur print in indicat­
ing that lhe head f the rai l is of purer metal. 
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The Cableway Used at Black Street Bridge 
Three-Ton Cableway Stretched Between SO-Foot Towers 800 Feet Apart Handles All 

Construction Material. 

Space in last month's Bulletin did not permit a 
sufficient account of the cableway used at Black 
Street bridge; hence the present article. 

The general Yiew of the cableway is shown in 
Fig. 285. A heavy suspension or trolley cable of steel 
wire is stretched between the timber towers, one on 
either shore of the river. On this cable a carriage 
runs, shown near the right-hand tower in Fig. 285, 
and in larger detail in Fig. 284. (The two vie·ws be­
ing taken from opposite sides of the cableway). 
This carriage is drawn back and forth by means of 
another (the conveying) cable. (The lower one in 
Fig. 284, the heavy cable being the suspension or 
trolley cable). The carriage carries a bucket hang­
ing by a third cable (the hoist cable), by which the 
bucket is raised and lowered. The conveying cable 
and the hoist cable are both actuated by means of 
a hoist engine in a little house behind the "head 
tower" (the left (east) tower in Fig. 285, the right 
tower being the "tail tower.") 

The conveyor cable is virtually an endless cable 
with the carriage lashed to it at one point. It passes 
from the carriage to a sheave on the "tail tower;" 
thence to a sheave on the "head tower;" thence to 
and around the engine drum (the conveyor drum); 
thence back over a sheave on the head tower to the 
carriage. Thus, rotating the conveyor drum pulls 
the carriage along the suspension cable. Reversing 
the rotation reverses the direction of the carriage's 
motion. 

The hoist cable passes from the bucket up over 
sheaves on the carriage directly to a sheave on the 
head tower and thence down and around a second 
drum (the hoist drum), of the same size as the con­
ve,ror drum and mounted beside the latter on the 
sa{ne shaft. When pulling the carriage along the 
suspension cable the two drums are locked together 
and act as one. The conveyor and hoist cables also 
act as one (since the two drums are of the same 
diameter); and the bucket therefore hangs at a con­
stant distance below the carriage during the latter's 
travel. When the carriage stops· over the concrete 
hopper ·at the work, the hoist drum is unlocked from 
the conveyor drum, and rotates independently, un­
winding the hoist cable and thus lowering the 
bucket. Reverse rotation raises the bucket. 

Details are shown in Fig. 284, except that the up­
per portion of the endless cable-the cable which 
pulls the carriage to and fro-does not appear in it, 
as will be clear on comparing the carriage in Fig. 
285. The lo-wer part of the endless cable is the 
lower wire of Fig. 284; the heavy wire is the suspen­
sion cable, on which the carriage runs by means of 
the three middle wheels. The two lower wheels 
are sheaves carrying the hoist cable; the latter be­
ing "becketed" to the bucket sheave; thence passing 
up over the left lower carriage wheel, thence down 
around the bucket sheave; thence up over the right 
lower carriage wheel to the head tower and down 
to the engine drum, (it being the cable between the 
heavy cable and the lower cable at the right in 
Fig. 284.) 

The upper cable in Fig. 284 is the "button line," 
the vital part of a necessary mechanism for sup-

porting the hoist cable and the lower loop of the 
conveyor cable as the carriage runs out toward the 
tail tower. The two to·wers at Hamilton are 800 
feet apart. With the carriage in the position shown 
in Fig. 285 (the tail tower being at the right), there 
would be nearly 800 feet of unsupported hoist cable, 
and the same length of conveyor cable, between the 
carriage and the head tower at the left. Without 
support, these cables ·would sag so low in the cen­
ter that they \vould interfere with the work below. 
A cable (the "button line") is therefore stretched 

FIG. 284-CABLEWA Y CARRIAGE AND BUCKET 

The carriage rides on the heavy cable (the suspension 
cable; see also Fig. 284), on the middle row of three wheels 
carrying with it the hook and concrete bucket below. It 
is pulled back and forth by the lower cable (the conveyor 
cable). The bucket is raised and lowered by means of the 
hoist cable (next the bottom cable at the right, and pass­
ing also round the bucket pulley below). The upper line 
is the "button line," used to support the hoist and con­
veyor cables by means of slotted steel bars. (Four of 
these may be seen supporting these cables in Fig. 284). 
The suspension cable and button line are both anchored 
at each end to timber towers ("head tower," "tail tower,") 
on either shore. The hoist and conveyor cables are actu­
ated by a hoist engine near the head tower. See page 126. 
Taken January 27, 1921. 
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between the two towers, just above the main 
suspension cable. (It is the upper line in 
Fig. 284). "Fall rope carriers"-slotted steel 
bars-are hung on this "button line," and 
the two sagging cables passed through their 
slots. Four of these "rope carriers" may be 
seen in Fig. 285, hanging from the button 
line at equidistant points along its length, 
and supporting the conveyor and hoist 
cables below. As the carriage runs back to­
ward the head tower it picks these carriers 
up, "spearing" them with the horn or spear 
point seen projecting at the right of the car­
riage in Fig. 284. This figure in fact shows 
the four carriers "speared," and hanging 
from the button line, just behind the horn. 
(There are in fact five carriers, the fifth be­
ing supernumerary, for use with longer 
spans than the 800 ft. at Black Street). The 
carriers are picked off the carriage as it runs 

, out (running toward the left in Fig. 281-), by 
means of metal "buttons fastened to the but­
ton line at proper intervals (one is sho·wn at 
the extreme right in Fig. 284) . These but­
tons are of progressively larger and larger 
diameter toward the tail tower, and thus 
pick off the carriers, one after the other, by 
means of eyes at the upper end of the car­
riers, these eyes being also of progressively 
larger and larger diameter and each threaded 
by _the smaller buttons till its proper button 
arnves. 

For work like bridge construction, where 
the lay out is long and narrow, the advan­
tage of such a cableway as that described is 
obvious. It can distribute materials at or 
close to any part of the work, including not 
only concrete, but steel reinforcement, mo­
tors, pumps, timbers, form lumber, forms, 
or any other necessity. By stiffening the 
tower structures, and mounting them on 
wheels running on parallel railways at right 
angles to the cables, the entire mechanism 
can be moved along so that materials can 
be delivered over a wide area, after the man­
ner of a travelling crane. At Hamilton this 
more expensive extension was not necessary. 

The cableway at Hamilton was built by 
the Lidg rw od ompany and i. f 3 ton­
capacity. Th main cable i 1 ~" diameter, 
the convey r line ~", the butl n line ~, 
and the hoi t line Y2" diameter. i\11 the 
cab! s are of tee! w ire. '1 he h i t engin es 
are actuated by steam, fed by a 60 horse­
power boiler. T h ' two timber towe rs are 
simple "1\-fram s " 80 ft. high and 800 
apart. The working of th calleway on the 
Black treel w rk has b n ve ry atisfac­
tory. 

The work at Hamilton, including the 
f lack ' tr et bridge i under t~1e direction 
of . 1 I. Eifl"ert, ivi ion Engtneer, R. B. 
~rc\ ' horter i tant Divi ion Engin er; 

. T. Rait; , upt. o( Ex avation; W. A. 
I oush, ' Lq t. f nct~ete . rl ; G. v..r. 

t:hrader, Inspector. 1 h · .b rt~ge wa~ de­
igned by R. l\•L Rieg I, 1 e tgnnw Engmcer 

for lh Di tri ·t. 

.127 



128 THE MIAMI CONSERVANCY BULLETIN 

A View of Robert Boulevard Wall 
We present on this page (Fig. 286), a view of 

Robert Boulevard ·wall in Dayton, in its finished 
condition. This is of interest as being typical of the 
concrete walls built in several places to take the 
place of the usual levees, when the latter would have 
encroached too much on valuable river bank prop­
erty, owing to the space taken by their wide slopes. 
A description of the construction of the wall here 
shown was given in the Bulletin for March, 1920. 
Its total length is 1036.4 feet, extending from Third 
to Fifth Streets on the left bank of the river. Its 
total height, including the base, is 25 feet, of which 
20 feet, 80 inches is wall proper, the remainder be­
ing below ground. The base is 12 feet, 40 inches 
thick; the wall proper 5 feet, 4 inches thick at the 
bottom and 12 inches at the top. It contains 4,500 
cubic yards of concrete. It was begun in October, 
1919, and finished in August, 1920. To build it five 
dvvelling houses had to be wrecked. The picture 
was taken from Fifth Street bridge, and shows Third 
Street bridge in the distance, with one of the large 
dragline excavators engaged in loading a scow with 
some of the last of the material to be excavated 
above Fifth Street. 

Review of Conservancy Technical Report, Part VII 
(Continued from Page 116) 

tions. In order to make the book more complete 
some matter more or less generally known has been 
included. 

Chapter II, which follows the introductory chap­
ter, contains valuable data relating to storm rainfall 
and flood runoff. The great flood of lVIarch, 1913, 
the earlier floods in the Miami Valley, a few long 
records of floods in European rivers, and the great 
storms which have occurred in the eastern half of 
the United States in the last half century, are all dis­
cussed with reference to the Miami problem. 

Chapter III is principally descriptive. It will be 
interesting to engineers who wish to obtain a bird's­
eye view of the Miami Valley and the works being 
constructed therein. The description is supple­
mented by a lengthy table of existing flood control 
reservoirs, of which 45 are in Europe, 1 in India and 
10 in the United States. 

i\lith the ex ption of Chapters X and XIII, 
whi h deal wilh the action o[ the re erv ir during 
localized cl udbur t a nd the a lternative flood pro­
tection plan , re pectiv ly, th r mainino- chapters 
contain the inf rmation mo ·t valuabl to hydraulic 
engineers. These take up the method used in solv­
ing the numerous hydraulic problems connected 
with the work, and a lso th geJteral hydraulic prin­
ciples followed in the channel improv m nt designs. 
The greater part of thi mat ·J-ial can be readily fol­
lowed by most engineer but in one or two cases, 
such a the treatment of spil lway operation, the 
mathematic i • of u h a nature a to appeal only 
to mathematician . P robably the part dea ling with 
the flow through the outlet conduit and the design 
of river channel will b ref rrecl to mo t. 

It is believed that the book as a whole will prove 
unusually valuable to engineers engaged on flood 
protection work. Had such a volume been available 
when the Miami Conservancy work was started 
much time and money would have been saved. 
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FIG. 287-GERMANTOWN DAM, COMPLETED, AT WORK CHECKING FLOOD, MARCH 28, 1921 
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FIG. 288-"THE EYE OF THE STORM," GERMANTOWN DAM, MARCH 28, 1921 
Compare Fig. 303, where the same vortex is shown just beyond the two men at the 

right . It was 32;/z feet above the entrance to the dam conduits, and is formed by the mo­
tion of the water in the same way that the vortex is formed in a lavatory basin when the 
outlet plug is drawn. Boards, branches and other Aoating debris were sucked down this 
vortex into t he conduits and thrown out at the exit on the other side of the dam. (See Fig. 
292) . As the water in the lake behind the dam grows deeper with higher floods, this vor­
tex will be drowned out. 

FIG. 289-HIGHWA Y CROSSING TWIN CREEK VALLEY ON eREST OF GERMANTOWN DAM, 
MARCH 4, 1921. 

This highway connects the Twin Creek valley roads on the n orth and south sides of the creek. It is 109 feet above 
the old creek bed. T he slope at the right is the upstream dam slope. The conduits carrying the water seen in Fig. 287 
pass under the dam a Uttle beyond the automobile and 107 feet below it (measured to the conduit floor). The dam crest 
is 1,210 feet lon g. T he road width is 30 feet. 
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The Successful Test of the Germantown Dam 

The leading interest in the present Bulletin is in 
the account of the successful test of the Germantown 
dam in the storm of March 28. This being the first 
trial of a Conservancy dam in an entirely finished 
condition, the result is of unusual importance. The 
storm was a small one, the maximum rainfall on the 
Twin Creek watershed, which the Germantown dam 
stand guard against, being 2.22 inches; but as point­
ed out in the leading article, small storms furnish a 
test of th working of the dam and retarding basin 
system out of all prop 1·ti n to th ir ize. The quan­
tity of water trapped behind the Germantown dam 
by the torm of 1\larch 28 wa nly one-twelfth of 
what would be trapped by such a storm as that of 
1913; yet the depth of water behind the dam on 
March 28 was nearly one-half, and the amount of 
water discharged into the valley below was more 
than one-half of the corresponding quantities with a 
1913 storm. This is due to the increased flatness of 
the upper slope of the va ll ey ·which fo rms the basin 
into which th wat r backs up behind th dam; the 
efl"ect b ing a rapid ri c of flood water in the basin 
with . mallrainfalls,in"hichth \\at r nlyreaches 
the lower va ll y lope , and a slower and slower 
rise with gr ater floods, as the water in the basin 
spreads out over the flatter and flatter upper slopes. 

As to th effect of th dam on the flood level of 
March 28, measurements showed that it lowered the 
flood crest just below by 3,% feet. They showed 
also that a storm as great as that of 1913 will not 
give a flood crest in the valley just below quite as 

high as the little storm of March 28 ·would have 
given had no dam been built. 

The working of the concret outlet ba in ially 
designed and built to receiv and qu n ·h the de­
stntctive energy of th Ao d water a it i di charged 
from the dam condui s into the alley b ·l w, wa 
another feature of the test which gave great satisfac-
tion t th n ervancy engineers. The velocity in 
th · conduit n ~[arch 28 was 29 feet per second-
more than half that which would be given by a 1913 
A od, and th basin hand!_ d it with eas . Th v -
locity wa reduced to 50 feet in the va ll ey below, 
and the destructive eneray wa r •duc d to less than 
1/ 27 of its int n ity in the conduits. Th . tabi lity 
in p ition ( the 'hydrau lic jump" under wide ly 
varying sp eds of conduit fl w and the remarkab le 
ev nnes of th e fl w through the jump under high 
sp d r di . harge mentioned; with the complete 
qu 11 hing of uncle irable back eddies, were very 
notable. :Much att ntion ·was given to the design of 
the outlets in rder to secure these desirable fea­
tures, the problem presented by th high vel. citie 
of discharge of flood waters being regard d a. one 
of the most formidable which the Conservanc engi­
neers had to meet. The performance at German­
town on March 28, corroborating so fully as it did 
the expectations and calculations of the designers 
of the outlet, was especially gratifying. 

uch a perf rman e it was a pleasure to watch, 
and it is a pleasure to record. It furn ishes another 
link in the s trong chain of rca su rance which the 

on er ancy work is forging, whcTeby the minds of 
th people r the Miami val l.ey may be at penc in th 
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face of any flood which may befall. To the workers 
it furnishes additional stimulus to push forward the 
remaining links in the project until the full work is 
completed. 

The Work of the Present Season May Bring the 
Miami Valley Practically Full Flood Protection 

It needs to be c:mpha ized in conne tion with the 
u ces ful te t of the completed structure at the 

nnantown dam, that the 'onscrvancy work of 
the present season will probal ly bring lo th Nliami 

alley full flood 1 rotection. The work is o far 
ahead of chedule that it practical completion dur­
inQ' the pre ent season i not at all unlikely. The 

ermantown dam is done. Lockington dam will be 
finished during the summer; the dams at Huffman 
and Taylorsville, barring unforeseen mishaps, by the 
end of next winter. The dam at Englewood, 
the large t of all and therefore the latest to 
I e done, will not be entirely completed but lhe 
work is b ing pu hed so rap.idly and is o far ahead 

f ch dul that by winter th embankment will be 
above the level which can be reached even by a 1913 
flood. The conduits at Englewood are now in their 
temporary form, to act more efficiently as safety• 
valves for flood water behind the dam during con­
struction, but it is not unlikely that on ( these may 
be brought to final form before anolh r pring. 
Even as they are, with the embankment above 1913 
flood level, and the other dams all finished, the 
water released into the valleys below will not be 
sufficient to work any material damage. With the 
present flood season practically at its close, the peo­
ple of the Miami valley can look forward with high 
confidence to complete protection from flood. 

New Application of the Acetylene Torch to 
Restoring Outworn Machine Parts 

An original and ingenious application of the acety­
lene torch to the converting of an outworn steel 
shaft into one which is even better than new, has 
been lately perfected by :Mr. vV m. Mcintosh, Master 
Mechanic of the Conservancy shop. It produces 
what is in effect a new bronze bushing welded to 
the shaft and replacing the outworn surface. The 
old shaft is first turned in the lathe over the worn 
portion to a smaller diameter, "necking" it down 
thus about one-eighth inch. Bronze is then fused 
to the surface of the neck by the acetylene torch 
until the diameter is a little greater than it was 
originally. The fused new bronze surface of what 
was the neck is now, of course, rough. This surface 
is now turned down to its original diameter, making 
what is in effect a new shaft, but with a bronze 
bearing surface at the journal instead of a steel one. 

This method has been successfully applied to 
heavy shafts like the 6-inch swing shafts of the 
large dragline excavators on the Conservancy work; 
also 'to dredge pump shafts, which in some designs 
arc pecu liarly liable to quick" ear on account of the 
i(ting of fine sand into the bearing from the ma­

terial going through the pump. The same method 
has been successfully applied also to refa 'ing the 
nut which takes the end thrust of the drum shaft 
on a dragline shaft, when the friction clutch is 
thrown in. Many other applications will suggest 
themselves to those interested. The method gives 

a very inexpensive replacement of a worn part, 
which in many cases-as in the swing shaft above 
noted-may have cost a good deal of money and 
would, otherwise have to be thrown away. 

Little Delay to Work by Flood of March 28 

The effect of the storm of March 28 at German­
to,,vn is treated elsewhere in this issue. On the re­
mainder of the work the storm did little damage and 
led to only insignificant delay. The rainfall varied 
over the valley from 0.94 at Greenville to 2.28 at 
Germantown dam. It produced a rise in the Jviiami 
at Main Street bridge, Dayton, to a maximum »tage 
of 11.9. The maximum in April of last year was 
16.2. At Lockington Loramie Creek rose 5 to 6 
feet back of the dam, the water getting into the 
warehouse, but not to a depth sufficient to do any 
damage. There was no stoppage of work. At Tay­
lorsville also there was no damage and no stoppage 
of the work. At Englewood the condition in the 
valley above the dam i_, shown in the picture on the 
back outside cover page. It created "some lake," 
but the damage was trifling. There was two days' 
delay to the work, the borrow pit being under the 
water in the picture referred to. The trestle across 
the Stillwater above the dam, which is on a 3 per 
cent grade, was just covered from end to end, but 
entirely undamaged, possibly in part because the 
main current was switched temporarily through the 
west borrow pit. The water rose 3 to 4 feet above 
the top of the entrance arch, to elevation 791, and 21 
feet short of the "safety valve" formed by the tem­
porary spillway. A modified "hydraulic jump" was 
formed at the outlet which was much like that at 
Germantown a year ago, the dam conduits at Engle­
wood being still of double depth. There was a slight 
wash at one point in the borrow pit tracks. At Huff­
man the water rose a foot higher than in April of 
last year, but the flow was considerable slower, on 
account of the shift in the 1-Iad River flow from the 
old diversion channel through the concrete outlet 
works. There was a drop of 3 feet in the 'vater 
level through the outlet, with strong current, but 
no damage. The work was stopped for three shifts, 
due to the necessity of lifting the punip's motors 
above flood level. Through the cities there was a 
some delay to the channel improvement work, but 
no material damage. 

Ohio Electric New Line Opens from Huffman 
to Fairfield 

The relocated line of the Ohio Electric Railway 
between Huffman and Fairfield was put in opera­
tion on April 9. This is the portion of the new line 
running through the big rock cut at the south end 
of the Huffman dam, and thence northeastward 
along the border of the Huffman retarding basin on 
top of the inner levee. This levee is 35 feet above 
Mad River valley bottom, and together with the big 
cut (120 feet in height) makes this road a real 
"scenic line." The northern section of the Ohio 
Electric relocation, from Fairfield to Medway, is 
not yet built, the southern portion being the more 
important to get into operation to clear the way for 
the Huffman dam construction. Work on the un­
completed section will be begun at once, and is 
scheduled to be ready for operation about August 1. 
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Successful Test of the Completed Outlet Works at Germantown Dam 
Solution of the Important Problem of Quenching the Destructive 

Energy of the Issuing Flood Water 

The storm f i\Iarch 9 and larch 28 gave the first 
opportunity of eeing the "hydraulic jump" at a 

on rvan y dam outlet in full operation. In April 
f la t year the jump was een at two of the dams­

Germantown and Lockington-but in both cases the 
conduits were in their temporary form, much en­
larged in order to act as safety valves for flood water 
back of the dams during construction. The comple­
tion of the conduits in their final form at German­
town during the winter gave a chance this spring 
for a decisive test, the more so that the storm water 
of March 28 was sufficient-backing up behind the 
dam to a depth of 37 feet, and issuing at the outlet 
with a velocity of 29 feet per second-to furnish an 
excellent line on the operation of the jump under 
high floods. · 

The object of the peculiar design is to kill the de­
structive speed and energy of the flood waters as 
they issue into the valley below the dam. The 
problem is a very real one. At Germantown on 
lVIarch 28 a mass of water came plunging from the 
outlets every minute, equivalent to 195 freight cars 
of 100,000 pounds each, going nearly 20 miles an 
hour. With a storm like that of 1913, the mass is­
suing per minute would be equivalent to more than 

six SO-car freight trains, going at 37.5 miles an hour. 
The destructive effects nf letting loose such power­
ful masses to plow up the creek bottom below, with 
possible undermining of the dam itself, can be read­
ily imagined. The problem of the Conservancy en­
gineers was to kill this destructive force. They did 
it by perfecting and adapting the "hydraulic jump." 
It was one of the most important problems con­
nected with the project, and took a year of investiga­
tion, experimentation, repeated design, and repeated 
trial of the design by a working model, before the 
problem was fully solved. 

The result at the Germantown dam, operating at 
an ordinary stage of water, is shown in Fig. 291. 
The conduits are seen to be twin tunnels of concrete, 
carrying Twin Creek beneath the dam (the down­
stream slope of the embankment being seen rising 
behind the outlet mouths). The water, issuing from 
the conduits, is seen to break a little below into a 
narrow sheet of foam, indicating the position of the 
"hydraulic jump." (A second sheet of foam in the 
foreground, indicating another hydraulic jump, is 
merely incidental). The scene is quite peaceful and 
harmless, the water purling gently through the 
jump, like a kitten at play. 

FIG. 290-GERMANTOWN CONDUIT OUTLET BASIN, FLOOD OF MARCH 9, 1921 

Looking downstream from top of headwall over conduit mouth. The smooth dark water in the foreground is the 
rushing flow from the conduits as shown in Fig. 294. See also Figs. 287 and 292. The end of this smooth water is the 
beginning of the "hydraulic jump." The saw-toothed climbing of the water through the jump is shown clearly along 
the wall at the left as far as the angle in it. (Compare the wall top, which is level). The rise in water level was about 
5% feet. The surface water flowed back down the incline toward the observer. 
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Compare with the pic­
ture on the opposite page 
which shows the same 
outlets under flood dis­
charge. See also pages 
133 and 134. The con­
duits are here seen to be 
twin tunnels of concrete, 
carrying Twin Creek un­
der the dam, the down­
stream slope of the dam 
embankment rising be­
hind the conduit mouths. 
The water issuing from 
the conduits is seen to 
break a little below them 
into a narrow sheet of 
foam, indicating the po­
sition of the "hydraulic 
jump." (The nearer 
sheet of foam is inci­
dental). The scene here 
is very peaceful and se­
rene, the water purling 
gently t h r o ugh the 
"jump" like a kitten at 
play. Fig. 292 is a cor­
responding view during 
high water, with a flood 
flow through the con­
duits more than half that 
which would be pro­
duced by a storm like 
that of 1913. The kitten 
-here seen to have been 
a cub-is as it were half 
grown, "making consid-

(Contirm~d helnw) 

FIG. 291-CONDUIT OUTLETS, GERMANTOWN DAM, f\.T ORDINARY STAGE, MARCH 4, 1921 

erable splash," but powerless for harm, a young lion, but with its teeth drawn. A 1913 storm will bring the beast to full 
growth, but the same mechanism which pulled the young lion's teeth will pull the grown one's. The mechanism has 
proved itself amply adequate to its full task. 

Fig. 292 is a corresponding view during the high 
water. F ig. 290 i a do '-up lo king downstream 
from the top of the 'vall over the outlet . Fig. 287 
is im.il ar t Fig. 292 but from a great r di · tance. 

II show very well the condition with a flood 
flow t hrough the conduits more than half that which 
·woul d b produ ed by a torm li ke that o[ 1913. T he 
kitten- now ecn to ha e been ~~ ·nb-is here as it 
vvere half grown, making "considerable splash," but 
powerless for harm-a young lion, but with its 
teeth drawn. A 1913 storm will bring the beast to 
full growth, but the same mechanism which pulled 
the young lion's teeth will pull the grown on 's. rr h 
mechanism has been tried, and giv n ample evidence 
of its adequacy to the full task. 

The mechanism is a simple one-an adaptation of 
a device often seen in Nature doing a similar work. 
It has no moving parts to get out of order. It is 
built of concrete and bedded in the solid rock, as it 
needs must be to withstand the shock of the impact 
of such powerful masses of water as have been indi­
cated. It consists in a widening and deepening of 
the conduits below their outlet, into a double con­
crete basin which opens downstream into the creek 
channel below the dam. Inspection of Fig. 291 will 
make this quite clear. Each conduit is 13 feet wide; 
the width of the double basin is 85 feet. The basin 

floor slopes down to a depth 16 feet below that of 
the conduits. There is thus formed in the basin a 
wide, deep pool of \Yater, like the pool often seen at 
the foot of rapids in a brook. 

The action in the pool in both cases is the same­
to proyide a \Yater cushion which receives the sharp 
impact of the descending stream, and checks its 
velocity. And just as the stones in the brook act to 
aid the water cushion in slowing down the flow, by 
roughening the bottom and offering obstructions; so 
the concrete basin has its bottom purposely rough­
ened, and artificial obstructions provided, to produce 
similar effects. The roughening is produced by 
building irregular steps in the descending floor, as it 
leads down from the conduits to the bottom of the 
"pool chamber." The artificial obstructions are in 
the shape of two submerged walls which are carried 
across the entire width of the outlet basin at its 
downstream end. The tops of both of these walls 
can be seen through the water in Fig. 291, the near­
est foam sheet being formed by the water pouring 
over the crest of the lower one. 

Both in the brook rapids and the conduit outlets, 
where the swift current strikes the slower water of 
the pool below, there is formed what is known as a 
"hydraulic jump." In the case of the brook the 
jump is apt to be rather imperfect. A more perfect 
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FIG. 292-0UTLET CONDUITS, GERMANTOWN DAM, FLOOD OF MARCH 9, 1921. (SEE FIG. 291.) 

form may be seen \vhere the sheet of water which 
slips over the level crest of a dam (as at the Steele 
dam in Dayton), slides on down the sloping "apron" 
and strikes the water of the stream below. Where it 
strikes, a stationary wave -is formed, the sheet of 
\Yater shooting into the base of this wave, and by its 
momentum forcing the water below to a higher 
level, \vhence it flows away dowristream. Down the 
sloping wave front, from this higher level, the water 
is perpetually tumbling over backward toward the 
dam, breaking into foam as it tumbles, precisely in 
the manner of a breaking wave on a sloping sand 
beach. In fact, it very much resembles such a wave, 
except that instead of rolling onward it stands still. 
It is in this standing wave that the "hydraulic 
jump" occurs. 

The name, "hydraulic jump," is an apt one as de­
scribing the appearance presented. The water does 
seem to jump suddenly up; but the jump is only in 
seeming. Actually the higher le\'el is the effect of 
the plunge of the descending sheet into the base of 
the \Yave, lifting the ~water below as it were on its 
shoulders. 

It is this work of lifting the water which robs the 
descending stream of momentum and slo\YS it down. 
There is, however, a further effect, due to what may 
be called the boiling away of an additional fraction 
of the momentum into foam. The water in the 
jump is churned into a white lather of tiny eddying 
bubbles. The eddying water particles rub against 
each other, and against the air of the breaking bub­
bles, with resultant friction. And this friction acts 
as truly in checking the momentum of the moving 
water as the friction of the brake shoes on the car 

wheels checks the momentum of a moving railway 
train. The tiny brakeshoes of air and water are 
very small, but there are millions of them, and the 
sum total of their effect is as unquestionable as the 
sum total of the sand grains that build a sea beach. 

There are thus two ways in which the hydraulic 
jump operates to destroy the velocity and kill the 
destructive energy of the water as it issues from a 
Conservancy dam outlet-by compelling it to lift a 
mass of ~water below, and by means of friction. 

Besides these must be reckoned the effect of what 
may be called diluting the speed of flow, by spread­
ing it over a deeper and wider channel than it had 
in the conduits. The combined effect was to reduce 
the velocity from 29 feet per second in the conduits 
to S.S feet in the creek belo'w. 

This result seems very good; but the actual effect 
in killing the destructive energy of the flood water 
was far greater than the figures make it appear. A 
railway train "side swiping" another at a crossing 
at a speed of SO miles an hour, has far more than S 
times the destructive effect which it would have at a 
speed of 10 miles an hour. Power for destruction 
varies as "the square of the speed." The two speeds 
are as S to 1. The two powers for destruction are 
as 2S to 1. The SO-mile-an-hour train would smash 
things up with a power 2S times as great as the 10-
mile train would have. 

Applying this law (which is as solidly established 
by physical science as the law of gravitation) to the 
case of the Germantown flood of March 28, it will be 
seen that more than 26/27 of the destructive power 
possessed by the issuing water from the conduits 
was "killed." Less than 1/27 of it remained. 
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It need hardly be said that this result, which was 
quite in accordance with the expectations of the en­
gineers who perfected the desi<gn of the outlet works, 
was highly satisfactory. Not only the engineers 

who designed and built them, but primarily the peo­
ple of the Miami valley, for whose safety they were 
built, are to be congratulated on the proved effici­
ency of these very important features of the work. 

Efficient Work of Germantown Darn in Checking Flood 
Storm of March 28 Furnishes Satisfactory Demonstration of the Ability of 

the Dam to Hold Back Great Floods. 

The storms of March 9 and March 28 ·were of un­
usual interest in showing the beneficial effect in 
actual operation of the flood protection works at 
the Germantown dam, in reducing the high water 
stages in Twin Creek and in the Miami River 
through Middletown and Hamilton, these being the 
two cities which this dam was especially built to 
serve. 

The storm of .March 28, the greater of the two, 
which backed up the water behind the dam to a 
height of 37 feet above the conduit floor (39 feet 
above the old creek), especially illustrates this. The 
appearance of Twin Creek valley above the dam, 
with the ·water a little below its maximum, is shown 
in Fig. 303. The lake formed extended about four 
miles up the valley, and contained 267,000,000 cubic 
feet of water, or 6130 "acre feet" (equivalent to 613 
acres flooded ten feet deep). The appearance of the 
water emerging from the conduits is shown in Figs. 
287 and 292. These latter pictures ·were taken on 
March 9, the date of the earlier storm, but the ap­
pearance on March 28 was very similar. 

The water at maximum flood (5 p.m., March 28), 
standing 37 feet above the conduit floor, had a ve­
locity through the dam conduits of 28.8 feet per 
second (20 miles per hour), and discharged at the 
outlet 5,250 cubic feet of water per second ( equiva­
lent to a mass 7 feet square and 107 feet long.) 
··These figures should. be compared with those of 

a flood at Germanto·wn equal to that of 1913, suppos­
ing one to occur. The velocity then would be 55 
feet per second, a little less than twice that of March 
28 of this year. The corresponding discharge from 
the dam conduits would be 9,300 cubic feet per sec­
ond. The lake behind the dam would stand at a 
level about 45 feet higher than on March 28. The 
water storage in it would be 73,000 acre feet, 12 
times that of March 28. 

The figures bring out sharply the crucial fact re­
garding the system of flood protection adopted on 
the 1\:Iiami valley project. The water stored behind 
the dam with a 1913 storm rainfall would be 12 times 
that stored on March 28 of this year, while the water 
permitted to pass into the valley below 'vould be 
less than twice that of :March 28. With the 1913 
storm, the water level just below the dam "\Vould rise 
only three feet higher than it actually rose on 11farch 
28 last. 

The effect of the dam on the flood stage just 
below the outlet on :March 28, was to lo·wer it 
3.2 feet below where it would have been 'vithout the 
dam. \1\Tith another 1913 storm the dam would 
lower the flood 'vater level just below the outlet by 
14 feet, as compared with the actual level of the 
1913 flood. Here again the rapidly increased effi­
ciency of the dam as a flood damper, with the heavier 
storm rainfalls, shows clearly. 

The facts just given as regards the effect of the 
Germantown dam on the stage of water just above 
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FIG. 293-DIAGRAM SHOWING FLOOD CONTROl. 

Platted from measures at Germantown Dam, storm of 
March 28, 1921. The water elevations above and below 
the dam are shown as they varied during four days, as 
indicated below the curves. Curve "A" shows the rise and 
fall of the water above the dam; the curve marked "At end 
of outlet" shows the rise and fall in the creek just below 
the dam; and curve "C" shows what the rise and fall would 
have been if no dam had been built. The horizontal lines 
mark elevations a foot apart, the sea level elevations being 
given at the left. The heavy horizontal line "D" marks the 
elevation of the conduit floors at the outlet. The curves 
show that the maximum elevations were reached at 5 p. m., 
March 28, the difference in stage above and below the dam 
being then 31 feet. Without a dam the maximum stage 
would have occurred at about 10 a. m. the same day, as 
shown by the curve "C." The crest of this curve shows 
that the effect of the dam was to lower the peak of the 
flood 3.2 feet. 
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or Downstream Head ftlall 

Vertical Scale 
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Horizontal Scale 
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ACC.NO. 4140. 

FIG. 294-DIAGRAMMATIC LONGITUDINAL SECTION, GERMANTOWN DAM CONDUITS, 
SHOWING HYDRAULIC JUMP 

The vertical scale is here magnified 2~ times, as compared with the horizon tal, to show more clearly the action of 
the "jump." Compare with figure below, which shows a regular section, with both scales alike. The heavy line "Y Y 
Y" shows the water surface at an ordinary stage, cor responding to Fig. 291. T he line above it, "X X X," shows the 
water surface at flood stage, corresponding to Fig. 292. W ater levels were read at the points marked by the small 
drcles, 1, 2, 3, 4, 5, A, 6, etc. (The locations of these points is shown also in Fig. 295.) Both lines show that the water, 
(flowing toward the right) emerges from the conduit mou th (under the downstream head wall) , and flows down the 
slope until it strikes the mass of water in the pool. Here it breaks into foam, rises in l evel and flows on over the two 
walls, (shown one on each side of the right-hand "Y"). T he rise in level, accompanied as it always is by the breaking 
into foam, constitutes the "hydraulic jump." (See pages 133-135). It is remarkable how little change in the point of 
beginning of the jump occurred with the great increase in head. This stabilization, and the elimination of undesirable 
eddies, were very satisfactory. The velocity of the water was reduced from 29 feet per second in the conduits to 5.5 
feet in the creek channel below. 

and just below it, are exhibited directly to the eye 
in the diagram, Fig. 293. Three curves are there 
shown, exhibiting the rise and fall of the water at 
the dam from March 27 to March 30. Curve "A" 
shows the rise and fall just above the conduit en­
trance. Curve "B"* shows the rise and fall just be­
low the outlet works. Curve "C" shows the rise 
and fall at the same point as Curve "B," supposing 
the same storm rainfall, but without the dam. The 
figures at the left are elevations above sea level, 
expressed in feet, giving a means of measuring the 
differences in level. The actual difference, above 

* Through inadvertence, the "B" meant . to mark this 
curve has been omitted. The curve is marked "At End of 
Outlet W arks." 

and below the dam, was 31.3 feet. The reduction 
in the flood crest by the dam, as shown by the dif­
ference between the highest points of curves "B" 
and "C," is 3.2 feet. The line "D" is added to show 
the level of the conduit floor at the conduit outlet. 
At the conduit inlet the floor level is one foot higher. 

The rainfall which caused the high water of 
March 28 occurred most of it during the preceding 
night (March 27-8), but there had been intermittent 
rainfall for a number of days preceding. The quan­
tity varied from 1.51 at Ingomar to 2.28 at German­
town dam. The total rainfall on Twin Creek water­
shed during the storm of March, 1913, to compare 
with these figures and the flood data given above, 
was from 9 to 11 inches. 

8 
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LONGITUOINAL SECTION THIW CONDUIT ANO OUTLET STIWCTllltE 
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10 10 20 
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FIG. 295-LONGITUDINAL SECTION THROUGH GERMANTOWN DAM CONDUIT AND OUTLET 
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February Progress on the Work 
GERMANTOWN HUFFMAN 

Dismantling hav ing heen complet d, the w ork of the 
past month has consisted p rin cipa lly of cleanin g up. 

Some work has been done on the grading o f the road­
way on top of the dam, and Road No. 1., between the da~1 
and the State Road i being rc-gra\•Cled wherever repa1r 
is needed. 

The cLearing of old trees, brush and rnbl ish from Lh e 
reservoir above the dam is nearly completed. 

The g uard rai l for th e roadway alon g the top . f ~he ~lam 
ha be n straightened <llld a gang of .men arc pam-tm g 1t. 

P lanting of trees in th e creek bas111 abo,re the dam and 
of sh rub on the slopes of the dam ha s been started. 

A. L. Pauls, Divis ion Engineer. 
March 19, 1921. 

ENGLEWOOD 
E mbankment con ·truction was resumed, after the win­

ter's layoff, on ~·!arch I , usiu g the clay shift only. On 
March 7 the night shift was put on. From th stl~rt Lhe 
output has averaged 400 car or better per ~hift, with a 
f w excepti ns. This compares favorably w1th the bc~t 
progre s of last season. The dat • of .begiuuing work th1s 
ye~u: is three weeks ahead of any prev1ous season. . 

The large electric dragline has comp lete~ the fi lllug of 
the c rib at the outlet of the temporary sp11lway and has 
also comp leted t he excavation fo~ the pe.rmaliC!lt pi llway . 
This machin is now engaged 111 leveh ng off the ex~a­
vated material, forming with it a levee between the spill­
way channel and the dam. 

At the permanent spil lway p lan t has been rectcd for 
concreting. A trestle for dumping concre~e aggregat s 
has been constructed and a cement house hm lt. The larg 
steel derrick, which has been unloading coal at the coa l 
pi l , has been taken down ~nd set up at the p rmanent 
spillway. T he gravel screenmg plant has been overl;au.lecl 
and put i1t running condi tion preparatory to funushmg 
concrete aggregates. 

H. S. R. McCurdy, Division Engineer. 
March 15, 1921. 

LOCKINGTON 
Hydraulic fill operations were resumed on March 1 and 

good progress is being made. A ~2-in. ~entrifu.gal pump 
has be n installed to handle the c1rculatmg slmce wa~er. 
This r<>licve , fo r use as a booster, the dredge pump wh1ch 
was used temporari ly for the purpose. 

tone su rfacing on the dam is nearing completi~n and a 
footing was laid during the low water of th wmtcr for 
rip rapping on the west sid of t.he outlet c~1ann~l. 

\:Vork on Road 11 in the basm, about s1x mll.cs abo\' 
rhe dam, is nearing completion and th last fill 011 Road 9 
wi ll probab ly be finished during the com_ing month. . . 

P reparations arc being made for p lacmg the remau.ung 
concrete o£ the out let structure, and the concrete bndge 
over the spillway. This work will. com~ence as ~oon as 
river conditions will warrant, wh1ch w1ll be durmg the 
latter part of April. 

Barton M. Jones, Division Engineer. 
March 22, 1921. 

TAYLORSVILLE 
The r iver has been partly turned through the new on LI . t 

channel ·and in about two weeks the lower end o[ th1s 
channel' wil l be sufficiently widened to carry the entire 
Aow. The old chann I can then be clo ed as oon as ~he 
danger from sp rin g Hood is. passed. All rock excavat~on 
has been fin ished . The estnnated total rock excavat1011 
was 219.000 cubic yard , and the actual 230 600 c.ubic yard~. 

The s luicing is now running two 10-hour sluf ts, and IS 

making good progress. 'Fh!lt part of the dam. from the 
cross dike we t i now w1thn1 10 feet of the sp1 lhvay ele­
vation or 29 feet from the top. 

A c~ntract has been let to Robert Brothers, of Chicago, 
to dress up the rock dumps on each toe o£ the dam, west 
of the river to a un iform slope and berm width and use 
the surplus 'to continue these slopes and b rms across the 
river; also to make t he long la ss 'F" blank ts in the old 
river channel. 

Roberts Brothers started work on this contract on 
March 17. 

0. N. Floyd, Division Engineer. 
March 22, 1921. 

The major operation during the past month has been 
the pumping of material into the embankment of the 
dam. The greater part of this is being excavated from 
the main borrow pit in the valley above the dam, and the 
remainder from a pit on the hillside at the north end. 
Work in the latter was continued on March 1, when a new 
pit was opened up just east of the one used during the 
past season. To date the quantity and quality of material 
found in this pit c~ecks very closely ,with previous esti­
mates. It has a h1gh percentage of the finer elements, 
which added to the earth from the main borrow pit, con­
taining an excess of gravel, makes the proper balance in 
the dam between fine material for core and coarser ma­
terial for slopes. It is also expected that the material 
from this pit will boost the progress sufficiently to insure 
the completion of the embankment this season, as there is 
some question whether the one dragline in the main pit 
could excavate the required material alone. 

On March 1 a total of 654,000 cubic yards had been 
placed in the dam. This is just 50 per cent of the total 
material required for the embankment. 

The steam dragline has practically completed the exca­
vation work in the outlet channel below the concrete 
works. Rock paving is being placed on the slopes of this 
channel where necessary. 

C. C. Chambers, Division Engineer. 
March 22, 1921. 

DAYTON 
Dragline D-16-15 has continued river excavation below 

Stewart Street. The 24-in. water main above Fifth Street 
bridge has been lowered to a new level, below channel 
grade, and dragline D-16-15, which performed the exca­
vation for that work, is about to pass under the bridge. 
D-16-8 is beginning levee construction on the right bank 
of the river below the Big Four railroad bridge near 
Miller's Ford. D-16-19 has completed the channel exca­
vation above Dayton Yiew Bridge and is now cleaning up 
the surplus excavation from the Sunset Avenue retaining 
wall at Third Street bridge. 

Retaining walls are under construction at Beach Avenue, 
First Street, First Baptist Church, Negley Place at Fergu­
son Avenue, Taylor Street and at the southeast wing waH 
of Keowee Street bridge. 

The Finke Engineering Company is continuing work on 
the Apple Street culvert. Price Brothers Company has 
constructed the head wall and discharge channel for the 
Herman Avenue storm sewer. J. C. McCann has moved 
his steam shovel to Findlay Street and started levee con­
struction on the south bank of Mad River. 

To date 63,950 cubic yards of sand and gravel have been 
issued from the Sunrise Avenue gravel plant. 

The total quantity of channel excavation (Item 9) com­
pleted up to March 1, was 918,500 cubic yards. Levee em­
bankment amounted to 176,250. Total yardage handled 
was 1,995,000 cubic yards. None of the figures include 
105,000 cubic yards of excess excavation for scowing 
canals. 

C. A. Bock, Division Engineer. 
March 23, 1921. 

HAMILTON 
\;v ork on the west bank above the Columbia bridge has 

been completed and the electric dragline has crossed to 
the cast side, where it will pass under the bridge and then 
proceed south to about Station 93, ncar Hanover Street. 
There it will again cross the river and begin work on a 
cut of 360,000 cubic yards. The material from this cut, 
with the exception of 90,000 cub ic yards, will be hauled 
over the trestle at Station 110 into the spoi l bank in P ck's 
Addition. The 90,000 cubic yards mentioned will be wasted 
along the we t side of the cut. 

oncreting of the west abutment of the Black Street 
bridge has be n comp leted to a point about three feet be­
low th sidewa lk level. T he abutment is being backfilled 
with cinders from the Champion Coated Paper Company. 
Concreting of pier No. 1 has heen completed. The Bucy­
rus Class H dragline is at present piling up gravel for 
further use on the bridge and the Ulack-Ciawson wall, 
after which it will drive the piling for lh fa lse work for 
spans 1, 2, 3 and 4. 
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The work of concreting has been resumed on the footing 
Of the Black-Clawson wall. 

The small Marion dragline is grading for t emporary 
tracks on the west side of the river below Station 95. 

C. H. Eiffert, Division Engineer. 
March 21, 1921. 

UPPER RIVER WORK 
Troy-The high water durin g the first of the month did 

no t affec t th ' work o f Donald J effrey to any g rea t extent. 
T he draglin c (D-16-_1 ) has con t inued to pl ace th e embank ­
ment for th Eas t L evee, and to date about 20,000 cubic 
ya rd s o f ma t ria l has been placed. T he levee is nearly 
comr>lete fo r a length of 1600 f et. A fter t hi work ts 
fi ni shed th e drag line will cross th · river a bove the lei 
dam and start work on th e levee extending a long the M. & 
E. Canal. This levee joins th e levee, known as the South 
Levee, being m ade by the Finke Engineering Company at 
M organ Ditch , and extends southeasterly to the Adams 
Street bridge. 

The Finke Engineering Company has suspended opera­
tions until they have better weather conditions. 

The contract of the C. & C. Haulage Company has been 
turned over to T. Daniels & Son of Dayton. Their equip­
ment w ill co n ist of an go d steam s h ve l a nd team . 
Only o ne shovel and five trucks rema in o f t he . & C. 
H aulage o mpa ny's equipm ent. T hey have about 1500 
cubic yard ~ o f materia l to place in the levee on the rig ht 
s ide o f the ri ver and xpect to lea v a soon as this work 
is comp lete. T heir to tal excavat ion w ill amo un t to 80,000 
cubic yards. 

The high water caused considerable delay in excavating 
for the north abutment of Market Street bridge. It is ex­
pected to be completed in the next day or two. A forma­
tion of very fine sand or silt above the gravel is causing 
considerable difficulty in the work of keeping the water 
down and in the excavating. 

The contract for building the aforesaid abutment has 
been let to P rice Brothers Company. Three of their men 
have already arrived and have been helping with the pump­
ing outfit. 

Tippecanoe City-The w ork of erecting a pole line at 
Tippecanoe City has progressed fayorably, and is practi­
c:!lly completed at this time. 

A. F. Griffin, Assistant Engineer. 
March 20, 1921. 

LOWER RIVER WORK 
Miamisburg-On the fourth of March Cole Brothers 

commenced construction of levee on the Balon property at 
the southern extremity of the protected area, after a two­
mile move. Since that date they have completed 1,200 
lin ear feet of levee, containing 14,000 cubic yards of ma­
terial. They have also torn up the brick pavement for the 
Fourth Street elevation, laid 145 feet of 24-inch sewer 
pipe to carry the water off this street and made most of the 
gravel fill. 

Franklin-The dragline has made the excavation for the 
conduits for the tail race of the American Writing Paper 
Company, raised the 95 foot mast of the derrick to be used 
in the construction of the conduits and crossed to the north 
side of the tail race, where excavation for the temporary 

channel has been commenced. This work has been de­
layed considerably by high water. 

Trestle construction north of the head race of the: 
American Vvriting Paper Company is about 75 per cent 
complete. A trestle has also been built across the hy­
draulic canal. All the material which goes into the levee 
north of the paper mill will be hauled aero s this bridge. 

Clearing of timber alon g th e we t ba nk of the hydraulic: 
is progressing. About 45.000 cub ic ya rd s o f material from 
the chann el excavation w ill be wa led alo ng this bank. 
-Middletown-P rice Brothers haye compl eted the Hy­
draulic Stree t wall and are now making repairs to a por­
tion of the wall which was injured by fr eezing temper-
a ture. 

F. G. Blackwell, Assistant Engineer. 
March 22, 1921. 

RAILWAY RELOCATION 
Big Four and Erie. The Big Four m aintenance forces 

a re removing the rail from the old Big F our line. They 
have approx imat ly GO% of it taken up. 

The D is trict forces have completed constructing cattl e 
pens for th B ig Four at New Osborn. T hey have al so 
been salvagin g ma terial fr om the old lines, the ties bein g 
sh ipped to o ther fea tures of t he Di tric t. 

O hio Electric Railway. T he ra il bondin g ha been co m­
pleted a nd the ra ilway company a re now cross bondin , 
w hich will be compl ted wi thin a sho rt time. 

T he contractor, Joseph Co nn lly, completed gradin g th e 
ga )., at Mud R un hridge, ju t east of Osb rn. w ith the ex­
ceptio n of a sma ll po r tion tha t s till remai n wh re th e Bi 
Four tracks cro s the O hio Elect ric. Th is will be col\1-
pleted as oon as the Big Four track a re to rn up, w hich 
will be about the last of Apr il. 

Mr. Jo eph on n lly wa a l o awa rded the contra t for 
g tading th e gap a t Mad River ))ridge wh ich wa washed 
o ut by t he sprin g flood of J 920. ' l'h is work. about 3.000 
cu l> ic ya rds, wi ll be co m pleted a bou t . pri l l t. 

Tbe Broob ·ill Bridge 'o mpa ny have co mpl eted th e 
fab rica tio n o f the teel for the brid e 1•cr Mad Ri ver. 
This is ready for shipment to the site o f the wo rk just as; 
soon as the track is laid to the bridge fr om F airfield. 

Baltimore & Ohio. Work completed. 
Albert Larsen, Division Engineer. 

March 25, 1921. 

RIVER AND WEATHER CONDITIONS 
No fresh ets of importance occurred in any of the streams. 

of the Miami Valley during the month of February. 
The rainfall at the District's stations varied from 1.20· 

inches at P leasant Hill to 2.57 inches at the Germantown 
Dam. At Dayton the total amounted to 2.25 inches, or 
about .83 inches less than normal. 

The local Weather Bureau records show that the mean 
t emperature for the mo nth was 35.8 degr 'es, o r 5.2 degrees 
greater than normal ; t ha t th ere \ e re 4 clca r days, 5 partly 
cloudy days, 19 cloudy days, a nd 9 days on which lhe rain­
fall amounted to 0.01 of a n inch or mo re; th a t th e average­
wind velocity was 11.4 miles per hour, the prevailing direc­
tion being from the southwest; and that the maxim um will([ 
velocity was 39 miles per hour from the wes t on the 16th. 

Ivan E. Houk, Dist rict F orecaster. 
March 25, 1921. 

Screen for Boiler Feed Water Sediment 

In the early days of the "Dorothy Jean," the Con­
servancy river tug pictured in our last issue, the 
purchasing division of the District was rather 
amused and puzzled by receiving a requisition for 
marsh hay and turkish toweling, to be used in con­
nection with the boat's steam boiler. They are old 
hands at their job, but marsh hay and turkish towel­
ing for a steam boiler, w ere new kinds of "fodder," 
requiring explanation. 

The two materials were in fact for use in the con­
struction of a hay filter for the removal of sediment 
from the boiler feed water. The origin of the de­
vice is not known. It is not new, but does not seem 
to have been described, and is believed to be worth 

presenting. I t wa intr due d n th 'Miami Rive1 
job by .Me rs. H . . Han on, uperintendent, and 
V. H . T ucker, " F leet Captain" of the scow and tug­
boat service, who bad u ed il ucce fully on the 
Barge Canal in New York (at Rome) on the work 
of Charles H. Locher there. 

The mechanical construction is shown clearly in 
the illustration, and needs little explanation. It 
shows a long rectangular wooden tank, divided into 
compartments by cross partitions, through which 
the feed water is made to circulate, entering at one 
end and leaving at the other, passing through re­
peated filters of the hay and turkish toweling in the· 
course of its journey. It enters perhaps yellow or 
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brown with unsettled river mud. It leaves (ready 
to enter the boiler), "clean enough to drink." 

Five filters are shown, but the number is not ar­
bitrary. In some cases probably fewer would be 
sufficient. In each the direction of flow is upward­
an important consideration. The five compartments 
are separated by double baffle boards, the two 
boards in each case two or three inches apart, suf­
ficient to leave space for the water between them, 
the water passing in all cases over the top of the 
board nearest the inle't, and under the bottom of the 
Dther, thus delivering the water always at the bot­
tom of the next compartment. Each compartment 
is simply packed full of the hay, up to the level of 
cross cleats near the top, these cleats providing sup­
port for a finer screen made of the turkish toweling. 
This is made by tacking the toweling to a rectangu­
lar frame after the manner of mosquito netting. 

The water in its passage-always upward, through 
the filter compartments-leaves sediment in the 
meshes of the hay and upon the under side of the 
toweling rather than upon the upper side. This may 
·seem a small matter, but it means a difference be­
tween cleaning the filter twice a week, and cleaning 
it several times oftener; in other words, it stops the 
deposition and packing of a thick layer of silt on the 
top of the left-hand towel screen, with consequent 
rapid clogging of the flow. 

On the Dayton job the use of this device has 
meant the elimination of a shutdown during the 
week to clean sediment from the Dorothy Jean's 
boiler; one boiler cleaning, during the regular week­
end shutdown, being sufficient for this period. 

Arrows !nclicate 
Course of Wafer 110g 

!-:fo'(Je 
' 

Acc.l'lo.4137 

FIG. 296-HAY FILTER FOR FEED WATER 

The filter was cleaned twice a week, very simply, 
by removing the towel screens and washing them off 
with a small hose, the hay not being removed, or in­
deed treated in any way except to remove and re­
place it at long interval with clean material. 

The simplicity and efficiency of the device which 
can be easily built by any carpenter, makes it worth 
trial. It should be under tood that it i for sediment 
only; lime or other deleterious chemical ingredients 
being of course untouched. 

White Iron Dredge Pump Shells Again 
Remarkable Performance of 15-Inch Pump at Germantown, Which Was About One­

third Worn Out After Pumping 380,000 Cubic Yards of Sandy Material. 

In the Bulletin for June, 1920, an account was 
given of the building at the Conservancy shop of a 
new centrifugal dredge pump shell of whi·te cast 
iron, and of unusual thickness, to give greater wear 
and thus save in cost of pumping equipment. The 
wear is due to the attrition of the par6cles of sharp 
sand and gravel t hrown from the rapidly revolving 
pump runner, cutting away the metal of th · interior 
surface of the pump shell. 11 the pump fir toper­
ated at the on ervancy dams (in pnmping the 

mixed earth and ·water to the summit of the dam to 
be placed in the embankm nt), the hell would be 
worn out after handling 160,000 to 180 000 cubic 
yards of the arth m.ater.ial. It wa hoped by u e 
of the thick white iron hell to incr a this duty 
by a large percentage. 

The pump was a "15-inch pump ' absorbing at 
maximum I ad 500 hor e pow r, and capable of 
pumping 7,000 gallon of water p •r minute again t 
150 feet maximum head. Jt wa. et up at the er-

The w h i t e iron 
"booster" pump is at the 
house half way up the 
slope; the "primary 
pump" in the house at 
the extreme left. The 
pipe line carries the 
earth (mixed with water) 
up the slope to build the 
dam at the summit. The 
"primary pump" drives 
the material as far as the 
"booster;" the latter 
"boosts" it on to the top. 

FIG. 297-PIPE LINE CLIMBING UPSTREAM SLOPE, GERMANTOWN DAM, JUNE 6, 1920. 
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This is the pump half 
way up the slope in Fig. 
297. It is driven by a 
350 horse power electric 
motor in the house. The 
mixed earth and water 
coming up the pipe at 
the slope are sucked in 
at the center of the 
pump shell and driven 
out again up the pipe at 
the right to the dam top. 
Revolving paddles with­
in the shell do the work, 
whirling the material 
from the pump shell into 
the pipe at the bottom 
like a stone from a sling. 
This pump drove 380,000 
wagon loads of earth to 
the top of the dam. 

FIG. 298-WHITE IRON BOOSTER PUMP, GERMANTOWN DAM, JUNE 1, 1920 

mantown dam, on March 20, 1920, on the lovver 
berm, about fifty feet above the valley floor, to act 
as "booster" to the "primary pump," of similar ca­
pacity, which was in the main pump house, on the 
lower valley slope, 40 feet below the booster. The 
dam summit was 47 feet above the booster, and the 
"sump" or cistern which fed the primary pump suc­
tion was 7 feet below the primary pump. This lay­
out is shown in Figs. 297 and 298, the booster being 
in the lower right-hand corner of Fig. 298, and the 
primary being in the pump house in the upper left. 
In Fig. 297 the booster is at the upper pump house 
(at the right), antl the primary pump house is at the 
left; this figure showing plainly also the pipe line 
connecting the two and proceeding on to the dam 
summit. 

The material pumped was derived from the val­
ley bottom and the valley slope, the latter being 
drawn on to remedy a deficiency in clay materials 
which developed in the borrow pit on the valley 
floor. The mixed material may be roughly graded 
as 20 per cent clay and 80 per cent sand and gravel, 
the latter being deposited in the dam slopes and the 
former in the center core, as described in earlier 
numbers of the Bulletin. 

The matter of the nature of the material is im­
portant. The most common application of the 
dredge pump is to the excavation of the soft silts 
deposited in harbors and similar situations where 
the lack of the sharper sand and gravel enables or­
dinary cast iron to give excellent service in resisting 
wear. Some of the earlier pumps installed on the 
Conservancy work were of this type, the necessity 
of rushing the work, and the exigencies of securing 
equipment during the press of war time, not per­
mitting the application of rigid selection and choice. 
In the materials available in the Miami Valley for 
the Conservancy dams, however, such pumps 
quickly showed their inability to stand up under the 
hard service required. The No. 1 pump at German­
town cracked along the midline of the outer rim of 
the shell after pumping only 85,000 cubic yards of 

the valley bottom material. It was then patched 
with a liner inside, which carried the yardage de­
livered to 166,450, when the pump had to be aban­
doned on account of air leakage breaking down de­
livery of material to the suction end. The No. 2 
pump cracked in a similar way after pumping 95,650 
cubic yards, and was similarly treated, but in an 
improved manner, so that after pumping 150,800 
yards it had still a good deal of available wear re­
maining, but was replaced for other reasons. 

These facts are stated in order that the perform­
ance of the white iron pump may be the better ap­
preciated. This pump, "No. 5," operating from 
iVIarch 20 to November 6, when the embankment 
was completed, delivered 380,000 cubic yards of 
materials into the dam, of which about 80 per cent, 
as stated, was sand and gravel. At the end of this 
task, the greatest wear to the pump shell was 1y,J: 
inches. This occurred next the bottom, at the out­
side rim, where the original thickness was 5~ 
inches, leaving thus 3Yz inches of shell thickness 
available. That is, the shell, roughly speaking, was 
about one-third worn out; or, since the skin of a 
casting is somewhat harder than the remainder, a 
little more than one-third worn out. 

A little more detail on this point may be interest­
ing. Considering the face of the pump in Fig. 298 
under the analogy of a clockface, at "six o'clock" 
the original thickness was 5~ inches, the final 3Yz 
inches; at eight o'clock, the original thickness was 5 
inches, the final thickness 4 inches; while at 10 
o'clock and 12 o'clock, where the original thickness 
was 4Yz and 4~ inches respectively, 'the wear was 
so little as to make its measurement uncertain, con­
sidering the irregularities of the metal surface. The 
concentration of the wear at the bottom and lower 
left quadrant is notable, and if shown by later tests 
to be normal, may well be taken account of in the 
design. 

This No. 5 pump is to be set up later at the Tay­
lorsville dam, where its subsequent performance 
will be watched with interest. The Conservancy 



142 THE MIAMI CONSERVANCY BULLETIN 

FIG. 299-PUMP RUNNER, LOCKINGTON DAM 

Taken Jan . 3, 1921. The mechanism differs in detail 
only from the Germantown pump. The drum on which the 
hand is laid, with most of what can be seen within it, is 
the "impeller" or "runner." A Aat circular plate fits close 
against both the runner and the outer shell, but does not 
cover the large central opening, through which the mixed 
earth and water enters the hollow interior of the runner. 
Three curved revolving blades throw it out again, through 
openings in the outer face of the runner (the latter being 
drum-shaped) , into the hollow interior of the outer ring or 
"pump shelL" At the same time the material receives a 
swift circular motion which throws it into the pipe shown 
at the pump bottom in Fig. 298. The curve of the three 
runner blades is shown on the flat face of the runner 
drum, and one face of one blade can be seen within the 
drum's interior. (The three nuts fasten a removable shoe 
to the blade to take the wea.r). The curved blade is seen 
to be solid at its edges with the flat face of the drum, blades 
and drum being cast in one piece. The projecting central 
boss is to direct the entering material into the hol­
low of the drum interior. The cobblestones in the ma­
terials (all sizes up to 6 inch diameter passing through the 
pump) made this an undesirable feature at the Conservancy 
dams, and it was removed in later designs .. 

engineers look for 500,000 to 600,000 cubic yards 
additional delivery from it, bringing the total to 
900,000 or a million; perhaps more. 

This pump was of very hard white iron, so hard 
as to make th e machining of it in the lathe rather 
difficult. On this account, the No. 6 pump, set at 
vvork at Germantown on May 15, as a primary 
pump, was made of a grayer grade, and was there-

fore softer. This pump up t 1 ov m b r 6 pumped 
270,000 cubic yard o f mat 1·ial and was judged by 
the division engineer, Mr. aul to be then about 
half worn out. lt al o ,. ill b set up lat r at Tay­
lorsvi lle, where its record ''.rill be available for fur­
ther study. 

In connection with what has been said, Figs. 299 
and 300 will be f interest as givi ng a Yi vid id a o f 
the sharp-cutting emery- like ac6 n f lhe l\Iiami 
\all y material on pump metal. Fig. 299 shows the 
in t rior of a 12-inch dredge pump at the Lockington 
clam of s.!i 'htly cliff rent pattern from the whit' 
iron pump . The const icuou fealur here js the 
impe ller, its blade or paddle · utlined on the fac 
of the runner, and mo t ( ne b lade vi iblc 
thr ugh th p ning . To tak the ,.,·ca r, removable 
hoe are I olted to each blade the nu ts of s m o( 

these bolt a1 p ari ncr on the blade seen. Fig. 300 
shows ' hat happen LO the bolt heads under the 
sharp impact of the and and gravel particles. The 
nea t- fac of th ''" rn b It head is ground to a knife 
edge oyer part of its length, the original thickness of 
the head, shown at the right, being one inch. The 
curious erosion of the bolt shank next the head, due 
to fine sand particles burrowing their way beneath, 
is also notable. The bolt head shmn1 was worn to 
the condition presented in about one month of serv­
ice, the material pumped during that time, in this 
particular case, being about 30,000 cubic yards. An 
inch scale is p laced in the figure to give approximate 
sizes. The cen tral proj ecting boss in Fig. 299 proved 
a bad feature when large stones (up to 6" at Lock­
ington) must pass the pump. 

T he ribs cast on the new pumps, "-hich appear 
prominently in Fig. 298 are an important feature. 
The pump shells wear thin and fail eventually, crack­
ing along th e midline at the outside rim. The ribs 
prevent thi s cracking, and vYi ll enable the shells to 
wear till actual boles appear at the rim. E ven then, 

FIG. 300-PUMP RUNNER SHOE BOLTS 

Taken January, 1921. There is plenty of sand and 
gravel in the earth material which mixed with water passes 
through the dredge pumps at the dams, and they are driven 
through at high speeds, including stones and pebbles up to 
six inches in diameter. These materials keep up a com­
bination of sand blast action and rattling machine gun fire 
on the pump interior when the pump is in action, which 
makes a massive design necessary to withstand. The wear 
is also very severe. Holes were sand-blasted through 
the heavy pump shell, when made of ordinary "gray" 
cast iron, in a few months' time. The left hand bolt in the 
picture shows what one month's wear at Lockington did. 
The bolt head on one face is worn to a knife edge. The 
original thickness of this bolt head (shown at the right) 
was one inch. A six-inch scale is set up behind the bolts 
to show sizes. Note the curious wear on the bolt shank, 
where the sand sifted in under the bolt head. 
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a metal lining can be added, as "·as done to the first 
pumps quoted above, and a considerable additional 
yardage obtained. 

:Manganese steel pump shells in use at some of 
the dams of the District, it should be added, have 
also shown a high duty. Details of their perform­
ance will be presented at a later date. 

FIG. 300-"THROWING THE BUCKET" AT LOCK­
INGTON DAM 

The picture shows what a skilful derrick artist can do 
in an emergency. A concrete bucket is shown in midair 
(the derrick boom which supports it being out of sight 
above), in the act of dumping its load of nearly 3 tons of 
mass concrete for the outlet conduit walls at the Locking­
ton dam. The form below, into which the concrete is seen 
falling, was in this case too far away from the derrick to 
be reached by the regular procedure, and with only a com­
paratively few remaining yards of concrete to deposit, it 
did not pay to move the derrick to a new position. Hence 
the novel procedure shown. By hauling and slacking al­
ternately on the boom line, keeping time to the natural 
pendulum motion of the bucket suspended from the boom 
end, the bucket was set swinging to and from the derrick 
foot. The load was dumped just as it reached its extreme 
outward swing, as shown in the picture. It was a 1% 
cubic yard bucket-36 cubic feet, which at 150 pounds to 
the cubic foot gives 5,400 pounds, or 2% tons, to the load 
of concrete. It was a "guy derrick," with 120 foot mast 
and 105 foot boom. The derrick artist was Mr. Ed. Hines. 
·The work was done in the spring of 1919. 

As to Finishing the Englewood Dam During 
the Present Season 

The work at the Engle·wood dam, as originally 
planned, was to be completed at the end of the 
season of 1922, but the rapid progress of last year 
has put the schedule far ahead. The east section 
and the river section are now within about 42 feet 
of the dam summit. Pumping of earth materials in­
to the remaining section w t of the riv r) began 
Ia t w k. By May anotheJ· " ump," or pum ping 
tation will be in operati n- ump N . 4. Thi 

wi ll be operating a lone unti l Ju ly bringing the we t 
ction of the dam up to the level o[ the other t\\'O. 

It is hoped to celebrate this event on the fourth of 
J uly as it ''" ill bring the entire dam up to afcty level 
with a 19!3 f:l od with the dam conduit as they 
now ar (at d ub i flow). ump 2 and 3 will theu 
be star ted w ith lhe three umps ru nning in rota­
ti n, ach building one ection of the dam, unti l the 
embankment is completed. It is hoped to bring the 
entire embankment to elevation 862-1913 flood 
]eye] \Yith both conduits in fully finished condition­
by October, or in any case by the beginning of win­
ter; and then during the winter to finish the con­
duits. This, if it can be carried out, will give com­
plete protection from a 1913 flood by next spring. 
\A/ ork on the permanent spill\\·ay is already begun. 

The Flood of March 28 at the Englewood Dam 
Figure 302, on the oulsid of th ba k c Yer, hows 

the lak of wat r behind the Englewood dam during 
the torm of ~la rch 28, 192l. Th upstream slope of 
the darn i in th foreground, ·with the entranc to 
the dam conduits at the left, the conduit head wall 
projecting a little above the slope. The StilhYater 
River is at the left of the flooded area, with its east 
bank, marked by the "marooned" row of trees, cov­
ered by the water. vVhat looks like a pier project­
ing into the river from its west bank, is the con, 
struction raihYay trestle, with most of its length 
submerged. At full flood, a few hours after this 
picture \Yas taken, the entire bridge was just sub­
merged; but the water was still several feet below 
the conduit headwall. The maximum stage was at 
elevation 791, and was still 21 feet below the level 

f the t mp rary" pillway" .hannel. T hi · channel 
i pr vided a a a[ety valve in a of a flood ri ing 
h igh en twh to threat n the w rk already done at 
the dam but with the flo d eas n s nearly at an 
end t he lik lihood of its being brought into us is 
very remote. The lake in the picture, it is interest­
ing to note, shows only a little larger than it will 
look in its normal condition after the dam is com­
pleted, as a feature of the Englewood "Conseryancy 
Park," referred to in an earlier issue of the Bulletin. 

Only immaterial injury was done to the '"'ork at 
Engle\Yood by the high water. The submerged 
trestle was entirely undamaged, this being perhaps 
in part due to the fact that the main current of the 
flood was "short-circuited" through the west bor­
row pit, thus slowing down the current in the reg­
ular river channel. The pictu re shows this. Elec­
tric pump motors, peculiarly liable to flood damage, 
were removed from the flooded area. The principal 
damage vvas to the construction tracks a little east 
of the submerged trestle, wher e the main current of 
the flood swept across them, but this was slight and 
readily repaired. 
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FIG. 305-CHANGES AND EXTENSION OF MARKET STREET BRIDGE AT TROY, APRIL 20, 1921 
The presen t bridge is shown at the right. It is in two parts. The highway section is the higher of the two, on 

the down stream or far side. The darker colored, narrow section on the upstream side is the traction bridge. The 
highway bridge is to be swung around to better conform to the alignment of the street, and is to be raised four feet to 
afford a larger waterway under the bridge. 

The river channel through Troy is being greatly widened. The excavation is the foreground is for this extensiOI}. 
The bank on the left is the toe of the new levee. A new span is being added to the Market Street bridge to conform 
to the widened channel. The photograph shows the progress of t he work to date. The foundation for the abutm ent 
is being put in where the men are standing on the left in the picture. The steam shovel is removing the old roadway 
on the downstream side of the street. The steel work for the new bridge span is now being fabricated and will be 
erected on the ground. 

FIG. 306-THE ADAMS STREET BRIDGE AT TROY, DEC. 13,1915 
The upper picture shows the present bridge. The lower one shows the present bridge in dotted outline under the 

right-hand portion of the proposed new structure, which is shown in full lines. Notice how much higher the new bridge 
will be than the old one. This is necessary since with maximum flood and the improved river channel the water will 
rise above the old arches. Three spans will also be added to the old bridge, to increase the width of the river bed. The 
piers of the old bridge will be carried up and used for the new structure; also the old north abutment will be carried 
up and made into a pier. The present arches will be used as a support for the new ones during construction in place 
of erecting the usual "falsework." In all these ways expense will be saved. The present piers have piles driven under 
them. For additional security they will also be underpinned and protected by a fence of sheet piling driven into the 
river bed around them. The new piers will be sunk to safe depths in the river gravel, and for additional security piles 
will be driven beneath them, the design being similar to that shown for Black Street, Hamilton, in the February Bul­
letin. This work will begin in a few weeks. 
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Visit of Mr. Arthur P. Davis 
Mr. Arthur P. Davis, Director of The United 

States Reclamation Service and Past President of 
the American Society of Civil Engineers, visited the 
vmrk of the Conservancy on April 22. j\fr. Davis is 
an engineer of international reputation. Along with 
Professor Mead and Th·iajor Seibert, he was called 
to China to study and report on the flood conditions 
in the Yangste Valley. He was also called by the 
Turkish Government to investigate and report on 
irrigation projects in Turkestan. Under his 
direction a very large number of dams were 
built in connection with the Reclamation Serv­
ice, including the three highest dams in the world. 
This wide experience gives his favorable judgment 
of the Conservancy work especial weight. He was 
much impressed with the progress which has been 
made on the project in the face of so many difficul­
ties, and especially with the unusual team work ex­
hibited by the Conservancy organization. 

Conservancy Supplies and Equipment for Sale 
With the finishing of the Germantown dam, a 

large quantity of the suppli es, material and equip­
ment formerly in use there has been disposed of or 
removed to other features of the Conservancy work. 
Nevertheless, there still remain a considerable num­
ber of items to be disposed of, to which are being 
constantly added items from the oth er points in the 
District, as the work gradually approaches its end. 

In view of these facts, the District will begin at 
once to sell such articles as are not needed longer 
on the work. Arrangements have been made to is­
sue a semi-monthly list of the various items of rna-

chinery, supplies and materials for sale, which will 
be posted on the various bulletin boards of the Dis­
trict, and published in the Conservancy Bulletin, 
giving the description, location and price of each 
item. 

Persons desiring to purchase any article on these 
lists should get in touch with Mr. Hosea Moyer, 
Sales Agent for the District, at the headquarters 
office in Dayton, or with the District's local office 
at the locality where the item is stored, as given on 
the list. 

The prices giYen are for cash sale in all cases. 
For larger articles , approved security, with cash 
partial payment down, will be accepted by special 
arrangement. 

Enlargement of the Bridges at Troy 
By an arrangement made by the Miami County 

Commissioners the enlargement of the Adams and 
Market Street bridges in Troy and the raising of the 
Main Street bridge at Piqua, which were to be made 
by the County, are being done by the District. To 
arrange for the expense of this work the estimated 
cost is added to the Miami County Assessment. In 
this way it is made easier for the County to finance 
the work than could otherwise be done. 

The largest piece of work in the three bridge 
modifications is the reconstruction of the Adams 
Street bridge. Fig. 306 shows a view of the bridge 
as it stands today. The structure was designed 
previous to the flood and was under construction 
when the flood came. It has been recognized ever 
since that time that the bridge opening was entirely 
inadequate. In addition th e foundations are insuffi-
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i nt, t he rcst ri · t d p ning ans ing uch a sc ur 
during th fl o d that a ho le ,. as wash d in the r iv r 
bed imm ediately b.eJ w the bri<lg t a depth 12 
fe •t I elow th ·oncr •t · f undation . T h com puta­
t i n m•tdc itt t he de i <Y Ll of the T r ' l ca l im1 rove­
mcn t show that th e water urfac · a t •.· t rem fl od 
w uld b abov th Lop f t h x i t ing arche . It 
wa 'v id nt, therefor , that the bridge i t horL, 
the top i too low the f unda li n i · too hig h a nd 
it i inad ·quate in wat r way, nil the e featmes com­
bi ning t mak it un a f in times of big A d . 

T he proposed nlargcment i h wn in F ig . 306. 
F rom th i. it w ill b en t hat the b ridge is to be 
enl:t rO'ed fr m a 4- pan to a 7-span b r idge. It is the 
p ttl] ose, in ord er to make th xpen e f con truc­
tion a low ·1 · po ill t incorp rate the present 
pi r in'l t h 11 w s tructure. \ lso the old arches 
wi ll b used as a s uppor t for th e 11 w ·pan ju l 
above th •m, during the work of n tru ct ion in 
pia e f r cting the u. ua l "fa I e \YOrk." I t i x­
pe ted thal in t hes ' ays the o o ( recon truction 
wi ll be g rea tly d cr a d. 

\. 1 v · on th north . ide o f the r iver ab ve 
Adam t rcet i now being · n tructed and when 
c mpl eted ' ill nli n a ll the river llow to the 
b ri d e op ning . In order to make the presen t pi ers 

secure they will be underpinned with concrete and 
protected by sheet piling. The pile foundation 
which w as built under the p resent piers simplifies 
the work involved in this underpinning. After the 
C mpJetio n f the bridge it i · p roposed to C..'X.CU Vate 

t h r iv r bed so t hat t he p res nt a r he may be 
dropp cl and burie I in i t b ·low t h g rade of Lh im­
proved chann ··I. T h n w 1 i rs and abutments will 
b carri d to a sa f dept h and supp r t 'd n 1 il e 
foundati ns. Th l ructnr will have "ca n til v r" 
sidewalks on each side. T he sidewalks and car­
riage -vvay will have the same width as at present. 

The A dams Street and :Market St reet bridges car­
ry ns iderall e tra ffi c fro m th e c ity £ 1 roy t the 
villng and t he c un ty nor th of th e riv r. It i not 
possibl e to clo e both b ridge at nee, a nd a. w rk 
i n w unci r way in th ·on t ru ·ti n o f Lhe add i­
tional pa n for the l a rket t rect bridge, the work 
upon th e da ms tr et 1 ri lge wi It not b o m­
menced for several weeks. 

T he Dis trict is also engaged upon the enlargement 
of the w aterway under the :Market Street b ridge at 
Troy. T he two ex isting trusses a re to be raised 
about 4 feet and an additional span of about 100 feet 
in length is to be built on the north side of the pres-

(Continued on page 155) 
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The upper diagram 
shows the river stage at 
Main Street b ridge, Day­
ton, during tbe storm of 
April 15 to 23, 1920. This 
covers the two rises in 
the river caused by the 
double storm. The curve 
represents the rise and 
fall of the water. The 
number of spaces be­
tween any point on the 
curve and the horizontal 
base line marked "0" 
represent the stage of the 
river in feet above the 
zero of the Main Street 
gage. The curve shows 
that the two crests of the 
flood were 9.7 feet at 
10:00 P. M. on Saturday, 
and 16.3 feet at 9:00 A. M. 
on the Wednesday fol­
lowing. 

The lower diagram 
shows the rate of rain­
fall that caused the river 
stages shown by the dia­
gram above. In this case 
each vertical space repre­
sents 1/ 10 of an inch of 
rainfall. This storm con­
sisted of a series of heavy 
showers, with periods of 
no rain between. How 
the river stage lags be­
hind the rainfall is clearly 
shown. Showers at 6:00 
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FIG. 307-DIAGRAMS SHOWING COMPARISON BETWEEN RAINFALL AND RIVER STAGE. 

A. M. and 8 :00 A. M. in and around Dayton caused humps in the curve about 3:00 P. M. in the afternoon. After the 
hump caused by the rain at Dayton subsided somewhat, the river began to rise again when the water from farther up 
the· valley reached Dayton. A similar effect may be s een from the shower occurring shortly after midnight Tuesday. 
E xcept for the slight dropping o f the bump caused by the local shower, the river stage did not begin to fall until 6:30 
P . M. W ednesday, despite the fact that Wednesday was bright and clear. The sharp showers indicated by the tall black 
strips were showers in Dayt on. Sirrular s howers took place up and down the valley at different times. 
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The Forecasting of Miami Valley Floods 
Telephone Reports from Field Observers, Applied to Charts, Permits Fore­

casts of River Stag es 10 to 20 Hours Ahead, W ithin One Foot 

To the average citizen of the niiami Valley, the 
river stages mean little save ·when, after a heavy 
rain, the river rises in an ominous manner. Then 
the probable stage that will be reached immediately 
becomes of the liveliest interest to him, and together 
·with a thousand or more of his friends and neigh­
bors, he calls up the Conservancy to find out what 
the river height will be. The fo recasts issued by 
the District have generally been within a foot of 
the real stage, and many times but an inch or two 
has separated the actual and the estimated river 
height. Generally the predictions are more accurate 
for Dayton and the cities below than for the upper 
points, such as 'vV est Milton, Piqua and Springfield. 
The service is accepted much as a matter of course, 
and what is back of the simple figures given with 
such a degree of precision is a mystery to most peo­
ple, including many engineers. The prediction is 
not a guess, as many suppose, but is a definite cal­
culation based on measurements and past experi­
ence. 

The study of rainfall, runoff, and flood history of 
the Miami Valley and the consideration of the laws 
governing such phenomena ·were first undertaken by 
the engineering staff of the Flood Prevention Com­
mittee in 1913. The volume of water that might be 
expected during floods in the Miami Valley was, of 
course, the determining factor in all the plans for 
the :flood prevention work. 

In 1916 a flood forecasting system >vas established, 
both to give warning to the Valley in time of danger 

SCALE OF Mll..ES 
00 

FIG. 309-DISTRICT GAGING STATIONS 

and also to have such a service well established and 
in good running order b th tim e th con Lruction 
period opened. The i trict in carrying ut its 
widely diversified construction program i . vitally 
interested in the daily sta e £ the ri v r, and Lh 
stages resulting from moderate rain falls, as well as 
the larger :floods that approach the danger line. 
Originally a "side line" in connection with the ma­
jor studies of rainfall and runoff as a basis for the 

FIG. 308-PRICE CURRENT METER 
This instrument measures the velocity of a river current 

by registering the rapidity of revolution of the little wheel 
at the left. The wheel rotates on a vertical axis, and car­
ries 6 cone-shaped paddles at its rim. These catch the 
current and cause the wheel to revolve. The wheel is car­
ried by a forked rod armed at its rear end with a rudder 
which keeps the rod pointed upstream, the rod being car­
ried on another rod which is pushed down into the water 
from above and held firmly against the bottom. The ver­
tical rod is jointed to permit use at various depths, the 
forked rod being slipped up and down on it according to 
the depth at which the river current is to be measured. 

design of the flood prevention work, the flood 
warning service is now used principally in connec­
tion with the work of construction. 

The flood forecaster has a mania for information. 
The principal part of his v1·ork consists in carefully 
collecting accurate data on the weather, soil condi­
tions, and the history of past floods. He has certain 
tools with which he works. 

His most important tool is his staff of observers. 
The map, F ig. 309, shows w here these are located. 
Some of them are U. S. Weather Bureau employees 
w ho also m ake special reports to the Conservancy 
D istrict through co-operative arrangements with 
the Weather Bureau. They are evenly distributed 
over the whole area of the valley. The individuals 
comprising the staff of observers are selected with 
great care for their reliability and intelligence. They 
are people who have other occupations, and give but 
a small fraction of their time to the flood warning 
work. From them come daily observations on 
weather, soil, and river conditions. 



150 THE :MIAMI CONSERVANCY BULLETIN 

FIG. 310-RAIN GAGE 
This is a "tipping" gage, such as is in use at the U. S. 

Weather Bureau Station in Dayton. Rail falls into th~ 
circular pan or vessel at the top and runs down a central 
tube into the tall narrow vessel at the bottom, in which it 
is measured by the measuring stick at the left. The sizes 
of the upper and lower vessels are so adjusted that one 
inch of rain will give ten inches in the lower vessel. On 
the way down the rain fills the upper bucket of the tipping 
mechanism, which, when full, overbalances, tilts and emp­
ties, bringing the second bucket up, which then fills and 
the process is repeated. Each tilt is electrically registered 
and means 1/100 inch of rain. The rapidity of the oscil­
lation measures thus the intensity of the rainfall. 

The information on the rainfall comes from read­
ings taken on rain gages. A rain gage is a wide 
metal pan of known area, that is placed in a level 
position open side up. The falling rain intercepted 
by the pan is drained into a narrow tube. As the 
cross section of the tube is only one-tenth that of 
the pan, an inch of rain will show in the tube as 10 
inches of water. By so magnifying the rainfall, ac­
curate measurements are more easily obtained. The 
tube is read by a scale that gives inches of rain di­
rectly, and reads to one-hundredth of an inch. The 
gage is so carefully made that the displacement of 
the measuring stick is taken into account. (Fig. 
310.) 

The observers also read the river gages daily. 
The gages. except two electrically operated, are all 
staff gages, like the one shown in Fig. 312. By using 
a "rating curve," Fig. 311, the amount of water flow­
ing past the station, at the different gage heights is 
determined. The rating curve is made by plotting 
the results obtained by actually measuring the 
amount of vvater at as many different river heights 
as possible. It is revised as conditions change. 

The river stations where the gages are located 
are selected because of the uniform cross section 
and grade of the river channel at that point and are 
usually at some bridge, in order to simplify the phy­
sical work of measuring. The water in the streams 
does not flow in a uniform manner, even in the se­
lected channels, but is faster in the middle of the 
stream, slower near the bank, faster at the top, 
slower at the bottom. Therefore, readings are 
taken at points at a uniform distance apart, across 
the width of the river. Two readings, one at 2/10 
and the other at 8/10 of the depth, are taken at each 
point. This is termed the "two point method." The 
readings are taken ·with a Price current meter (see 
Fig. 308). The rate at which the wheel of the meter 
spins, gives, with the aid of a table, the velocity of 
the water. The average velocity in feet per second 
for each division of the section is the average of the 
readings, at 2/10 and 8/10 of the depth. The dis­
charge for each division is its average velocity mul­
tiplied by the square feet in the area of the division. 
The total discharge of water in cubic feet per second 
is the sum of the discharges of all of the divisions of 
the section. 

The discharge must be determined by actual meas­
urement for different stages of the river, as the dis­
charge does not vary directly as the stag·e. Twenty 
to thirty separate determinations of the discharge 
are necessary for stages from low water to large 
floods. As high stages are comparatively infre­
quent, a year or more of intermittent work is neces­
sary before a good rating curve can be prepared. In 
general, the longer the river station is maintained, 
and the larger the number of gagings taken, the 
more dependable will be the results. 

Every water shed has its peculiarities, and the 
idiosyncracies of the Miami are especially pro­
nounced. Data on the performance of other water 
sheds under various conditions are only of general 
application to the Miami. Therefore, the action of 
the various portions of the valley under different 
conditions of rain intensity, ground saturation, etc., 
had to be determined by observation of actual oc­
curences, and the results tabulated and studied. Un­
der the same conditions, the storm of today will pro­
duce much the same results as the storm of yester­
day, on the same water-shed. The preparation and 
use of these experience tables are an essential part 
of flood forecasting. 

The U. S. Weather Service reports are received 
daily, and oftener in time of storm. The District 
has ·received close co-operation and great assistance 
from the Bureau at all times, and does not attempt 
to duplicate their service. 

The tools the forecaster works with take years to 
build and develop and patient endeavor to keep in 
repair, as they must always be ready to meet the 
ever present storm menace. 

The forecaster studies the U. S. Weather Charts 
every day. He notes a marked "low" to the west 
of us, moving eastward, or other conditions that 
generally speaking mean a heavy storm over the 
:Miami Valley. The forecaster calls up the construc­
tion jobs and warns them of what is probably com­
ing. 

When the storm breaks, the organimtion in the 
field knmvs just what to do. Each observer watches 
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These rating curves are for the 
Miami River at the Main Street 
Bridge station at Dayton. In this 
case two curves have been developed, 
as winter conditions cause the channel 
action to be quite different from its 
behavior in summer. The vertical 
scale gives the height of the river on 
the gage. The horizontal scale gives 
the discharge in thousands of second 
feet. For instance, during a winter 
month when the river reaches a height 
of ten feet on the gage on the Main I 
Street bridge, 25,600 cubic feet of 
water are passing through the bridge 
openings every second. The small 
round circles represent the actual 
measurements that have been made 
by the hydrographers during periods 
of different river stages. As wide a 
variation in the stages as is possible 
to secure is used. The river improve­
ment in Dayton is rapidly changing 
conditions at this station. 

0 M n B V » » M ~ • 
Oischorqe ti7 Thovsands of Second tee I. 

FIG. 311-MIAMI RIVER RATING CURVES 

his rain gage, and when 3/4 of an inch of rain falls 
he telephones to the forecaster at his desk in the 
Dayton office and telephones again, each time an ad­
ditional one-half inch of rain falls. The river gage 
readers phone when the first four-foot rise comes in 
the stream, and then when each 2 feet additional 
rise comes. The telephone is used, because tele­
grams are often delayed and because the phone con­
versation enables the forecaster to ask questions as 
to general conditions. 

The forecaster has a map of the valley before him. 
As the information comes in it is posted on this 

The picture shows the 
staff gage on the middle 
pier of the bridge over 
the outlet channel just 
below the Lockington 
Dam. The stream sec­
tion at this point is very 
uniform, making the dis­
charge measurements es­
pecially dependable. The 
measurements of the hy­
drographers are taken 
from the bridge except 
at times of extreme low 
water, when it is possible 
to wade across the 
stream. The divisions 
into which the section is 
divided are permanently 
marked on the bridge, so 
that the measurements 
are always taken at the 
same place, even if sev­
eral months elapse be­
tween the readings. The 
staff gage itself is of 
carefully selected cy­
press. Cypress is used 
becal).Se it does not warp, 
and is easily worked. 
Special care is used in 
the selection of paint. 

map on the spot where the readings are taken. As 
the storm progresses, and the calls keep coming in, 
and the information is plotted, the forecaster really 
has a picture before him that shows '':here the cen­
ter of the storm is located, how fast the rain is fall­
ing, and how fast the streams are rising. He knows, 
from his daily reports, the conditions of the ground. 
He has his experience tables at hand. He is ready, 
by utilizing all his tools, to vvork up his prediction. 

The various parts of the Miami Valley act in dif­
ferent ways during a storm. So the valley is di­
vided into sections. A river station is on the lower 

FIG. 312-STAFF GAGE ON LORAMIE CREEK, FEB. 2, 1921 
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end of each section. For example, the Stillwater 
basin above \i\1 est Milton, containing 600 square 
miles, is a typical section having particular effect 
on Dayton and towns below. Other sections are 
the :Miami above Piqua, the :Lviad above Springfield, 
the Miami from Piqua to Tadmor, the area above 
Dayton, Twin Creek, Four :Mile Creek and Seven 
Tviile Creek. 

Knowing the ground conditions, noting the loca­
tion of the center of the storm, and obtaining the 
intensity of the rainfall from the map before him, 
the forecaster predicts, using his experience tables, 
how much of the rain will reach the streams, how 
fast it will come, and when the crest will be reached 
at the river station on the section. This prediction 
is for the individual section only. It is repeated for 
each section of the valley. Now, experience has 
shown how long it will take for water passing a 
gaging station to reach the towns below. For in­
stance, it takes twelve hours for water to come from 
'1\T est .Milton to Dayton under flood conditions such 
as prevailed in the spring of 1921. This time varies 
with the extent of the flood and with the location of 
the section. Combining this information for all the 
divisions, the river stage as far in advance as twelve 
to twenty hours for Dayton, and longer for cities 
below Dayton, can be predicted with surprising ac­
curacy. 

As the storm progresses, the forecaster keeps 
eight to twelve hours ahead with his predictions. 
The center of the storm generally passes the Miami 
Valley from twenty to thirty-six hours before the 
crest is reached in the river at Dayton and below. 
After the rain ceases to fall, better forecasts can be 
made, and generally speaking, the predictions of the 
time and the height of the crest stage are then the 
most accurate. During the high waters of March, 
1921, the final crest forecast for Dayton was given 
twenty-four hours in advance. 

The construction forces of the District have much 
equipment in reach of even moderate river stages. 
The construction forces receiving advance notice of 
the amount of water that may be expected, remove 
out of harm's way the equipment that the water 
might injure. They do not move anything that is 

The water has been 
drained out of the canal, 
and some of the trees 
cut, preparatory to filling 
the canal with earth. 
This view is looking to­
wards the Main Street 
bridge from a point near 
the start of the levee. 
The constricted space is 
clearly shown. First 
comes River Street, then 
the Western Ohio tracks, 
then the canal, then the 
narrow bank, and then 
the Miami River, very 
close to the canal. 

at a higher elevation than the one set by the fore­
caster. This alone has saved to the District many 
times the cost of the service. 

The Miami through Hamilton receives the flow 
from three streams-Four l\Iile Creek, Seven Mile 
Creek and Twin Creek-that have steep slopes, 
quick run-off and good sized drainage areas. A 
relatively high stage at Hamilton is reached in a 
few hours, then the river falls somewhat, to be fol­
lowed by another rise caused by water from farther 
up the valley. Little forecasting can be done for 
this first rise, as the water gets to Hamilton almost 
as quickly as the readings [r m the ob ervers reach 
Dayton. Ordinarily the fir t rise d e not reach 
dangerous heights, and accurate predictions can be 
made of the second rise. ln tlte same way, Wolt 
Creek often causes a sudden small rise at Dayton, 
but this gets out of the way before the main rise 
comes. 

As high stages of the river are comparatively in­
frequent, the hydrographers, who are the men who 
measure the actual flow of water in the streams, 
hasten out in times of flood to secure readings on 
the streams. During especially interesting floods, 
engineers are drawn from other parts of the work 
to assist in doing this. 

The flood forecasting is not costly, and has been 
invaluable to the District. It exists not only for the 
benefit of the construction work, but also for the 
good of th Jnbli c. An 1 erator is on dttty day an I 
night at lhe n ervan y Bui lding at Dayt n, and 
gives information on river Lages to everyone who 
asks. During high wa.t r many p r·on avai l them­
selves of this service. 

Part VIII of the Technical Reports, which will be 
ready for distribution l\fay 1, contains a chapter on 
flood forecasting, and also much of the data on 
which the forecasts are based. 

When the Conservancy Dams are finished, new 
conditions will be introduced that will modify the 
present methods. The principal thing to determine 
then will be how deep the water in the basins will 
be. Only a limited amount can pass the dams, and 
the volume ·will depend on the depth reached by the 
water in the basins. 

FIG. 313-THE BED OF THE MIAMI & ERIE CANAL AT PIQUA 
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The Work at Piqua 

The big Lidgerwood dragline that was formerly 
at Germantown has been moved to Piqua, erected 
and is now busy moving dirt on the first section of 
the ·work there. 

The first section consists of levee work above 
Main Street. The nature of the ground makes con­
struction difficult at this . point. River Street runs 
north from :Main Street along the Miami and Erie 
Canal. The space between the property line and 
the canal is so narrow that the street, which also 
contains the tracks of the Western Ohio Railroad, 
is very narro·w. A thin bank separates the Miami 
and Erie Canal and the Miami River. These condi­
tions are shown by Figure 313. There is no room 

This picture is look­
ing in the opposite direc­
tion from Fig. 313 and 
was taken from the same 
point. The dragline is 
reaching over into the 
river for a bucketful of 
earth. The water in the 
river is hidden by the 
narrow bank of the canal 
at the right of the pic­
ture. The two men in 
front of the machine are 
standing on the track the 
dragline is building in 
front of itself by filling 
up the canal bed. The 
small group of people in 
the background are 
standing on the new 
levee the machine is 
building behind itself as 
it advances down the old 
canal bed, this levee oc­
cupying the space for­
merly occupied by this 
bed. The levee will be 
eight foot wide on top, 
with side slopes of two 
feet horizontal to one 
vertical, and will not oc­
cupy the entire bed of 
the old channel. Enough 
space will remain so that 
River Street can be ma­
terially widened. 

Due to the constricted space, no material is close 
at hand to use in filling the canal and building the 
levee, except in the river bed itself. The best way 
to reach this material is with a dragline with a 
long boom. The machine selected is fitted ·with a 
hind itself. This is shown by Fig. 314. 

Work was started at the upper end of the levee, 
where it joins high ground. The machine is build­
ing its own roadway by roughly filling up the canal 
ahead of itself, and is finishing the filling of the 
canal, and building the levee on top of the fill, be­
hind itself. This is shown by Fig. 314. 

There was an extensive growth of trees on the 
canal bank next to the river. lVI uch thought was 

FIG. 314-THE START OF THE LEVEE AT PIQUA 

for a levee high enough to protect the town, in any 
place except in the canal or in River Street. 

Many devices were considered that would over­
come these difficulties, but no satisfactory way was 
found until the state gave permission to fill in the 
bed of the Miami and Erie Canal, and build the levee 
on top of the fill. Not only does this give room for 
an adequate levee, but will provide space for widen­
ing River Street if the city wishes to do so. The 
canal has long been an eye-sore to the citizens of 
this part of town, and its removal will greatly im­
prove the property in the vicinity. Upon the com­
pletion of the levee great possibilities will exist for 
the beautifying of the river bank. 

given to the problem of preserving these. The peo­
ple of Piqua were much interested, and after confer­
ences with them and further study, it was found pos­
sible to preserve many of them, although some 
had to be cut to permit the use of the dragline ma­
chine. Any other method of filling would have ne­
cessitated the transportation of the material by 
wagon or train, with a very large increase in the 
cost, as 60,000 cubic yards of dirt are to be placed on 
this portion of the work. 

The city of Piqua will have an opportunity of se­
curing a greatly improved street when the filling 
work is done. The District, ho·wever, will not go 
farther than the filling of the canal. 
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March Progress on the Work 

GERMANTOWN 

Guard rail fence on top of the dam has been painted. 
Additional g uard rail fence on Road No. 1 o n the stretch 
between the north end of dam and th e spillway is now 
1111der construction. 

The road embankment at the Boomershine bridge, which 
was partia lly washed out durin g the last flood, has been 
repaired and is again open to traffi c. 

The planting of trees in the river basin and the seeding 
of the dam slopes h as been completed. 

Some work has been done on riprapping of the outlet 
channel below the concrete revetm en t. This work will be 
finished in a day o r two. 

A. L. Pauls, Division Engineer. 
April 15, 1921. 

ENGLEWOOD 

Hydraulic fill operations were continued in the section 
o~ the dam east of Cross Dam No. 2 until March 31. when 
the filling of the gap left for the temporary spillway was 
begun. To March 22, which is the date upon which prog­
ress is measured for the estimate, 115,000 cubic yards were 
pumped during the month. The total fill on that date ag­
gregated 2,420,000 cubic yards, or 68 per cent of the entire 
dam. Two new pumping record s were established during 
the past month. The record for a week's run was ad­
vanced to 5,090 cars and for a two-shift run (day and 
night) to 990 cars. At this writing, April 15, the fill in the 
temporary spillway gap has been carried up 30 feet. vVork 
on Sump No. 4, to be used in pumping materials into the 
dam, has proceeded to the point where its early use may be 
predicted. 

The large electric dragline working on spillway excava­
tion h as finished and been shipped to Tippecanoe City for 
use on th e local protection at that place. 

The concreti n g plant at the permanent spillway has been 
given a preliminary try-out and is r eady for service. The 
gravel screening plant is again in operation and is deliver­
in g concrete aggregates to the bins at the spillway. Exca­
vation at the spillway has progressed to th e point where 
concreting will begin in a few days. A small stea m drag­
line has been moved into the borrow pit and is excavating 
gravel for screening into concrete aggregates. 

Additional tree planting, as a part of the scheme for re­
foresting the reservoir basin, is in progress. 

H. S. R. McCurdy, Division Engineer. 
April 15, 1921. 

LOCKINGTON 

vV ork on the dam the first six weeks of this season con­
sisted principally of hydraulic fill and the stone surfacing. 
About 60,000 cubic yards of th e fi ll and about 2,500 cubic 
yards of stone work, including drain gutters on the clam, 
were placed. 

The drilling for blasting the blue clay banks in the bor­
row pit is practically completed. 

The wet weather this spring ha s greatly delayed progress 
en Roads 9 and 1J, but both will be completed within a 
few days. 

Preparations for building the concrete weir, which blocks 
the space between the walls of th e outlet works , and for 
constructin g the bridge aboYe it, are nearing completion. 
The derrick, which will be set in an eleYated position be­
tw een the walls, is ready for erection. 

On the night of April 16 the dredge pump house caught 
fire during the electrical storm. The cause of the fire is 
not definitely known, but it appears that it was either from 
the effects of lightning or from rain water reaching the 
2300-volt wiring. Good work on the part of the operating 
crew preYentecl a total loss of the buildings a nd equip­
ment. Fire was kept out of th e motors and away from 
thr ee barrels of oil. one barrel of grease, and a can of gaso­
line. The principal damage was confined to the operating 
room. The switchboards, resistanc e grids and wiring were 
entirely destroyed. It is expected that replacements and 
repairs will be completed and the pumping resumed in 
about eight days. 

Barton M. Jones, Division Engineer. 
April 18, 1921. 

TAYLORSVILLE 
The Lidgerwood dragline has finished the temporary 

outlet for the new channel and has moved to the extreme 
lc..wer end of the permanent outlet channel, where it is 
finishin g this channel as it backs up. About 200 feet of 
this channel has been completed and the excavated ma­
terial has been cast up on to the high ground to the east, 
whence a littl e later it will be sluiced to the south dredge 
pump. 

The installation of the south s luicin g outfit has been 
finished and it was started today on the closure of the old 
river channel. 

The north sluicing outfit ha s been runnin g two 10-hour 
shifts per day all this month, pumping into the west sec­
tion of th e dam. 

Roberts Brothers are making good progress with the 
rock o n the north toe of the dam. The rock fill has been 
crowded about one-third of the way across the old river 
channel. and they are now arrang ing to support their tail 
track for the empty cars on a cabl eway, so that the fill can 
be carried across the rh·er without so much shifting of 
tl ack. 

It is expec t ed that in this way they ca n close off the old 
channel on the upper toe by th e time the lower toe closure 
is s luiced in and pumps set for cleaning out that part of 
the old channel between the two toes. 

Mr. Crampton has started finishing the grade on Road 
J 2, and wilt start the placing of graYel in a short time. 

0. N. Floyd, Division Engineer. 
April 21, 1921. 

HUFFMAN 
Placing of material in the main embankment of the dam 

has continued to be the major operation during the past 
month. 

Material totaling 81,000 cubic yards was put in during 
the month of March, 62,000 cubic yards of this amount 
bEing excavated by the electric clragline in the main bor­
row pit in the river valley. The remaining J 9,000 cubic 
yards were s luiced from the pit at the north end of the 
dam. 

Rock paving on the upstream slope of the dam is being 
continued. The south half of the dam had been covered 
up to the first berm. These rocks are th e oversize rejected 
by the r evo lving screen at the main pump house. 

C. C. Chambers, Division Engineer. 
April 19, 1921. 

DAYTON 
Exca ,·ation below Stewart Street is being continued by 

clr;,gline D16-15. This machine is now grading the spoil 
bank on the right and is excavating along the left bank of 
the river, throwing the material over toward the other 
bank preparatory to hauling it out on cars. D16-8 is mak­
ing good progress with leYee construction on the right 
bank of the river downstream from the Big Four 1·ailroad 
bridge. Dl G-1!J is cleaning up th e tritCk fill left by D16-16 
upstream irom l• ifth treet. bridge. Thi. machine has also 
p laced a parl of the backfill for th First Street wall. 

.Excellenl progrc s is being made o n the big river walls 
at Beach Avenue, First "trec t and the [i'irst Baptist Church. 
\Vork has been started prelimin ary to excavating for the 
Platt Iron \Vorks wall. Vlalls have been completed, since 
the last report, at the southeast wing wall of Keowee 
Street bridge and on the north bank of Wolf Creek. one at 
Ferguson Avenue and another west of \Villiams Street. A 
wall is also under construction along the Delco-Light 
property east of Taylor Street. The wasteway culvert on 
the south bank of Mad River, just east of t he old Miami 
anc! E ri e aq ueduct, is nearing completion . Since March :n, 
about 1,000 cubic yards of concrete have been placed in the 
walls, making that wot·k 76 per cent completed. 

The Finke Engineering Company will soon finish the 
Apple Street cuh·ert. Price Brothers Company has started 
revetment work on the east bank of the river near Herman 
Avenue. ]. C. McCann is making good progress on the 
l\J ad RiYer south Jeyee west of Findlay Street. 

To date, 65,950 cubic yards of sand a nd gravel have been 
issued from the Sunrise Avenu e grave l plant. 

The t otal quantity of channel excavation (Item 9) com­
pleted up to April 1 was 947,500 cubic yards. Levee em-
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bankment amounted to 187 600 cubic yards. The total 
yardage handled was 2,040,000. These figures do not in­
clude 105,000 cubic yards of excess excavation for scowing 
canals. 

April 21, 1921. 
C. A. Bock, Division Engineer. 

HAMILTON 
The work on Item 9, channel excavation, by the electric 

• dragline, has been delayed somewhat by high water. The 
track has been laid across the trestle and along the first 
cut on the west side. The dragline is now crossing the 
river at station 92. 

All the footings and piers of the Black Street bridge 
have been completed. The copings and tops of piers, to 
the skewbacks of the arches, have been poured on all piers 
except No. 5. The erection of the false work is in progress 
on spans 1, 2 and 3, and the piling for the false work has 
been driven for all the spans. The backfilling of the west 
abutment has been completed and the Hamilton Belt Rail­
way track moved back to its original location. 

The Bucyrus Class 14 dragline has completed its work at 
the bridge and is finishing the excavation on the north side 
of the old river channel. 

The work of building forms and concreting is being con­
tinued on the Black-Clawson wall. 

April 22, 1921. 
C. H. Eiffert, Division Engineer. 

PIQUA 
V/ork here began on }farch 21. at the point on River 

Street where the Miami and Erie Canal leaves it. The old 
canal here is being filled up, the earth being taken from the 
river bed. The new levee will be built on top of the filled­
up canal bed. The work is being done by the Lidgerwood 
machine formerly at the Germantown dam. this machine 
having been thoroughly overhauled and in part rebuilt for 
the new work. It is equipped with a 100-foot boom and a 
4Y,-yard bucket. The quantity of earth to be moved be­
tween the point of beginning and the Main Street bridge is 
about 60,000 cubic yards. 

Albert Schroeder, Assistant Engineer. 
April 15, 1::::1. 

UPPER RIVER WORK 
Troy. The Dragline D-16-21, at work on the Donald 

Jeffrey contract. completed that section of the east levee 
being made from side borrow, ·and moved across the 
river during the first part of April. Fortunately. the ri,·er 
crossing was made at the lowest stage of the river that has 
occurred this spring ... The total embankment made in the 
east levee to date amounts to 23.500 cubic yards. and since 
crossing the river the dragline has placed about 5,000 cubic 
yards of material in the levee along the M. & E. Canal. 

From the 22nd of March to April 5th, Daniels' outfit was 
at work for the District, excavating for the north abutment 
of the Market Street bridge. The high water of March 
28th caused considerable delay. Since then Daniels has 
excavated 2,500 cubic yards from the old approach to );Iar­
ket Street bridge and the river channel below. 

Price . Bros. completed the pouring of concrete for the 
footing of the north abutment of Market Street bridge on 
April 13th and the forms are now ready for the next eight 
feet in height. The contract for remodeling the old north 
2.butment into a pier has also been let to Price Bros. and 
this work will start immediately. 

Tippecanoe City. The electrical department has practi­
cally completed setting up the steel tower for the trans­
formers and the lightning arrestors at the junction with 

The New Bridges at Troy 
(Continued from page 1±8) 

ent structure. In order to meet the location of :Mar­
ket Street at its intersection with the new north 
bank of the river the bridge is to be rotated slightly 
about the south end, the north end of the present 
north span being moyed about 7 fee t down stream. 

The concrete for the north abutment is now 
being placed. Excavation is also being made at the 
north end of the present bridge to permit the change 
necessary upon the old abutment at that point. This 
abutment is to be cmwerted into a pier and to make 

the Dayton Power and Light Co. power line at the south 
end of town. This equipment came from the Germantown 
dam. 

The dragline D-16-4, a Class 24 Bucyrus electric, with a 
135-foot boom, has arrived in town and is being set up near 
the north end of the proposed levee. This machine came 
from Englewood, and is to build the levee skirting the 
tcwn on the east side and following the present location of 
the M. & E. Canal. 

A. F. Griffin, Assistant Engineer. 
April 19, 1921. 

LOWER RIVER WORK 
Miamisburg. Since our last repo1·t Cole Bros. have com­

pleted 1,000 lineal feet of levee containing 15,000 cubic 
yards of material, along the east bank of the river at the 
south end of town. 

Franklin. During the past month the dragline has fin­
ished the temporary channel for the tail race of the Ameri­
can \i\Triting Paper Company; moved northward and cut a 
temporary channel for the headrace; made the excavation 
for the floodgate structure in the headrace; thrown a dam 
across the west side of this excavation and moved across 
to the west bank of the hydraulic canal. The next work it 
will start will be the widening of the river channel. 

Middletown. Except for the completion of repairs to 
the Hydraulic Street wall there has been no work done in 
Middletown this month. 

F. G. Blackwell, Assistant Engineer. 
April 18, 1921. 

RAILWAY RELOCATION 
Big Four and Erie. This Big Four old rail is now re­

moved except 4 miles to be used for an industry at Enon. 
The Erie sidetracks at Osborn are finished. Salvaging of 
old line material continues. 

Ohio Electric. The new line, Fairfield to Huffman, is 
operating. Most of the \iVilbur \Vright Field war track 
material will go into the new line east of Fairfield, work 
OE which is begun. Grading at Mad River bridge is com­
pleted. Filling of Mud Run gap, at crossing of new steam 
and electric lines. remains to be completed. 

Baltimore & Ohio R. R. Vlork completed. 
Albert Larsen, Division Engineer. 

April 20, 1921. 

RIVER AND WEATHER CONDITIONS 
The rainfall during March was considerably greater 

than normal. At the Dayton \Veather Bureau station the 
total for the month amounted to 7.41 inches or about 3.96 
inches more than normal. At the District's stations the 
amounts varied from 6.17 inches at Pleasant Hill to 8.39 
inches at the Taylorsville Dam. 

Two small floods occurred; one slightly smaller than 
the a\"Crage yearly flood, and the other slightly larger. 
The first crested at Dayton on March 9. at a stage of 9.7 
feet; the other on March 28. at a stage of 11.9. 

At the Dayton \<\feather Bureau Station the mean tem­
perature for the month was 50.4 degrees, or 10.1 degrees 
greater than normal; there were 4 clear days, 17 partly 
cloudy days, 10 cloudy days. and 16 days on which the 
precipitation amounted to 0.01 of an inch or more; the 
aYerage wind velocity was 12.6 miles per hour, the prevail­
ing direction being from the southwest: and the maximum 
wind Yelocity for fiye minutes was 42 miles per hour from 
the southwest, on the 8th. 

IV AN E. HOUK, District Forecaster. 
April 21, 1921. 

it secure it will be increased in thickness, under­
pinned as far as practicable and protected by a steel 
sheet piling and concrete apron. The photograph, 
Fig. 305, shows a portion of the new north river bank 
and indicates roughly the extent to which the bridge 
is to be lengthened. A portion of the forms for the 
new north abutment may be seen at the left of the 
picture. The approach to the bridge from the city 
side will be made by constructing a center carriage 
way conforming to the width at the bridge and re­
taining such of the carriage way at the sides as ~will 
be necessary for the local street traffic. 
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A contract for the new steel truss for the bridge 
has been made ·with the Central States Bridge Com­
pany of Indianapolis and the preparation of the steel 
work is under vvay at the company's shops so that 
the truss will be ready for erection as soon as the 
foundations are completed. 

At the present time it is uncertain as to the future 
of the Traction Line bridge which now extends on 
the west side of the highway bridge. The Traction 
Company has not operated its line for some time and 
it appears to be doubtful when the operation will be 
resumed, if at all. 

Moving Earth by Motor Truck 
Sterling 7-Ton Trucks Move 82,000 Cubic Yards at Troy 

An inter tin,. applicati n of the motor truck to course, considered that such a contract, so handled, 
the work of moving ea rth from the cxca ation to would prove especially profitable, but with the usual 
levee or poil bank \\"CI e n on the work of the winter season giving a chance for "hard bottom" for 
Miami Con ervan y Di trict at Tr y hi , du ring the trucks on frozen ground, and as furnishing em­
the winter of 1920-21. The excavation was for the ployment for equipment through the slack season 
improved channel of the :Miami River through the of the year, it was thought by the C. and C. Haulage 
city. Part of this was done "in the wet" by dragline people to be a "bet" worth taking, and work was 
excavator, and part "in the dry" along the bank by begun in July, 1920. 
steam shovel. A part of the wet excavation was The two figures show the equipment at work. 
overcast into a spoil bank along shore, from which The excavation was done by two Osgood No. 18 
it was again handled by steam shovel. Materials steam shovels, with buckets of 7/8 cubic yard ca­
from both wet and dry excavation were transported pacity. The trucks hauled, as an average over the 
to their final location in a spoil bank along Market entire work they did, 2Yz cubic yards per load, meas­
Street by 7-ton Sterling trucks, the average haul ured in the finished work. The material was depos­
beino- about 500 Fe t. II of th work wa b tween ited on low ground on ea h ide o[ _Ia rket treet, 
th' railway a nd the Adam Street brido-e in th city, the plan being to bring thi low ground to an ele,·a­
thc tota l quantity being 140,000 cubic yards. tion sufficient for building lol . Part f the e.·ca-

Thc ·work wa let by c ntract by the :i\I iami Con- vated material was u ed al to bui ld a 11 5-fo t 
servancy District to the C. and C. Haulage Com- levee between Market and Adams Streets. The to­
parry of Columbus, Ohio. Under the conditions and tal quantity hauled was 82,000 cubic yards, or about 
especially with the length of haul, it was not, of . 60 per cent of the total, after which the trucks were 

These were seven-ton 
Sterling trucks, used at 
Troy in transporting 
earth from the point of 
excavation on the bank 
of the Miami, to be used 
in building an adjacent 
levee, or in raising the 
level of low land on each 
side of Market Street so 
that it would be suitable 
for building lots. Dur­
ing good weather the 
'trucks worked well in 
this service. Rain, how­
ever, would put them out 
of business, due to the 
difficulty of climbing the 
steep grade (8 per cent) 
of the "ramp" or incl,ne 
leading from the river 
bottom to the top of the 
embankment to be built. 
A fifteen minute shower 
would not infrequently 
"grease" the ramp suffi­
cient to make the wheels 
slip. Of course, wet 
weather interferes seri­
ously with earth moving 
by wagon also, but not 
so seriously as it did with 
the trucks. The average 
haul was about 500 feet. 
The average load was 
2% cubic yards. About 
82,000 cubic yards were 
moved by the trucks. 

FIG. 315-TRANSPORTING EARTH IN SEVEN-TON TRUCKS, SEPT. 7,1920 
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withdrawn for other work. About 25,000 cubic 
yards of the 82,000 was used to fill the building lots, 
the remainder going into the levee. The average 
haul, as stated, was about 500 feet. The maximum 
grade on the "ramp" leading to the top of the em­
bankment where the material was dumped was 8 
per cent. 

The performance of the trucks during fair weather 
was good. They took the incline with little diffi­
culty, going eilh r head-on, or backing up, just as it 
cam • convenient th bacl ing being similar to the 
backing up an incline to d ump gravel into the hop­
p r f a · n reting layout and therefore a familiar 
operation to the drivers. Dumping of the materials 
was assisted by building a false bottom into the 
truck bodies, vvith its forward end raised about 8 
inches above the regular bottom, thus steepening the 
slope of the truck body when in the dumping posi­
tion, sufficient so that the material would not stick. 
This was necessary, since although the trucks were 
built to dump gravel, and would do this without the 
gravel sticking, most of the material in the Troy 
excav~tion was top soil, more tenacious than gravel, 
and requiring a steeper slope to slide the material 
out clean. 

The chief difficulty was due to wet weather. A 
smart 15-minute shower might 'queer the whole 
works," the rain "grea ing" the in line of the ramp 
to a point where the truck wheel would spin help­
lessly without getting action. uch a shower not 
infrequently would stop the work for a half day. A 
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longer storm did not increase this difficulty, but 
simply extended the trouble over a longer period. 
It 1vas simply a question of how long it would take 
the ground surface to absorb the "grease," after the 
rain was over. Horse-drawn dump wagons used on 
another part of the work experienced similar diffi­
culty, due in that case, of course, rather to "gum­
ming up the works" than to wheel slippage. Nat­
urally, the trucks suffered somewhat more than the 
dump wagons during such stormy seasons. Prob­
ably, with the quantity of material to be moved, 4-
yard narrow gage dump cars on tracks would be 
most economical for a contractor in "uch a case. 

Conditions as they developed during the work 
were not so favorable as had been expected. The 
weather was so mild during most of the winter that 
there was little frozen ground to work on, and this 
made the hauling materially heavier. There was 
also a thicker upper layer of the stickier top soil 
than was expected, with a correspondingly less 
depth of gravel, and this also made a decided dif­
ference in the time lost in keeping the truck bottoms 

lean o a to l)ermit qui ·k, free dum] ing. 
T he ' .and . Haulage ompa.ny ha recently ar­

ranged with T. Daniel and on , of Dayton, to take 
over thi work in order that they might them elves 
devote their ntire equipment to r ad work, con­
tracts for which had been made the preceding au­
tumn. They had completed, up to the time of re­
moval of their equipment, about 82,000 cubic yards 
-or approximately about 60 percent of the total. 
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The vertical scale gives 
the amount of water 
flowing in the rivers in 
thousands of cubic feet 
of water per second of 
time. The storm that 
caused this period of 
high water consisted of a 
series of heavy showers. 
These showers are illus­
trated in Fig. 307. The 
intermittent rainfall in­
troduced some variations 
in the curves, as com­
pared with curves made 
from a storm w i t h 
steady rainfall. The 
abrupt jumps in the 
curves all come from 
heavy local showers. 
Separate curves a r e 
shown for the Miami at 
Piqua, the Mad at 
Springfield and the Still­
water at West Milton, 
points where the condi­
tions have the most ef­
fect on the river stage at 
Dayton. The time it 
takes for the crest stage 
at these stations to reach 
Dayton can be observed 
by noting how the crest 
of river stage at Dayton 
lags behind the crest of 
the stations to the north. 
In general, high stages 
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FIG. 316-DIAGRAM SHOWING COMPARISON OF RIVER STAGES, FLOOD OF APRIL, 1920 

from several upper stations must arrive at Dayton simultaneously to produce a high stage there. 
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FOR SALE 
COMMISSARY SUPPLIES 

CAFETERIA EQUIPMENT 

BAKESHOP OUTFiT 

The finishing of the Germantown dam, and the drawing toward an end of the en­
tire flood prevention project, enables the Conservancy District to place on sale the fol­
lowing items, some new, some used, and all in good condition. 

Terms Cash F. 0. B. Point of Storage. 

List No. 1. 

Articles For Sale by the Miami Conservancy District 
Dayton, Ohio, April 16, 1921. 

All Articles Sold in Standard Packages Only as for Wholesale Shipment. 

COMMISSARY SUPPLIES, UTENSILS AND FOODS 

Article Quantity Prices Location Condition 

6 doz. $ .35 doz. 
79}S .. 1.75 .. 

9 1.15 .. 
27% do z. 2.50 .. 

Dayton vVar eho use .. ., Allsp ice-Durkee (¥~ oz.) ..... ~ .............. ..... .......... .............. . 
Asparagus-No. L .... . ............. .......................... .. . 
Chimneys-No. 1 Lamp.. ... .. ................ ..... .. 
Clams-Savoy No. 2.· ........................ .. .. 

N ew 
" 

,, 
40 .. .45 
18 " .75 
15 lbs. .30 lb. 
20 .. .35 " 
58 " .15 

Cloves-Ground (1 oz. ) ..................... ................... .............. .. 
" " (2 oz. ) ~ ···--····· .... ············· ·· ····· --·· .. ····-··· ·-· 

( 5 lb. c.) ......................................... ~ ... .. 
Whole (5 lb. c.) ....... ..................... .................... .. 

Corn-Pop .... ~ ............ ...... ~ ........... ................. .. ........... .. - .. .... . 

.. .. 

Cull enders-Retinned Hotel ... ............. .... .. .. ... ........... ....... . 11 1.50 each 
Dishes-Small Nickeled Soap ................................. ........ .. 24 .10 .. 
Dishes- Butter ............. ............... __ ........... .. .......... .... ... .... . . 1680 .06 
Forks-18" Daisy MeaL ...... ............ ........... ... .............. .. 1}S doz. 2.00 doz. 

2 LiO .. 
Gelatine-Plymouth, 2 oz ........... .. .......... ............ . 

Gin~~r -Gro~ n d ~; ~;· )~ : )·:::: : ::::: :::::::::::::::~: ::::::::::::::~::::.: ::: :15 .40 " 
120 lbs. .20 lb . 

Jugs-3 gal . .............. ........ .. ... ... ............. ..... .. ... ........ ....... ... ... .. 
Leaves-Bay, 1 lb. pkgs .......... ... ...... - ................................ . 

4 .60 each 
10 lbs. .15 lb. 

Mace-1 oz. cans .............. ............................................ ........ .. 52 doz. .70 doz. 
Ground-10 lb. pails .................. ..... .... ............. ..... . 20 lbs. .40 lb. 

Meat-Imperial Club Potted, 0 tins ....... ........... .... ......... . 6 doz. .90 doz. 
Nails-Cobbler's Shoe, size 4-0 ........ ........ ............... .. .. M ... . 4 boxes .60 box 
Nettin g-Mosquito (24 yds. to bolt) ............ .. ....... .. ....... . 1 bolt 1.00 bolt 
Olives-Heinz Calif., Ripe-Med. Em press ................... .. 6 doz. 2.25 doz. " 
Olives-Heinz Calif., ripe, small tins ...... .... .................. .. 4 " 1.00 " 

~~~~=~~~:~~: ~;,··:::::~: · :::::::::::::::::::::.:::::::~:: ::·:::::::::~:::: :::= 21 .25 each 
4 . 26 .. 

Paper-Wheat Straw Cigarette ....................................... .. 1900 books 4.60 C. B. 
Paprika-1 oz. cans .................................. .. .......... . .. 38 doz. .45 doz. 
Pepper-Red, 10 oz. cans, shaker tops ........... . 9 " .40 .. 
Pepper-Red, bulk ...... ..... .... ......... ............ ...... .. .... ..... ....... .... _ 4 lbs. .20 lb. 
Pepper-White, 1 oz. cans .................. ................... ... .. ......... . 30 doz. .40 doz . 
Peppermint-Essence of (1 oz.) ........ .............. - ....... ....... .. 4 " 1.25 " 
Pins- Rolling .. .. ......................... ... ................ .... ..... ............... _ 10 .25 each 
Polish-White Shinola Shoe .... ...... ---.................. - ........ . 9 do z. .85 doz. 
Polish-Barkeeper's Friend-Brass ........ .. .......... ...... .. . 18 .. 10.00 gross 
Powder-Savoy Currey, 1 lb. tins ....... .................. ...... .. 50 " 5.15 doz. 
Sage-Ground, 2 oz. tins .................... ........................ .. .. .... .. 52 

,, 
.40 " 

" " 1 lb. tins .................... ............................. ... .. 5 lb s. .40 lb. 
Sago-Bulk ...................... ............. - ....... .......... .. - .... - .. . - ... .. 110 " .06 " 
Savory-1 oz. cans ................................ .......... .. ........ .. .... .. .. . :')9, rln7. . :)0 doz . --------------------------------------------------------
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COMMISSARY SUPPLIES, UTENSILS AND FOODS- (Continued) 

Article Quantity Price 

Scoops-Tin. 2 lb., :\ lb .. .f lb ... _ ...................... .. .......... .... .. 
Screws-Cork .............................. -.-· .. ·--·--·-··-······---- ·------

42 .25 each 
2 doz. .50 doz. 

Sets-Shinola S hoe l'oli. hing ...... .. .. .. .... ......... .. ...... . ---···· 
Shoes-Style 2 -···-·----·· .... .. ..... .. .. ........................ ......... .. 

5 2.00 
21 prs. 2.00 pair 

" -Style 19 ................................................................. .. 4 2.75 
Soap-Goblin (50 to ·) .. ............. M ....................... - . .. ...... .. 8 cs. 1.50 case 

.. -Vulcan (100 to c) ........ .. .............. .... ........ .............. . 6 cs. 4.50 
Spoons-Mustard ._ ...................................... ..................... .. 30 doz. .25 doz. 
Strainers-N o. 080 Hotel Chinese .. .. .... .... ____ ...... ..... . l.1 1.70 each 
Straws-For Soft Drinks ___ ...... ............ __ .. ...... .. 5 M. .40 M. 
Ta~!ar-Cr~~m S,f (1;/, oz. cans) ................. ................... . 

(1 oz. cans) .................................. .... . 
6 doz. .ilO doz. 
2 .50 

" (2 oz . cans) .. .. .... ..... - ...................... .. ;)0 1.00 
Thread-Giant vVhite Carpet . ..... _ .................................. .. 12 ..3~ ~ 

Th-r.me-~ ~~-- ~~~ss ::::::::::.:::::::::::~~:::::::~:::::::::~:::~:=:::::::~ 52 .20 
4 .75 

Turners-Cake. Plain .. ... - .............. .. .. ...... .. .. ....................... . 32 .15 each 
11apleine-Crescent. 1 qt.. ..................... ....................... .. n qts. :'lO 96 doz. 

CAFETERIA OUTFIT 

Hughes Electric Frying Griddle-18"x54"' ................... .. 1 
Urns-10 gal. coffee urn, 20 gal. hot water. __ 
Urns-10 gal. coffee urn. 20 gal. h ot water .......... . 

1 set 
1 

Steam Table and Sen-ice Counters- 18 ft. x 24 in.-
B uil t in sections, 9 ft. .. .. ..... ....... .... ........ .. ........ . .. ........ .. 

Dish and Glass Vlashers and Dish Tables-\Vasher 
Model "AA" Crescent Electric Dish and Glass 
vVasher-~ot?r 220 " - Tables square, 39' 5" 
around, 30 Wide ... .. .. _________ ................. ..... . 

Enterprise Vegetable Slicer .. ___________ ........... ... ... ....... . 
Meat Block-il"x40"x17" -Sectional i\Iaple .... .. 
Dish \i'lagon with 2 trays .................. .................. ________ .. ___ __ 
Vegetable Steamer-2 bu. capacity ..... ----------- .. ................. . 
Aluminum Trays-H"x18"-T. A. C. U. \Vearever. .. .. . 
Model C Tyson Brine Ice Cream Freezer.. .. _______ _____ _ .... _ 
Creasey Ice Breaker-52 Y .......... ..... ..... ..... ..................... .. 
Sterling Meat Slicer-Hand or Power ......... .... .... ---·--· 
Refrigerator-Schmidt Kitchen-12'x3'x3' .......... . ..... . . 
Buffalo Meat Chopper-18"x20" Bowl-2 H. P., 

3 

:-~ 

4i() 
1 
1 
1 
1 

3 Ph., 60 Cycle, 440 v. motor __ ...... ............................... 1 
*Butter Dishes-Individual .... .......... .. .......................... ..... 1680 
Vegetable Side Dishes....... .. ....... ........ ... ............................. 1256 

" 

Dinn er Plates-9" .... ........... .. ................. .. ............................ 40 doz. 
B ull Dog Mop B uckets-vVood... .......... ......................... J'2 

*Colander- Rel in11cd H o le! ................. .... ----·--·---.. ... .. 11 
*Forks-Daisy Meat. 18"-- --- .... .... .... ................ ... .............. J ~~ doz. 
*Pans-Frying, 9" .......... .................. .. .... ....... ................... .. . 21 
*Pans-Frying, J2".................. . .... ........................................ 4 
*Pin - Ro l ling .............................................. - ..... -................ 10 
• coop ·-Tin, 2 l b., 3 lb .. 4 lb ............... .. ............................ 42 
*Mustard. poo ns ........ ..... .. ........ ....................... - .... ..... ....... :-JO doz. 
• lrainers-No. 080 Ho tel hinc e _____ ,........ ...... ..... .. 11 
Turners-Cake, Plain ··u· ·· ··~ ·-..... . ..... ... ....... .. ..... ..... ........... .. .. :~2 

*A lso listed under Commissary Supplies, Utensils and Foo ds. 

:noo.oo 
70.00 

100.00 

100.00 sec. 

225.00 each 
9.00 

15.00 
35.00 each 
25.00 

1.75 each 
225.0C 

40.00 
70.00 

200.00 

175.00 
.06 each 

1.20 doz. 
.J 5 each 

3.50 
1.50 
2.00 doz. 

.25 each 

.2 <i 

.25 

.25 

. 25 doz . 
1.70 each 

.15 

MISCELLANEOUS ITEMS 

Blankets-Wool .... .............. .... .......... .......... ... - ........... - ... - 280 $ 4.00 each 
Blankets-vVool ....... - ............. .. ..... ........ ............................ 201 2.50 

,, 
Sink Lavatory ....... ...... ... .................... ..... ... ............... ... ... .. .. .. 5 5.00 
Toilets ..... .... ... .. u . . ...... .... ... . . .... . . . ...... . . . .. .. .... . ... .. .. _ • •• • • • • _.. ........ . . . . 5 5.00 
Drinking F ountains ...... .... .. ... ...... _................... .. ................ 2 2.00 
\Vood Frame Cots ... .... - ...... .... ................ ................... ........... 17 1.00 
Steel Bunks-Single .... ...... ............................ ........ .. ........ ... 7 3.00 
Steel Bunks-Double ............. .. ..... ... .................... ........ ...... 39 4.50 
Hospital Outfit ............ .... .. .......... . -........ ... ........................ .. 1 25.00 
Oak Office Desks and Tables ............................................. . 10.00 up 
New Crocker Type Office or vVaiting Room Chairs.... 94 3.60 each 

V'·/ e also have for sale various sizes of the 
following: 

Electric Motors-alternating current-5 to 50 H. P ........... .................. . As Agreed 
York Refrigeration and Ice Making Machine ...................... .......... - ...... .. .. " 
Studebaker Roadster ____ _ ____ .... .. _ .. _____ ..... ..................... ... .... 1 .. 
S team Radiators of various sizes ....................... .. ............... ------·-------------· " 
vVindow Sashes ____ .... .. .. ------------ .......... ...... ........ ........ .. ............ ........... ............ ... . 

g~~~s a~.~-- ~~-i~ -d~""--~-r-~lll.e~:: ::: :::: : ::::::::: :::::~: : :: ·: :: :::: ::::::::::: · ::·:: : ::::: ::: ::~:::::::·:· " 
" 

O ffic e Printing Press. Type and Type Cabin et .. .. .. ............ .. .. .... .... .. 

Location 

Dayton \V a rehouse 

" 

.. 

Dayton vVarehouse I 

Englewood 
Dayton \V a rehouse 
Englewood an d 
Dayton \Varehouse 

t -· ol . -

Da::ton \Va rehouse 
•' 

Tayis,rsYille 

Germantown 

Taylorwillc 
Davton V/arehonse ." 

Da~:ton War~lwuse 

" 
Germantown 
Dayton \Varehouse 

" " 
Dayton \Varehou se 

" " 

" 

159 

Condition 

New 
" 

,, 

Used 

New 

Vse d 

Used 
New 
Use d 
New 
Used 
Nevv 
Used 

?\ew 

New 
Used 

New 
Used 

New & Used 

Used 

New & Used 
New & Used 
New & Used 
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ONE COMPLETE BAKE SHOP EQUIPMENT 

Article 

Dough :Mixing :Machine, 2 bbl. capacity, with HO Y., 

60 cycle, 3 phase motor A. C. connected ... .......... ... ... . 
Buckeye Bread Racks-9 shelves 50"'x2", height 5' 8" 
Steel Dough Troughs-6 ft. long- 3/16 boiler plate-

flange top ·····················-········· ·············· ··· ············· ...... ... . 
GalYan ized Iron Proofing Ovens-250 2-lh. loa\'es 

capacity. Made in 6 ft. lengths-6 shelves to each .. , 
Pastry Stove-Made of wrought steel.. ..... ... ....... .......... . 
No. 2 Bread Pans-5 strapped together-li"x40"-

160"x3 Yz"-B .. !4" deep .... ............................................. . 
Sink-42"x24"-HI" deep .... ..... .. .......... .. .... ... .. .... .............. .. 
Baker's Bowls-25 qt.-tinned steel.. ........ ......... ...... . 
Hotel Egg Beating Eowls-17 qt. _____ ......... ............... . 
Bowl Truck and Casters ......... .............................. ........... .. 
Oven Peel s with Handles .......... ........ .... ... ........... ........... ... . 
Peel Blade ........ ....... .................................. .. .... .......... .... ........ .. 
Biscuit or Cake Sheets-18"x25"- Vlelded comers, 

made of No. 12B Iron ............................................ .. .... . 
Bread Pans-Heavy tinned- SY,"x40" top- 7Ys"x 

3Ys" bottom-2%" deep ............. ................................. . 
Baker's Coal Truck-18"x20"x2-!'' .......... ..... ................ ..... .. 
Chantillon Dough Scale............ ...... ... .. .. .......................... . 
Bonanza Apple Peeler and Corer .. .... .. ............................ .. 
Muffin Pans ......................................... ......................... ......... . 
Cake Rack-with adjustable arms __________________ ................ .. 
Oven Table ............................................................................ .. 
Baker's Vl ork Table-12'x4'x35'' ......................... .... . 

Quantity 

1 
2 

2 

3 
1 

220 
1 
2 
2 
1 
2 
1 

39 

44G 
1 
1 
1 

12 
1 
1 
1 

Total............................... .. ...... ......... .. ............... . 

Price 

$900.00 

Terms Cash F. 0. B. Point of Storage. 
Call or Address 

Locat:on 

Taylors\·ille .. 

.. .. 

.. .. 

Hosea F. Moyer, Sales Agent, 

Cond:tion 

Used 

Telephone Main 2903. 
Miami Conservancy District, 

Dayton, Ohio. 

FIG. 317-MESSHALL DINING ROOM, TAYLORSVILLE DAM, MAY 14,1920 
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FIG. 318.-HYDRAULIC GIANTS EXCAVATING MATERIAL IN THE BORROW PIT 
AT TAYLORSVILLE, APRIL 18, 1921 

II ~ 



FIG. 319.-CLOSING THE OLD RIVER CHANNEL AT TAYLORSVILLE DAM, MAY 5, 1921. 
This view was taken from the east side of the outlet structure and looking west along the north face of the dam. 

The steam shovel in the background is loading rock into four-yard cars. The rock is being used to push the rock 
blanke~: at the toe of the dam, across the old nver cnanne1. A train is shown on the swinging trestle. 

FIG. 320.-SLUICING MATERIAL INTO OLD RIVER CHANNEL AT TAYLORSVILLE DAM, JUNE 1, 1921 
This view was taken from the west bank of the old river looking towards the outlet structure. An early stage of 

the hydraulic fill across the old river bed is shown. The trestle in the background has now been torn down. The fill in 
the background, on which the men are working, is the rock blanket on the upstream toe of the dam, placed by train 
from the swinging bridge shown in Fig. 319. The machine in the foreground is an Austin back filler, with caterpillar 
traction, and driven by gasoline. It is used to build up th ~ toes of the dam. 
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Death of Judge Cosgrave 
Judge Otway Cosgrave, formerly of the Common 

Pleas Court of Hamilton County, Ohio, died on 
Monday, July 25, 1921, after an illness extending 
over several weeks. Until his retirement a few 
months ago, Judge Cosgrave was a member of the 
Conservancy Court, representing Hamilton County, 
one of the nine counties comprising the :Miami Con­
servancy District. He participated in all the hear­
ings from the inception, including those incident to 
the organization of the District, the adoption of the 
Official Plan, and the confirmation of the appraisal 
roll. His sympathetic and intelligent grasp of the 
many intricate problems growing out of this enter­
prise, also his quick perception and understanding 
of the plight of an unprotected valley "von the warm 
regard and gratitude of all. Judge Cosgrave inter­
ested himself in the progress of construction from 
the very first and alway:s keenly enjoyed the annual 
trips of inspection. Although no longer on the 
bench, y et he was expected to accompany the Court 
on this year's inspection which had been postponed 
until September on account of the intense heat. It is 
much to be regretted that Judge Cosgrave did not 
survive to see the completion of the great project 
to which he had devoted so much thought and atten­
tion. both as a citizen and as a member of the Court. 

Visiting the Conservancy Work 
Visitors from all over the world come to the 

Miami a ll ey to look over the construction work. 
The organization the methods of doing work and 
the very size of the job, ar unique, and will not 
be equal led in this coun try aga in for a long time. 

W hile outsid 'rS go to a go d deal of troul le and 

expense to see the work, many citizens of the valley 
haYe never seen any of it .. Many of them are plan­
ning to take an inspection trip over the work, but 
put it off from time to time. In a short while it will 
be too late. Englewood, Taylorsville, and Huffman 
dams are all very interesting right now. The Con­
servancy men welcome visitors on the work, and 
hope that more of the people of the valley will take 
occasion to inspect the work for which they are 
paying. 

Future Issues of the Bulletin 
This issue of the Bulletin has been edited by one 

of the members of the Engineering staff. :Mr. G. L. 
Teeple, editor of the Bulletin since the start of its 
publication in 1918, has left the District for other 
fi elds of endeavor. 

Under his guidance the Bulletin has been a true 
chronicle of the construction work. and has done 
much to foster the Conservancy spirit. The employes 
of the Di strict wish him well in his new work. 

A nevv editor will not be selected. The work of 
the District is rapidly dra,ving to a close, and there 
is no longer the need of a monthly Bulletin. This 
issue is a combination of the June and July numbers. 
In the future, Bulletins will be issued at irregular 
intervals, and each issue will mark the completion ot 
som e important feature of the work. The publica­
tion will be composed of articles and pictures similar 
to those that have made up the past numbers. 

Persons who have subscribed in advance can leave 
their subscriptions stand. In the event that a bal­
ance is left to the credit of the subscriber when the 
Bulletin finally suspends publication, a refund will 
be made of the unused amount. Future numbers will 
be sold at the same rates as now prevail. 
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The Carrying Out of the Taylorsville Construction Program 
Time lost through failure to move the Baltimore & Ohio Railroad on schedule has been made up, 

and dam will be finished in 1921. 

In laying out a building program for a dam­
that is, in determining in what order the several 
operations necessary shall be carried out-the vital 
factor is perhaps what is known as "stream control." 
.-\t Taylorsville dam, where the stream to be con­
trolled is the :.Jiami river, this question is of unu­
sual importance on account of the heavy flood Bow, 
amounting very commonly to 20,000 cubic feet of 
water a second, (in 1913 to 125,000 cubic feet a sec­
ond), which must be carried safely past the un­
finished structure. Especially in damming a river 
which rises as rapidly as the Miami, the necessity 
of unusual care to see that sudden floods do not 
sweep away or inundate the exposed work during 
construction is evident. The essential principle of 
the stream control is to provide the amplest pas­
sage for the river at all times while the work is in 
progress. 

In protecting the \York at Taylorsville one feature 
of the Yalley landscape exercises an unusual in­
fluence. That is the old Miami and Erie canal em­
bankment, still standing intact, forming a dam 
across the valley bottom 400 to 500 feet above Tay­
lorsville dam site, sufficiently high to rise even above 
the flood of 1913, the entire flow being forced, even 
at that time, between the two stone abutments of 
the bridge which formerly carried the canal across 
the river. This action concentrates the destructive 
effects of floods in and near the river channel, which 
is here near the east slope of the valley. 

The dam at Taylorsville, like most others, con­
sists of two essential parts-the earth embankment 
forming the dam proper, and the channels which 
permit the river to pass by into the valley below. 
The program of stream control must have regard to 
both these parts. 

Jn lui lding th - eml>ani<ment, the ·hi f dang r is 
that th fl d water wil l ri e and vertop th ­
unfinished tru ·turc, washing part of it away. At 
Tay lor vil le the portion we t of the river was pro­
tc l d again l the dire t w p of even gr at Hood 
by the canal embankment referred to, and could 
n 'V r al any im · b' in 'r i u danger. ork n 
it could b · d n at any tim with nl) thi pre­
caution-that machi ne!)' (a electric motor ), 
which wat r ,,. uld injure, must be capable of be­
ing lifted at v n cl le\ el; and thi c uld be asily 
arranged. 

The building of the embankment across the river 
bed, however, faced a very serious danger in case 
of high water during the construction, since this' 
section would be exposed to the full direct sweep 
of the flood waters coming through the opening 
between the canal bridge abutments. The solution 
wa to 1 t1 n thi cti n unti l after th pring 
flood ca on-the real dang r peri d -and then 
push it up so rap idly during th · fq ll owing summer 
that it w uld I e above flood danger lin bef re an­
other ea on of crious menace h uld come ;-re­
membering that there is no record of a serious flood 
in the Miami valley during the summer period. 

As for the building of the new concrete channels 
which should carry the river past the completed 

clam-the other chief portion of the construction­
it was the heayiest feature of the entire Taylors­
ville work. The channels must be very large, being 
designed to carry a maximum flood Bow of 55,000 
cubic feet per second. The concrete structure must 
han a \Yidth of 241 feet, a length of 628 feet and a 
height of 111 feet. More than half the concrete had 
to be placed below ordinary river level. The ex­
treme depth \\·as about 40 feet below that level. 
The location being on the eastern hillside, an enor­
mous "hole i~1 the ground" had to be dug to receive 
it, carried far do\nl into the solid rock; and being 
next the river a great earth cofferdam or dike had 
to be thrown up between the two to keep the work 
from being flooded in seasons of high water. The 
material to be excavated totaled 750,000 wagon 
loads, of which 250,000 wagon loads were rock. To 
do the \York economically would require at least 
two years, during which time the danger of flooding 
cquipmei1t working at such depths below ordinary 
water level is evident. 

The solution of this problem, as regards the ex­
cavating, was to do this part of the work by a drag­
line excavator, which could stand \\·ell above the 
flood level. (it stood 25 feet in fact above "mean 
low \Vater"), while it reached down and brought 
up the materials from the depths below. The loco­
motives and cars which carried away the excavated 
material stood also at the same sife elevation as 
the dragline. 

LEGEND 
JAN. HB. MAR. APR. MAY JUNE JUlY AUG. SEPT. OCT. NOV. OEC. 
l§llilllillliiiiW&I0nniiiiJ~!IIIIIII~IIIIIl~~WJ 

ACC.MJ.4150 

FIG. 319.-PROGRESS DIAGRAM. 
The chart shows the monthly progress on the earth work 

of the Taylorsville Dam, in terms of per cent of the total 
amount of earth to be placed. 
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FIG. 320.-DEPOSITING MATER.cAL ON THE DOWNSTREAM SIDE OF TAYLORSVILLE DAM, APR. 1,1921 

The pipe line is being "backed up." A layer has been placed on the dam, starting at the east end near the water 
tank in the background and coming westward, by adding pipe as the area in front cf the discharge is filled in by ma­
terial. Then the water in the pool has been raised, and another layer is being deposited by allowing the material to pile 
up in front of the discharge until the required depth is reached, and then pulling off a length of pipe and repeating the 
operation. The boards at the left are called "shear boards," are movable, and are used to deflect the current cf water 
flowing towards the pool, so that sand will not be <;rowded out into the section reserved for impervious core material. 

_ \s regards the placing of the concrete in the 
channel structures, the solution was also to place 
the entire concreting equipment above even ex­
treme flood level, and lower the material into place 
in concrete buckets s\nmg into position for dump­
ing hy derricks on the higher level. Only a few 
small pieces of equipment, like pumps, rock drills, 
etc., were permitted below water level, pieces of a 
size \Yhich enabled them to be lifted readily to safe­
ty by the derricks in case of emergency. 

The river. during all this work, \Yould be carried 
in its regular channel, with a wide shelf left on the 
Yalley bottom on its \Yest bank, between that and the 
Yalle3· section of the dam, for flood expansion. This 
would mean, of course, that the building of the river 
section of the dam embankment must be postponed 
until the ne\Y concrete channels were ready to take 
tlw ri\·er flow; otherwise an expensive third chan-

This chart supplements 
Fig. 319. It represents a 
profile taken along the 
center line of the dam, 
and shows the elevations 
reached by the fill during 
certain periods. The dif­
ferent elevations do not 
give a true picture of the 
quantities placed, but Fig. 
319 does show the true re­
lationship of volume and 
time. 

nel- a "diversion channel"-would have to be dug 
to carry the river during the concreting. 

One other important feature remains to be not­
ed-the removal of the Baltimore and Ohio Rail­
road out of the way of the dam building. A channel 
for this "river of traffic" had to kept open at all 
times. The tracks ran along the lower portion of 
the \Yest valley slope, while the Miami runs along 
the foot of the east slope, with the "valley section" 
of the dam between the two. The new tracks, 
pushed up the west slope to a higher safe level, 
must be built before the old tracks ·were abandoned. 
At the same time, the valley section of the dam 
could ·be built up to the level of the old tracks. 
Then, as soon as traffic took to the new tracks, 
the old ones must be removed and the valley section 
of the dam pushed on up. 

"Orders for work" or the important features of 
the program would then stand as follows: 

!Ji<.rat;r:-.,.< c/.mqCer;ferLine or Dam-' tfi Feet 

LONGITUDINAl_ SECTION 
- - - --- - - ------'A"'C""C.N? 4/4 8 

FIG. 321.-PROGRESS DIAGRAM. 
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During 1918 and 1919; clear the ground, get the 
equipment tog·ether, build the new B. & 0. line and 
carry the valley section of the dain embankment 
up to the level of the old B. & 0. tracks. If possible, 
also transfer traffic to the new tracks, remove the 
old ones, and carry the valley section on up as high 
as the season would permit. At the earliest pos­
sible date start excavation for the new concrete 
river channels. which would furnish the materials 
for the valleY section. Start the concrete work as 
soon as the excayation permitted. 

During 1920; finish excavation for the concrete 
and rush the concrete placing to completion dur­
ing the '';armer season. At the same time carry the 
valley section of the dam embankment up to within 
20 feet of the proposed summit, "-hich "·ottld be well 
above any possible flood. The rinr, during all 
three years, would be left in its regular channeL 

In 1921 ; rush the river section of the dam em­
bankment as fast as possible, beginning as soon as 
the Spring flood season should be past, to a point 
above flood damage; then carry the entire embank­
ment up to completion. As soon as the river sec­
tion should be well up, start on the concrete "spill­
way weir," and the bridge spanning it, and bring 
the entire work to completion as rapidly as pos­
sible. It was expected tl}at some of this work 
,,·auld carry on into the season of 1922, but in any 
case the dam would be in safe condition against 
floods lw the end of 1921. Also, it would be fur­
nishing -practically its full flood protection to the 
valley below at the same time. 

38 

\ 
~ 

66 

64 

J t is a pleasure to be able to record that this pro­
gram, although somewhat delayed in places-prin­
cipally in connection with the shifting of the Balti­
more and Ohio traffic to the new line-has on the 
whole been carried out in accordance with the plans 
and is no"· some"·hat ahead of schedule. The vital 
parts of the work promise to be entirely finished by 
the end of the present season, unless something un­
expected occurs. 

The Work at Taylorsville Dam for 1921 
.\s indicated in the preceding article, the job for 

1921 includes t"·o main parts-the finishing of the 
clam embankment and the topping out of the new 
concrete river channel with its "spillway weir" and 
bridge. 

Of the embankment, the total quantity remain­
ing to be clone at the beginning of the year was 
about 850,000 cubic yards, (wagon loads). Of this 
amount, (except a yery small quota of 10,000 cubic 
yards east of the river channel walls-about 457,000 
~ubic yards 'vas to go into the yet untouched river 
section of the embankment, and the remainder into 
the yalley section. The latter had already receiv­
ed about 400,000 cubic yards of material, which 
had carried it "·ithin abottt 35 feet of the proposed 
dam summit. 

Since the river section, on account of its peculiar 
exposure to flood damage in its earlier stages, could 
not be started until the danger of Spring floods 
should be past, the early period of the 1921 work 
was devoted to carrying up the valley sec-tion still 
higher, reaching by the end of May a level of only 
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This drawing shows the 
dam as it existed on June 
1, 1921, and as it will look 
when completed. The rail­
road is shown in its new 
location at the west end of 
the dam. A concrete bridge 
has alread~ been built con­
necting the small piece of 
dam west of the tracks to 
the main fill. This bridge 
will carry the National 
Road, which will cross the 
valley on the top of the 
dam, over the railroad 
track, thus eliminating a 
dangerous grade crossing. 
The west section of the 
dam extends from the 
overhead bridge just men­
tion to the west bank of 
the river. By June 1st, it 
had been built across the 
old location of the B. & 0. 
and had been raised to 
spillway elevation~ Before 
June 1st the river had been 
turned through the outlet 
structure and by that date 
the rock blanket on the 
upstream toe had been 
pushed across the old river 
channel. On the upstream 
face of the rock blanket 
left in p!.ace on the west 
section of the dam. a ma­
chine is shown cutting the 
bank cutside of the berm 
to a four-to-one slope. 
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FIG. 322.-GENERAL PLAN OF TAYLORSVILLE DAM. 
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These two sections show 
how the rock blanket will 
be located along the up­
stream and downstream 
toes of the dam proper. 
The so-called blankets are 
really massive buttresses 
reinforcing the base of the 
dam. The m a t e r i a 1 in 
the "blankets" came from 
the excavation for the out­
let structure and had to be 
d i s p o s e d of in some 
manner, s o i t w a s p u t 
where it would add to the 
strength of the dam. The 
material is not suitable for 
use in the dam proper. 

FIG. 323.-CROSS SECTIONS OF THE TAYLORSVILLE DAM. 

20 feet from the summit. \Vork on this section 
was then stopped, to permit a concentration of the 
entire embankment building equipment on the river 
section, to rush it to a safe level before it could 
be overtaken by high ~water. To expedite this, a 
new "borrow pit" was opened on the east hillside, 
thus providing· a second source of earth material, 
with a complete outfit of equipment to carry it to the 
dam. By these means it is expected that the river 
section, already well under way, will be up to the 
same level as the valley section-and far above 
flood danger-by September 1. The two sections 
will then be thrown into one and carried up to com­
pletion together. 

The danger of overflow of the river section was 
greatest naturally in its earliest stages, when the 
embankment was still at very low elevation. To 
diminish this danger a narrow dike 1-vas thrown 
rapidly across the river just at the upstream toe of 
the embankment, high enough to be above any 
probable rise of the water. This dike, which will 
become a part of the upstream toe of the finished 
embankment, was rapidly built by dumping rock 
from trains running on an overhead bridge as de­
scribed later. 

This preliminary operation was practically free 
from flood danger, and was done first as a protec­
tion for the next and really vulnerable stage-that 
of cleaning out the old river bed, and depositing the 

lo\Yest layers of the dam core. To clean the river 
bed, a second dike was thrown across it by "pump­
ing gravel" as in the regular operation of hydraulic 
fill. the location this time being just at the down­
stream toe of the dam. There was thus formed 
between the two dikes an enclosed rectangular basin 
occupyin··r the clamsit and .filled with river water. 
This was pumped out, leaving the tream bed ex­
posed, with it nag , muck and other material 
which wou ld be undcsirabl t in lu le in the em­
bankment. These were then removed, the muck 
and similar earth material being washed down by 
a powerful water jet to a central cl pre . ion or 
"sump," and pumped out a a thin mud. This 
operation has been completed, and the upstream 
crossdike carried to such a height that fmther inter­
ference by floods is practically eliminated. 

The Borrow Pits Which Furnish Earth for the Dam 
The earth for the entire dam embankment comes 

from "borrow pits" in the hillside just east of the 
river, where a blanket of clay and "glacial till" 
from 10 to 60 feet thick overlays the bed rock. It 
was this same material, overlying the rock excavated 
in digging for the foundations of the new concrete 
river channel, which ~was used in the earliest work in 
building the valley section of the embankment. The 
present borrow pits are simply extensions of this 
original excavation. 

SCALE OF FEET 
J zoo 

, , ,70 be excavated 

400 
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This sketch shows the 
layout of the plant and 
borrow pits, at the start of 
the work on the river sec­
tion of the dam. The bor­
row pit south of the outlet 
structures is the new one 
opened up especially to 
supply enough extra ma­
terial to push the river 
section along at maximum 
speed. Both the pipe lines 
are carried across the out­
let structure on tempor­
ary suspension bridges, 
cne above, the other below 
the weir. The pipe lines 
are so arranged t.hat ma­
terial can still l:;e pumped 
into the west section of 
the dam if necessary. 

FIG. 324.-LAYOUT OF PUMPING PLANT AT TAYLORSVILLE DAM. 
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The method of handling the earth is that of "hy­
draulic fill." The material is washed down from 
the pit face in the hillside by powerful water jets 
into a "sump" or ci t rn whence it is pumped 
by big centrifugal dr dg pum1 through pipes 
to the dam summit and th er dep sited. (See ul­
letin for February, 1920.) Sec also the pictures 
in this issue. Swiftly whir li no- paddles in the pumps 
suck the mixed earth and wat r from th 'sump" 
int a ca t ir n . lt ell , an d whirl it out again inc 
the "dredge pipe " at high ve locity , on th e sa me 
principl by which a :-ton i w hirl cl from a ling. 
The pump , driven by electric mol r l: n um e 
up to a maximum of 450 hor ' p wcr, the ombi­
nat ion I eing v ry s imp! and efficient. 

A ll the Taylor vi ll ma te rial is t ran p()rt d from 
the pit t Lhe dam through 1 ipe a just explained 
there I ing here no po:-sibility of directly " . Juicing" 
th a rth from lhe hill to mbankmen as wa cl one 
last season at the north end f the onscn'anc ' dam 
at Huffman. The direct s luicin g . if <Wai lab le wou ld 
be cheaper. On the other ha nd pumping the mud ' 
at Taylorsville is a little h •ap r tha n tra nspoti ing 
it by train and locomotive as 111 u t b d ne at E ngle­
wood and with most of 1h materia l at H uffman. 
The Conservancy dams at Taylorsville and Lock­
ington are both fortunate having exc~llent material 
f r th ml anhn 1ll · close at han d on the hillsides, 
p nnitting- xcavali n by "111 nitors," (water jets) 
\\'hich is a cheaper m th cl than excavation by drag­
li ne or st am sh v •I and eliminating a~so the ex­
pen e f railway tra ·k , ars and locomotives for 
getting the cxcavat d earth to the dams. This 
f rl unal proximi ty of hill ide material had of course 
. om thing to d \ ,ith the selection of these dam 
sit . in t he fi rst pia e. 

The 1 rin iple d iffi ulty at :raylorsville has been. 
due t a thick lay r f very tough "blue clay" 
10 to 50 feet thi ·k whi ·b underlies the surface ma-

le ria l all a lonrr the east bank o f the l\[iami in the 
ncighb rh od of th dams it . This ma terial i so 
hard to " jet do\\'n' that it is nee · . a ry to ".hake it 
up" fir t with dynamite. A well drill, ( e n in 
Fig. 31 ) tanding on the top o[ t he bank dri ll hole 
60 feet deep, reaching t lhe 1 vel o( the pit bottom, 
the hole· bein o- spaced 20 f et apart and 10 f et 
back from the bank edge. The. holes a re then 
"sprung" (en larg d) al t he botl m by a s mall charge 
of dynamite, following which a charge of 500 
p und f "30 per cent dynamite" (30 per nt of it 
nitro-glyc rin ) i 1 lac cl in the enlargement, and 
x plod d, a number of hole being "shot" al once. 

Thi ha a hatterin ,. 'effect on Lh entir ma s, 
and mal·e th w rk of j tting it down by the 
"monito rs ' much ea ier. 

\ a lready stated the peed of op ration in pu h­
i ng up the riv r ection [ the dam embankment 
i. being accelerated by openin O' a econd I orrow 
pit. \ i\ hen thi sect ion has reached a .afe heig h t, 
(about 30 feet fr 111 the dam ummit) on e of these 
pit will be abandoned, and the remainder of the 
emba nkm en t fini heel \Vith the t h r a lone. That 
pil will be r Lain d whi h i ·heap st a nd a. iest 
to operate-i. c. that which the previ u working 
has h \\' 11 t ·ontain the lea t f the tongh blue 
clay. 

1. he or igina l pit was op ned by push ing out the 
>x avati n f r the new con rele r iv · r cha nn el, in a 
di r tion north and ea t th · snmp and 1 ump 
bein now a l out 500 f t n rtb f the concrete in-
1 l. map F ig. 324. Exploration 1 y dril.ling has 
prov d t hal me 700 000 cubi c ya rd f earth wa­
t ·ri a l i within reqch I y xt nding t hi s pit. T hi 
w nl d probab ly be . ufficien,L by it. elf to fini ·h t he 
clam ' mhankm nl. The second pit, whi h i. a li ttle 
south f th e c n · rel ull l i kn0 \\'11 to c nlain 
a ls an ab nndan e of mal ria l, . o that \\'hichc\ r 
1 it i · u eel. the r will be no Ia kin thi s regard. 

Paying for the Flood Prevention Project 
Tax Levies Made Approximately Equal Each Year. Bond Indebtedness Will 

Be Wiped Out Gradually, Last Payment Being Made in 1949 

t l •rm. , th gen ral schem 
r btai1 .ing Lh ne ssary m n y for the canying 

m of the A d prev · nti n pr ject wa to b rr w it 
in , ud1 s ums and at uch times a it \\'a needecl , 
pie lging the b n fiLs l property a · security for the 
repayment f t h borrowed lllll .. The t tal amoun t 
thu I 0 1 rO\\'e I. has been , 33,890,909. 3. and it is 
expected that this amount will be sufftcienl lo · n­
ti rely mplcl the ,,. rk. Th t ta l b nefit to the 
1 r p rty of the vall y by pr tecting iL fr m fu t ur 
Aoods, has I en d ·t rmined, after arcfu l appra i a t 
by IIJ cn who \\' ere exp •rt. in th \'aluation of 1·eal 

. tate, as 1 · ing in round ntunbers ,177. 00,000.00. 
T hu the c st of carry incr u t th work, x lu . ive of 
int r t payment. n borrow d money is expe t­

el t b le than half the I enefit d rived by the 
afccruHr ling of pro1 erly alon , to say nothi ng f 

the far mor imJ rtant I nefit in av ing human life, 
and the fr in,. of the mind of t it p p i fro m ter­
r r in seas n f fl o d . 

The Miami Conservancy Dis trict, organized under 
a special "Conservancy Law" of the state of Ohio 
for the purpose of carrying out the project, is a 

p lit ica l division f lhc tate, ompri · ed within land 
h undaries, after the analo y r a ' unty or a town. 
Leo-al ly, like lh m, it is •t publ ic corpurati n, a rm ed 
\\ith a ll nee ary J O\\er t leY ' taxe., borrow 
mon y tak · land by cond mnaLion, and in g n ral 
l d \\'hal ver may h• neccs.ary t t lt c a· omplish­
mcnt of the ,,. rl · of .A. d pr v · ntion. The s u1 r ·me 
a nt h rity i vested in a c mt mal · up of the c m ­
mon pl a jud<re. f the severa l untie in t h e 
T istrict. Ex u ti\• ' dire ti n i in the hand of 
a hoard of three dire-ctor. appoin ted I y t hi cou rt 
and ,. p rling· t it . 

T h ·ecur'ity ior t h borrowed ulOn y wa ·, of 
course, in the form ( b nd . t hes b n I const itut­
ing a lien on the benefits to · t.he 1 rop rty o[ th · is­
trict and being paid off by taxes levied upon it. 
The c bonds ar · a rrang d o t hal a certain number 
matur and a re paid off each y ar beginnina in 1922 
and nding ill 19 9, the debt of the Distri t being 
t hus gradually w iped u t. 1 w b nd i sues were 
made one in 1917 the other in 1920. The .li. rst cov-
red the rig ina l e timated co to[ t he proj ct. The 

second s up pli ed he •. t imated nece sary addi t ional 
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FIG. 325.-DIAGRAM SHOWING THE OUTSTANDING INDEBTEDNESS BY YEARS 
This figure illustrates the successive borrowings of money through bond sales, and the proposed gradual repay­

ment through tax levies . Any one of the series of black vertical strips represents the total indebtedness of the Con­
servancy District on D ecember 1st of the year marked beneath. The little white blocks on top of the black strips 
represent in a s imilar way the interest paid during the year given beneath. 

money to complete it, the original estimate having 
proved insufficient, due to the advance in all costs 
brought about by the war. The first issue was for 
$24,340,690.53; the second for $9,550,219.30; the two 
totalling $33,890,909.83. This will be the total in­
debtedness assumed by the District, the entire actual 
cost of the work of flood prevention, covering all 
features and item s. 

To save interest charges, these bonds were not 
sold in a lump, but from time to time as money-was 
needed, in four installments, as follows: 
Dec. 1, 1917 ______ __ ____ ___________ ___ __ ____________ _______ $15,000,000.00 
Jan. 13, 1919 ... ·-··············-·--·-····· ·······-----·-· 5,0CO,OOO.OO 
Tan. 3, 1920..... . ...• -· .................... .. ........ 4,340,690.53 
)J ov. 3, 1920.. ........ ............ ............. . .. 9,550,219.3U 

Total ------ --- ----- ----- -- -- --- ---- ------- ---- -·· ·----$33,890,909.83 
None of these have been yet ret ired. The total 

then represents th e present debt of the District. 
The monies thus borrowed must be r epaid, as 

stated, by taxati on on the ben efit ed property (in­
cluding, of course, the cities, counties, etc). Inter­
est on the borrowed sums must also he paid in the 
same ·way. Th e intenti n is to mak th lax I vy a 
nearly unif rm a: p . ibl y ar by year a part of 
each levy being applied to paying the interest and 
the remainder t "iping ut th prin ipal, I it by bit, 
the process extending over a long period of time in 
order to reduce the levy to a reasonable sum each 
year. The reducti n f th 1 rincipa l are made, f 
cours by payin y ff th · ld bond , thes being 
arranged a ·ordina-l r a certain number calling for 
redemption each year. \ ith this steady reducti n 
of the prin ipal , th annual int re ·t t be met be-

comes likewise Jess and less; and since the total tax 
le,·y i: to be k l t th , am' ·a h year, that part of it 
applied t reduce the principal be ·omes orr ·poncl­
ingly gr at rand greater. Thu th debt i r'duc d 
fa s te r and faster, till it is finally wip ·d u1. in full. 

ll . h uld be add·d that the cntir taxi appli d 
as just explained, no portion whatever being di­
r · ly u:; ·d t 1 ay i(lr til· w rk on the 0 d pr ven­
ti n proje ·L The work is can·i ·d on entirely with 
the 111oncv I tained irom the b nd . ales. 

Tile fa :ts regarding th • ucc :;ivc h rr wino-~ of 
111011c~· through b nd sa le: , and the proposed grad­
tlal repaYment thr ugh tax lc,ri . ar ho\\'n in F io-. 
J25 . • \n_y n f the ' •r i f black verti a l tri] 
in this diagram represents the total indebtedness of 
the Conservancy District on December 1 of the year 
marked beneath; that is, the amount of the yet un­
redeemed bonds. The bigger the debt the longer 
the strip, the scale being given at the left, in millions 
of dollars. 

Thus in December, 1917, the District borrowed 
by bond sale to an amount of $15,000,000, repre­
sented by the left-hand black strip. In December, 
1918, it borrowed $5,000,000 more, making $20,000,-
000 in all · r presented by the s· ond str ip. De­
·ember 1919 it borr w d $4 340,690.53 mor , mak­
ing a t tal of $24,340,690.5. ; rcpr sented by the Lhird 
triJ . An d in 1920 it bOLTO\\ ed $9 550,219.30 more 

rais ing the total t 33 890 909.83 · repre en ted by 
the fou rth trip. Ther wi ll be no borrow-ing. in 
1921 ther ( re the fifth strip'' ill be the same height 
as the fourth. In 1922, on the other hand, the debt 
will diminish by redeeming $600,000 worth of bonds; 
therefore the sixth strip is a little shorter than 
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the fifth. And each year thereafter, as more and 
more bonds are redeemed, the debt diminishes and 
the strips grow shorter, till in 1949 the last bond is 
redeemed-the debt wiped out. 

The little white blocks on top of the black strips 
represent in a similar way the interest paid during 
the year given beneath. The first strip has no white 
cap, no interest being paid during 1917. The vvhite 
block on top of the second strip represents the in­
terest on the $15,000,000 during 1918; that on the 
third strip is the interest on the $20,000,000 during 
1918, and so on. After 1922, when the debt begins 
to decrease, the interest also begins to decrease, and 
the white blocks grow shorter, along with the black 
strips. 

But although the interest, after 1922, will steadily 
decrease as shown, the tax levy will not necessarily 
decrease, as already stated, since it is considerecl 
best for all concerned to make the total tax levy 
about the same each year. The effect of this in 
speeding the diminution of the debt is shown in Fig. 
325 in the small diagram above and to the right of the 
main figure. A series of black blocks is there shown, 
each with a white block above it. Each black block 
represents the bond principal paid off during 
the year noted below, and the white block 
on top of it represents the interest paid dur­
ing the same year. The total height of the 
two blocks, black and white, for any year, 
thus represents the total tax levy for that year, as 
applied to interest and principal. Note that this 
total height remains about the same for all the years 
shown, (except the last). The black blocks, how­
ever, grow higher as the years go on, and the white 
blocks shorter, showing the greater and greater pro­
portion of the levy applied to principal, and the less 
and less proportion applied to interest. Thus in 
1922 the black block is about one-fourth the total 
height, and the white block about three-fourths; 
while for 1942, the black block is about three­
fourths and the white block about one-fourth, of the 
total. The diminished height of the black block in 
1947 is due to the fact that in 1946 the entire first 
bond issue will have been paid off, leaving only the 
due fraction of the much smaller second issue to 
meet. 

In what has been said, the tax levy, for simplicity, 
has been treated as if it were immediately and en­
tirely applied to the debt, to pay principal and in­
terest. But since there are always some people who 
fail to bring in their taxes, the levy must be made 
large enough to cover this shortag·e, and make the 
actual cash from the levy sufficient. To make sure 
of this, the levy is made large enough so that ten 
per cent of it can be set aside as a so-called "con­
tingent account," leaving 90 per cent to be applied on 
the debt. As this contingent account grows larger, it 
will be used to pay off the bond principal, or to 
maintain the flood protection works in proper re­
pair; in either case reducing the later tax levies. At 
least ten per cent of the tax levy for the current 
year, however, must be always kept in reserve to 
insure payments on the bonds in accordance with 
the schedule. 

The taxes levied to pay for the project may be 
conveniently divided into two main classes, although 
in principle there is no actual difference, as all bene­
fits are special benefits. The first includes the taxes 

levied upon the various political divisions of the 
District-upon each city, county, etc., because of 
the general benefit received by the city, county, 
etc., as a whole. In Dayton, for instance, various 
bridges and public buildings will be protected from 
flood damage. The city as a whole receives the 
benefit, and as a whole should be taxed to pay for 
it. Such benefits to a political division as a whole 
may be conveniently called general benefits. 

But besides these general benefits, many houses 
and pieces of land on lower ground, in heretofore 
flooded areas, will receive a special private benefit. 
These special benefits will vary with the location. 
House-holders who were driven into the second 
story or onto the roof in 1913 will receive a greater 
benefit than the owner who suffered only from a 
flooded front yard and cellar. The taxes on these 
specially benefited properties constitute the second 
main class. This class carries a little more than one 
half the total load; the first class mentioned car­
ries the remainder. Thus the owner of specially 
benefited property pays twice, once for his general 
benefit, and once for his special-which is fair. 

The amounts of total benefits, both special and 
general, were determined in 1916, after a very thor­
ough-going examination of the property of the Dis­
trict by experts in real estate valuation; and the 
benefits as so determined were made the basis of a 
just distribution of Conservancy taxation between 
the two classes just discussed, and between the sev­
eral political divisions of the District on which the 
first class are assessed. The findings of these ex­
perts were approved by the Court, and the distribu­
tion of the benefits, as given by them, and so ap­
proved, is the basis on which the actual Conserv­
ancy taxes are calculated and levied. 

The tax levy for general benefits-that made 
through the political divisions-is collected by the 
several cities, counties, etc., and paid into the Con­
servancy treasury. It is assessed as a general Con­
servancy tax, so many mills to the dollar of property 
as carried on the regular tax list of each political di­
vision. Since the various cities, counties, etc., re­
ceive different degrees of benefits from the protec­
tion works, according to their varying degrees of 
liability to flood damage, this general mill levy will 
vary with each political division. In Dayton, in 
1918, this levy ·was 2.845 mills to the dollar, to be 
added to the general city tax. In 1919, it was 2.39 
mills; and in 1920, it was 2.993 mills. Its amount 
in 1921-the current levy-has not yet been deter­
mined. 

The taxes on the specially benefited property have 
to be handled, naturally, in a different way, since 
the special benefit to each particular property will 
vary with the depth of flooding, etc., to which the 
property would be subject but for the flood protec­
tion works. For such properties a special tax list 
is kept in the District offices, on which each piece of 
property, with its benefit, is entered. The tax levy 
on each of these properties is calculated each year, 
as a percentage of the total levy to be laid on the 
particular property to carry out the project. This 
total levy is laid in proportion to the benefit to that 
property, and the percentage of it levied for any 
year is the same all over the District. Each year's 
levy, as well as the total levy, is therefore propor­
tional to benefit. The county tax list thus made 
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out is sent each year to each county auditor, to be 
collected ·with the other county taxes. 

Up to the present year, the total levy on this class 
of property has been 36 per cent of its benefit; cor­
responding with the 36 per cent of total benefit lev­
ied on all the property of the District. It was this 
vvhich produced the credit necessary to borrow the 
$24,340,690.53 constituting the first bond issue, and 
covering the original estimate of the cost of the 
project. The per cent of the total levy actually as­
sessed for 1918 was 6.8 per cent; for 1919, 5.6 per 
cent, and for 1920, 7.7 per cent. 

To show just what this meant to the individual 
property holder, take the case of a house and lot 
on land, worth, with flood protection, $5,000. With­
out protection it would be liable to flood damage 
and its value would drop, say to $4,000. Its benefit 
from flood protection is therefore $1,000. The total 
levy upon it to finish the project, heretofore placed 
at 36 per cent of the total benefit, as just explained, 
would be 36 per cent of the $1,000 or $360. The 6.8 
per cent of this total levy, laid in 1918, would have 
been $24.48 ( 6.8 per cent of $360). In the same way 
the 1919 levy upon it would have been 5.6 per cent 
of $360, or $20.16; and the 1920 levy would have 
been 7.7 per cent of $360, or $27.72. 

The total levy, in dollars, including both the 
classes of benefited property discussed, was in 1918, 
$1,804,308.00; in 1919, $1,492,638.77, and in 1920, 
$2,058,231.78. 

vVith the increased cost of the project over the 
original estimate, due to advance in all costs on ac­
count of the war, an addition to the total levy on 
benefits was made necessary in November of last 
year, amounting to 14 per cent of total benefits. 
This makes the total levy at present SO per cent of 
the total benefits, and this levy must hereafter be 
made on each separate piece of benefited property. 
Applied to the property just considered, with a bene­
fit of $1,000, it will make the total levy on that prop­
erty $500. Thus the annual tax levy in future on 
that property \vould have to be reckoned on this 
$500 instead of $360 as before. 

On the political divisions of the District the same 
additional 14 per cent will be levied on their total 
benefit. 

This advance will first appear on the tax list for 
the present year, 1921. The amount asked for is 
$3,418,598.28. In this is included the balance needed 
for paying the bonds which mature December 1. 
1922, as well as interest for one year on the full 
amount of the first issue of bonds, and interest for 
two years on the second issue. The designations 
"first" and "second" are for convenience, as the is­
sues are in all respects on a parity. In the above 
figure is also included a sum for maintenance of 
works for the year 1922, when they will have 
reached substantial completion. 

Collecting the above facts for convenient mspe<:· 
tion, we get the table shown below. 

May and June Progress on the Work 
GERMANTOWN 

The only work now remaining to be done is the placing 
of a 2-inch Tarvia surface layer on the concrete floor of 
till' his!'"' ay bridge spannin~ the s;::>ii'w 1 i structun· 

It is expected to complete this surfacin;; at ;m early date. 
A. L. Pauls, Division Engineer. 

June 30, 1921. 

ENGLEWOOD 
During May the hydraulic fill operations were continued 

in the gap between cross dam No. 2 and the permanent 
S]l:llway, using sump No.3 until May 4th whca sump :Ju. 4 
wa:, put into use. During June the gap wa~ brnm~ht uy to 
the level of the remainder of the clam and sluicing oper<>.­
tions were started over the en tire length of the fill and 
will be continued in this manner until the clam is finished. 
Up to the end of June a total of 2,781,450 cubic yards have 
been placed. The record for a single shift was advanced 
to 615 cars, for a two-day shift run (day and night) tu 
1040 cars, and for a week's run to 5730 cars. 

Concreting at the permanent sp:Jlway was begun April 
19, and is making satisfactory progress. By the end of 
June the floor and side walls were well advanced towards 
completion and preparations were begun to place the weir. 

Rock too large to go through the pumps have been 
screened out of the material cc·ming from the borrow pit 
and have been placed on the upstream face of the dam. 

The contract has been let for the construction of road 
No. 7 near West Milton and the contractor is preparing 
to start a.t an early elate. 

H. S. R. McCurdy, Division Engineer. 
June 30, 1921. 

LOCKINGTON 
During the last two months fa "r progress has been made 

in placing the hydraulic fill, and on June 30 only about 
50,000 cubic yards remained to be placed. As a result of 
the operations of the last two months, it appears that the 
dam can be completed without resorting to the help of a 
booster pump in either dredge-pipe line. The pump house 
that was burned on the night of April 16 was in operation 
on the morning of April 25, resulting in a loss of an even 
week's time. 

The operations on the spillway weir with the two con­
duits and bridge over the spillway, were started. By June 
30 about 1200 cubic yards had been placed and the conduits 
were completed and work is in progress on the weir. The 
screening and mixing plant in its original location is being 
used to supply concrete. A gasoline dinkie with buckets on 
flat cars transports the concrete from the mixer to the 
derrick over a 36-inch-gauge track built on a low trestle 
in the entrance channel. A derrick, with a 120-foot mast 
and a lOS-foot boom, with a steam hoist, has been set 
between the walls of the outlet structure on the timber 
frame about eight feet above the water. This derrick is 
hoisting the concrete buckets to the forms. Gravel is being 
supplied to the screening plant by a steam clragline which 
clumps the gravel directly into the hopper of the gravel 
plant. 

The roadway on top of the west 3000 feet of the clalh, 
which was built by clragline the last year, has been graded 
and partly graveled. The slopes on this portion of the darn 
have been trimmed and partly seeded in grass. 

The work on road )J o. 11 has been completed. The earth 
:n the large fill on road No. 9 has been placed and the road 
will be regraded after settlement before the gravel roadbed 
is placed. vVithin a few days the road will be opened to 
light traffic. 

Barton M. Jones, Division Engineer. 
June 30, 1921. 

TAYLORSVILLE 
During May the north slu 'cing plant made good progress 

pumping into the section of the dam west of the river. 
By the end of the month this section was up to elevat'on 
821, or 3 feet above the spillway, and 16 feet below the 
clam crest. The last of the month pumping into the river 
section was started in earnest, as the river bottom had 
been cleared out and prepared to receive the filling. During 
June rapid progress was made on the river section, using 
in the main material from the north slu:cing plant. Very 
little material from the south sluicing plant was deposited 
in the clam during May, as the motor from the dredge 
pump was used on the dredge pump operating in the river 
bottom, while the river work was being clone. Better results 
were obtained during June from the south borrow pit than 
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hcreto f r . but work was delayed at th is point somewhat, 
hy th In k of dump ing pace fo r the dragli n . 

Roberts B ros. made excell ent progress on the up-stream 
rock s lope. The fi ll was extended acros th old river 
channel, widened out and sloped, and the plant was re­
moved to the down-stream side by the last of June. 

The grading of Road 12 has been finished by C. H. 
Crampton, and the graveling of the road has been almost 
completed. The same sub-contractor has a contract to build 
that part of the dam embankment east of the outlet works. 
This work is also nearing completion. 

0. N. Floyd, Division Engineer. 
June 30, 1921. 

HUFFMAN 
The build:ng of the earth embankment has been the 

111ajor operation duriug the past two mon ths. 97.000 cubic 
y<lrd · of material were placed in t h is embankment dur ing 
the month of May a nd 88,000 cubic yards during June. 
bringinf! the total embankment iu place on J uly I , to 
1,012,000 ubi yard , leaving a balance of 298,000 cubic 
yards to I e put in. 

The outer slopes of the main post of the dam, north of 
the outlet works. are up to elevation 826 or 24 feet below 
the top of the clam. bout 75'% of the material being 
placed in this cction of th dam is excavated by the drag­
line in the borrow pit in the valley above the dam and the 
balance is slu iced from the hill side at the north end of 
the dam. 

On June 1, work was begun on the section of the em­
bankment south of the outlet works. The yardage in this 
section is only 38,000 cubic yards and the height of the 
embankment comparatovely low, so this material is being 
placed with teams and compacted by the sprinkling and 
rolling method. 

The concrete plant is b •ing put in shap and oth r 
preparations made in ord r to c mmence building th e 
concrete conduit pier and 1 illway weir , aboul . ug ust 1. 

C. C. Chambers, D ivision Engineer. 
June 30, 1921. 

DAYTON 
Dragline D-16-8 has completed the levee embankment 

on the r'ght bank of the Miami river below the Big Four 
railroad and has crossed to the left bank where it is ex­
cavating the cut-off channel which will eliminate the long 
curve in the present alignment. D-16-15 is continuing 
channel excavation below Stewart street, throwing material 
toward the right bank to be later placed in the levee. 
D-16-16 has completed the channel excavation between 
Fifth street and the D. U. ra;lroad bridge and has passed 
under the bridge. That operation n ecessitated the con­
struction of a coffer-dam and pumping in order to permit 
the machine to travel on a grade low enough to afford suf­
cient clearance. The next work for D-16-15 will be the 
lowering of a water main opposite Columbia street. D-16-19 
is making good progress with channel excavation and 
levee construction along V'lolf Creek. It has completed the 
work above Summit street bridge and is now working 
between Summit street and Broadway bridges. Surplu~ 
materi a l is being hauled to a spoil bank at Orth dump 
with 4-cubic-yard-capacity clump cars and gasoline locv­
motives. 

Since the report of April 21, walls have been completed 
along the ·M iami river at Beach avenue, at First street, and 
north of Helena street, on the south bank of "Mad river 
east of Taylor street, and on the south bank of Vvolf Creek 
both east and west of \~'illiams street. The wasteway 
culvert on the south bank of Mad river and that at App-le 
strPet has been completed. 

Construction is under way on river walls at the Plan 
Iron \Vorks, at the First Baptist Church west of Main 
street bridge, opposite DeKalb street, at the southwest 
wing wall of Dayton View bridge, and at the southeast 
wing wall of Fifth street bridge. Land walls are in course 
of construction at the Platt Iron Works, at Backus street, 
and at Edgewater avenue. About one hundred feet west 
of Summit street bridge, a small concrete dam is being 
constructed, to serve as a "regulating barrier." 

J. C. McCann has nearly completed the levee embank­
ment east of Keowee street on Mad river and is about to 
undertake the work from Keowee street to Webster street. 

Up to the end of June, 80.160 cubic yards of sand and 
gravel had been issued from the Sunrise avenue plant. 

C. A. Bock, Division Engineer. 
June 30, 1921. 

HAMILTON 
The electric dragline D-16-18 worked during May and 

June on the west side of the river at the lower end of th<. 
improvement. The excavated material has been hauled 
across the trestle to the spillway bank in Peck's Addition. 
The small Marion dragline has finished grading the tracks 
for this work and is now stacking up gravel for use on the 
concrete slope revetment. 

During May the class 14 Bucyrus dragline piled up ;;. 
sufficient amount of gravel to finish concreting the Black 
street bridge. It was then moved to the west side of the 
1·iver and is now working on the levee between Main street 
and the Champion Coated Paper Mill. 

Arches 1, 2, 3, and part of arch 7 of the Black street 
bridge have been concreted during the past two months. 
Forms for the spandrel walls and cantilever walks are 
now being built on arches 1, 2, and 3. 

The Black-Clawson wall has been completed except fot 
the cleaning up. 

During May, grading was in progress for the revetment 
south of Main street, and during June rapid progress wa~ 
made with the laying of blocks and slope revetment be­
tween Main street and the Columbia bridge. 

C. H. Eiffert, Division Engineer. 
June 30, 1921. 

UPPER RIVER WORK 
Piqua. During May the levee was constructed from the 

north end southward to within 1200 feet of the Main street 
bridge. The material for this part of the levee was ob­
tained from the river channel. During June the levee was 
extended southward to a point below the Main street 
bridge, and the machine was moved out to the island 
below the bridge where it will cut a channel 250 feet wide 
through the bar. A contract for hauling and spreading 
top soil and grassing slopes of the levees has been let to 
\~Tells and \lv'oods, contractors, at Piqua. These con­
tractors have started work and have placed top soil for a 
considerable distance on the levee above Main street. 

Albert Schroeder, Assistant Engineer. 
June 30, 1921. 

Troy. During May dragline D-16-21 completed 1500 feet 
of the levee along the Miami and Erie canal and by the 
middle of the month reached the site of the old headrace. 
Since then the levee along the Miami and Erie canal has 
been completed, using the material excavated from the 
channel above Adams street. The machine has crossed 
the river to the left bank and continued work on the east 
levee. having placed so far about 8000 cubic yards in the 
east levee alone. 

T. Daniel & Son have continued their channel excava­
tion below J\Jarket street and about the last of June were 
getting ready to place about 2000 cubic yards in the north 
approach of the 1viarket street bridge. 

Price Bros. completed the north abutment of Market 
street bridge on May 7, :wd IHtv • c mpl •t•d 1 h sheeting 
and concrete work on an d around th e two piers and the 
south abutment of th e l\larkct st reet bridge, except the 
up-stream ends which arc c nrJect•d with the . T. & P. 
traction piers and abutment. Both spans of the old bridge 
have been raised about 40 feet and are now ready to he 
moved into their new location. 

Tippecanoe City. The dragline D-16-4 was erected at 
Tipp ca noe City in record time, one month ha\dng clap cd 
between the start of dismantlin g at Englewood and th 
day the machine was ready to opcr:ne al Tipt ca n City. 

in •e May 7 the 1 vee has })ccn c mplctc(! 1 a point hal r 
way hc lwe 'II \ Va lnut street and ~lain ~trcd. a hsta n f 
a b ut 2000 feel. 

The contract for the sewer known as the Canal Inter­
ceptor was let to Glenn \Viley of Tippecanoe City. By the 
last of June, 400 feet of trench was opened up and work 
was started on the sewer. 

A. F. Griffin, Assistant Engineer. 
June 30, 1921. 

LOWER RIVER WORK 
Miamisburg. During May Cole Bros. built somewhat 

more than 3000 lineal feet of levee, and during June com­
pleted the levee on the east side of the river, south of the 
L'nden avenue bridge, excepting for an 80-foot gap where 
the gas line crosses the river. The machine was ther. 
moved north under the Linden avenue bridge and has built 
830 feet of levee complete except for surfacing. Cole Bros. 
are nearly done with their contract. 

The work of paving the Main street elevation has bee~< 
completed. The old brick which were taken up last 
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fall were relaid after being cleaned. The pavement between 
points 200 feet each way from this summit will be 21 feet 
wide between curbs. To divide the traffic over the humv 
a concrete marker 12 inches wide has been placed in tht 
center of the pavement flush with the brick. 

On Fourth street the District has completed 625 feet of 
24-inch sewer from Sycamore Creek to Pearl street. 

Franklin. During May the dragline cut away the point 
of land opposite the spillway, and threw the material back 
to be used again. The machine then started to build the 
new hydraulic levee, but did not continue, as this necessi­
tated running in the present site of the hydraulic, wher.c· 
the only material available was so soft and mucky that it 
was dangerous to move the machine over it . In June the 
dragline was widening the river channel. Material was 
being placed in the levee north of the paper mill. 

Price Bros. have been making such good progress on 
the head and tail races that both structures will be com­
pleted about the middle of July. 

Middletown. Except for a man cutting weeds and filling 
washes on the levee, there has been no work done in 
Middletown since the last report. 

F. G. Blackwell, Assistant Engineer. 
July 30, 1921. 

RAILROAD RELOCATION 
Big Four and Erie. The Erie passing tracks and team 

tracks have been ballasted and the salvaging of old rail 
and material is practically completed. No new work is in 
progress. 

Ohio Electric. The masonry for the extension of the 
Mad river bridge is completed. Roberts Bros., of Chicago, 
to whom the contract for laying the track was let. havt. 
the rail torn up on the old line around the aviation field and 
have relaid it for a distance of two miles and have also 
distributed ballast on the track already laid. 

Baltimore and Ohio. Completed. 
Albert Larsen, Division Engineer. 

July 30, 1921. 

RIVER AND WEATHER CONDITIONS 
April, 1921 

At the Dayton Weather Bureau station the total rainfall 
during the month of April amounted to 3.42 inches, about 
0.52 inches more than normal. At the District's stations 
the amounts varied from 4.68 inches at Ingomar to 3.63 
inches at the Taylorsville dam. No floods of importance 
occurred, the only rises being two small freshets which 
caused five-foot stages at Dayton on the 9th and 17th. 

At the Dayton vVeather B.ureau station the mean tem­
perature for the month was 55.6 degrees, or 3.6 degrees 
greater than normal; there were 12 clear days, 8 partly 
cloudy days, 10 cloudy days, and 12 days on which the 
precipitation amounted to .01 of an inch or more; the 
average wind velocity was 11.3 miles per hours, the pre­
vailing direction being from the southwest; and the maxi­
mum velocity for five minutes was 48 miles per hour from 
the southeast on the 16th. 

May, 1921 
The rainfall for May was distributed throughout the 

month in a number of small showers. At the Dayton 
Weather Bureau station the total amounted to only 2.26 
inches or 1.62 inches less than normal. At the District's 
stations the amounts varied from 4.75 inches at the Engle­
wood dam to 1.74 inches at Ingomar. The rivers were 
low during the entire month, except for a very slight rise 
on the 27th which amounted to 3 feet at Dayton. 

At the Dayton Weather Bureau station the mean tem­
perature for the month was 64.0 degrees, 1.3 degrees 
greater than normal; there were 16 clear days, 10 partly 
cloudy, 5 cloudy days, and 11 days on which the precip­
itation amounted to .01 of an inch or more; the average 
wind velocity was 9.6 miles per hour, the prevailing direc­
tion being from the northeast; and the maximum velocity 
for five minutes was 39 miles per hour from the northeast 
on the 5th. 

June, 1921 
The rainfall for June was considerably below normal at 

most stations in the Miami Valley. At the Dayton Weather 
Bureau station the total amounted to only 1.13 inches, or 
2.83 inches less than normal. At the District's stations 
the amounts varied from 6.24 inches at the Lockington 
dam to 1.01 inches at Ingomar. The rivers and streams 
were all very low, except for a small rise on the 23d which 
amounted to 3 feet at Dayton. 

At the Dayton Weather Bureau station the mean tem­
perature for the month was 75.4 deg•·ees, 3.3 degree~ 
great r than normal; there were 14 clear days, 14 partly 
cloudy clay , 2 cloudy days, and 13 days on which the pre­
cipitation amounted to .01 or an inch or more; the average 
wind velocity wa 8.6 miles per hour, the prevailing direc­
tion being from the northwest; and the maximum velocity 
for five minute was 48 mjJes per hour from the northwe l 
on the 18th. 

Ivan E. Houk, District Forecaster. 
June 30, 1921. 

FIG. 326.-THE SWINGING TRESTLE AT TAYLORSVILLE. 
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The Rock Blankets at the Toes of the Dam at Taylorsville 
An important question in laying ~mt the original 

program for the Taylorsville work was what to 
do with the large quantity of rock ~which it \vas 
necessary to dig out east of the river to reach solid 
foundation for the new concrete channel. This 
material was ~hale rock (Cincinnatian) thickly in­
terleaved with layers of clay, the whole mass slough­
ing on exposure to such a degree that it was not con­
sidered safe to use in building the dam embank­
ment on account of the danger that it might "grease 
up" and slide ~when wet. (Like the material in the 
famous Culebra cut at Panama.) It ~was therefore 
rejected as regular embankment material. It ~would 
have a real value, however, if placed against the up­
per and lovver toes of the regular embankment, (even 
if it should slough somewhat), in reinforcing and 
buttressing the embankment by its weight and mass. 
It was decided thus to use it. Very little of it, how­
eyer, could be deposited at once in the river section 
of the embankment, since this section must be kept 
open to take the stream flow. It was practically 
all placed along the toes of the valley section, 
whence the part for the river section could be mov­
ed into place later. 

The river section being scheduled for this sea­
son, the contract for this necessary second moving 
of the rock material into the river section was plac­
ed with Roberts Bros. early in the year, the same 
firm which did the track laying on the new B. & 
0., Big Four and Erie railway lines. This work 
is now in progress. The total amount originally 
placed in the valley section was about 335,000 cubic 
yards. (In its original place as bed rock in the 
east hillslope it measured 231,000 cubic yards, the 
difference being due to the breaking up of the solid 
material into loose pieces.) For the river section, 
about 80,000 cubic yards will be taken from the up­
stream toe, and 50,000 cubic yards from the down­
stream, and moved eastward into its final place. 
(A small proportion of this in each case will go west­
ward, to cover ground originally inaccessible on ac­
count of the interference of the old B. and 0. R. R. 
tracks.) The total rock to be moved is thus about 
130,000 cubic yards. The result when complete 
will be a rock blanket or layer extending the full 
length of both dam toes, 20 to 25 feet in maximum 
thickness, its upper part forming a level shelf or 
"berm" 80 feet wide on the upstream side, and 60 
on the downstream, and sloping from these berms 
on a very flat ( 4 to 1) slope down to the original 
valley bottom. 

The material is being dug by a 70 ton Bucyrus 
railroad steam shovel, a machine of a powerful type 
built to make "play" of that sort of heavy rock 
work. The power and size of the "business end" 
of the machine is well shown in Fig. 327, by com­
parison with the operator, who stands beside the 
"bucket." (This bucket has a capacity of 3 cubic 
yards, or wagon loads.) The material is transport­
ed to the "dump" by 18 ton "dinkie" locomotives 
hauling trains of 4 yard side dump cars on a 3 foot 
gage track. 

It was this rock material which was used in build­
ing the upstream dike or "cofferda~" enclosing one 
side of the basin referred to above, preparatory to 
cleaning out the river bed. The building of such 

a dike by dumping from dinkie trains constituted 
an interesting problem in engineering, the river sur­
face being about 20 feet below the high bank from 
which the trains must be run out, and the bottom 
from 7 to 10 feet below that. The problem was 
solved by "making the train walk a tight rope'' 
stretched across the stream. The operation is 
shown in Fig. 319 and 326. Really four parallel "tight 
ropes" were stretched, of 1 Ysinch steel cable, and 
about 4 feet apart. Railway ties were laid and fas­
tened across these cables, forming a broad horizon­
tal rope ladder on which the rails were spiked. 
Upon this structure, built level with the high river 
bank at this point, the loaded trains are carefully 
pushed out "hind end to." This \vas to avoid plac­
ing the excessive weight of the locomotive on the 
structure. Also, the cars being successively dump­
ed just as they ran out on the suspended structure, 
the latter never had to bear the weight of more 
than one loaded car, those farther out being empty. 
The dumped material formed a rock embankment, 
the smaller upper rocks of which, tamped under the 
cross ties by trackmen, formed a rock ballast, the 
whole constituting a track structure amply able to 
bear the weight of the locomotives and loaded cars. 

FIG. 327.-ROBERTS BROTHERS STEAM SHOVEL 
JUNE 1, 1921. 
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Plastic Fill Method Again Used at Taylorsville 
East of the outlet structure at Taylorsville is a 

section of the dam which reaches from the east wall 
of the outlet to the hillside. It is only about eighty 
feet long: on top, _and the profile is triangular in 
shape, wtth one pomt at the hillside at the east end 
of the dam, another point where the top of the dam 
intersects the east wall of the outlet structure, and 
the third wh re the natural ground intersects the 
wall, at _a point ( rty- even f e t bel " . th top of the 
dam. E1ght lhou and cubic yard. o f material are in 
this embankm.eut. 

This particular piece of work has Just been fin­
ished. The work was really back-filling behind the 
outlet structure 'vall. It was not economical to 
install the plant necessary for sluicing the material 
into place, and so the use of teams and the plastic 
fill method was decided upon. The material was 
obtained from the hill just north of the fill. The 
material was till. similar to the material used in the 
main dam. It was dug from the borrow pit and 
loaded into ''"agons with a Keystone excavator. 

The material was placed in the fill in horizontal 
layers not to exceed five feet in thickness. In order 
to make the fill around the concrete wall, which was 
placed first, the loaded wagons had to be taken dowa 
the hillside, which is on a two-to-one slope. Horses 
could not hold the wagons, nor handle them down at 
the bottom against the wall. Therefore a J. l'. 
caterpillar tractor, shown in Fig. 328, was used to 
handle the wagons. The wagon tongues were re­
moved and a short, stout wooden block substituted. 
No trouble was experienced in handling the loaded 
wagons with this rig. The outfit was able to stop on 
a two-to-one slope within a few feet, and made the 
turns in the narrow space between the walls and the 
hillside without difficulty. 

As the fill was raised, the grade reduced and 
enough level space made on top of the fill so that 
the danger of smashing the horses and wagons 

The caterpillar tractor 
was taking a wagon load 
of earth down a two-to­
one slope. A stout block 
took the place of the ordi­
nary wagon tongue. The 
east wall of the outlet 
structure was at the bot­
tom of the slope. Horses 
could not hold the wagons 
on the slope, nor prevent 
them from smashing up 
against the wall. With the 
tractor in use, a stop could 
be made any place in the 
slope, or a turn made. At 
the bottom, close to the 
wall, the short turns were 
made without smashing a 
single wagon. The wet 
grade made by the plastic 
fill method did not stall 
the tractor. 

against th e concrete wall vYas passed, teams were 
used to haul the wagons. 

T he material was placed in horizontal layers not 
exceeding fi ve feet in thickness. The coarser ma­
terial was placed on the outer slopes, the finer in the 
center of the fill. There was not much selection of 
material necessary, as all of i t would make a fill 
impervious to water. The layers of material were 
hauled over by the tractor and the teams. To fur­
ther consolidate the fill, the so-called "plastic fill" 
method was used. This method was described on 
page 101 of Volume 2 of the Bull etin, and was there 
given the name that has stuck to it ever since. 

On the fill just finished water under pressure wa~ 
delivered to the site of the work by a pipe line frou. 
the pumps. A hose attached to the pressure lin~ 
carried the water to the nozzle, which consisted of 
a long piece of gas pipe. The nozzle was pushed 
down through the layers of earth, just like a hypo­
dermic syringe is used, introducing the water into 
the mass by injection. Injections of 'vater were 
made two to three feet apart. On the outer slopes 
enough water was introduced to cause consolida­
tion, but not to cause sidewise movement of the 
mass. In the center of the dam more water wa" 
added than on the slopes, so that thorough satura­
tion and consolidation took place. At the junction 
of the fill with the concrete wall a pool of water wa:'l 
maintained. 

Special care was taken to make a good junction 
with the concrete work by working the dirt into the 
angles made by the cut-off walls and other irregu­
larities built on the back of the concrete wall for 
bonding purposes, and by careful w etting down of 
the material next to the wall. 

The work was done in one and one-half months. 
Chas. Crampton, of" R. R. No. 5, had the contract 
for excavating, transporting, and placing the ma­
terial. The "plastic fill" operations were conducted 
by the District's own forces. 

FIG. 328.-HANDLING LOADED WAGONS ON A STEEP SLOPE AT TAYLORSVILLE, JUNE 1, 1921. 



FOR SALE 

CONSTRUCTION EQUIPMENT 
AND SUPPLIES 

THE MIAMI CONSERVANCY DISTRICT 
is finishing up its work. A small part of its construclton plant and supplies a,e now for sale. By late fall a large part 
of the $2,000,000 worth of construction equipment will be released This includes 20 Draglines in various sizes, 
I 5 Locomotives, I 00 I 2-yard Dump Cars, Concrete Mixers, Electric Motors, Transformers, and other equipment. 

Make your plans 

now to take ad­
vantage of this 

opportunity to 
secure first-class 

construction 

machinery at a 
marked reduc­
tion. Send for 

complete list. 

FOR SALE FOR IMMEDIATE SHIPMENT 
The following equipment 1s all in first-class condition: 

BOILERS 
:?--nem City J.l H. P. Horb~ontnl Botll'L'i:', 100 lb. pressure. 
1- (ielll !'ity ::!:) H. I'. Huriwutnl BoiiPI', 1(11) lb. preRsnre. 
1--l;j II. P. Bt·owiwll ~coteh Hoil~r, Jij lh. pressure. llorizou-

t:ll, uwunh:(l ou skiLls. -1+ in. x 70 in. 

DUMP CARS 
12--"·e:";h:O J·n air (_lump st:.JJulnl'll .!.!·nu.~e ears. ;:-,o.oou liJ. e:I­

LJ:t<:ity. 
:3- -+ ycl. 3G .:.::nnge Sitle D11111p ( ':1r:o;, wootlen L>o1ly oYer tlr:lft 

11~:1111. 
U-1% .1"11. >Heel Y-shiiiiP l'i<h' nuwp Cars. 

AIR COMPRESSOR 
] --~IIIJi\·;111 :lil' ('Olll}ll't:'SSOI'. 10 X 10, helt drili':'H~ '-'illlieity :!13 

('lt. f.r. free air IH-'1' miuntc ~1t lOU 111. 

DRILLS 
G- SulliY:tn Chu:~ ~- ste:llJI or air l'Q(• l\ tll'ilJ~. !J~{ l•Yliudl'r. 
1- S;tllllPJ.'SOil t 'ydoue C'la~s B HOll - tl'HCtiou WP]l 1irlll, "·ith 

2± ft. tlPrriek. 
R- Tng-en.;oll-TI:.IJHl E-4-! Ste:1w or i.1ir l'Oek clrillF'. 
4- lnA"ersnll-nn,ul BnttPrfl)· .Lil'l< H,1mmer Drill,. 
+- Snllivau f'l:~Bs D.l'. :33, Solie\ Piston Rotator T_,·pc D1·iJ1s. 
1- i<nllivnn l"tt·"m Submarine Drill, Class 1:'. 1·. 14, .-; in. 

dinuwter. 
DRAGLINES 

(l1early for SeptemiJer tlcllv~r)·.) 
1-Lid.~·E:'t·wuocl Class :.\I. }!}lcctric Drag·Iiue Excn,·ator, trueJ;;: 

mo1iutc•<l. 100 ft. boom for 3~~ to 4 ytl. lJncket. 
1 --Li(_l.~·E't'"·oocl Class B. Stf'anl Draglinc Excnvntot·, tnwl;;: 

mollHte<l; 60 ft. iloom, 1'/, y;1rd iluckc t. 

MISCELLANEOUS 
1-Bnckcts, 111 ~ yanl llotto1n llnmp. cuucrete. c.lt~u!Jil' hale. 
-1--Spnll Hoists for use on llrl'tlgl~ or :-:;cow, with or without 

motors. 
1- 3 H. P. International HarYeStl~r .~as eng·ine, \'l\rtical. 
~-6 H. P. Fos:; Horizoutal .!£rUi engine. 
",.ei.ntnan brass fitte(l automatic pump with receivPr~ 3~:.! 

X 21,4_ X 5. 
Complete ccluipu1ent fol' stern ·wllecl ~te:1111 tug, ineJnllin;.!· 

stPI'Il vdH:'€'1 stP:lln lJont eng·iue. 814 x ..J.~ in. HIHl .j iu x 
H; ft. Also a GO H. l'. :\Iarlue Boiler. 

2000 ft. 18 lu. I. D. :\Iachine, IJancletl " ·ou•l st:"·e \\"uo•l pipe 
for 10 ft. lJeacl, complete "·itll couplings ancl fittin.~s. 

:!- No. :? Ynlcan SteaJn 1-.ile HaJumer:";, with st;,lnllnnl U:1:-:e. 
weiglJt striking part 3000 Jbs. 

1- No. -.l: Yulcan Ste:un Pile Ho:1mmer, with ~ttuulaL'tl hase. 
weight striking part :ji""tO lh, 

MOTORS 
1- 5 H. P. Fairilanl<s-~lorse ~lutor ilulu rtln n, :; ]lha,.;e, 4411 

volts. 
:~- 20 H. P. " .. ag-uer uwto1·s fur iullnstrinl eh• ,·ntor, :j pha~l·. 

+JO Ytoil. 
1-~~ H . 1' . G. E. :\Iotor 440 volt, 3 ph118e. 
1- ::10 IT. P , AJlh;-Chnhners St}uirrel cne:e motor, ~1 vba::-L'. 

+~0 volt • 
.i--:=iO lf. 1-'. \\~c~tinglwuse sr1uirrcl cn.:.5·e intluetioa lJWtor. ;~ 

[JIIi'"L'. 440 volt. 
SUPPLIES 

Hur1lwat'!' aucl UuiJtlPrs' snpplies, cafetel'l<.l nnd hotPl t~quiJI­
mPut. groceries, pllunlH~rs' :'lHPlJiiP~. toni~. a c·nm11lete 
]);)(\.p ~hO]L (';1Jll}l ~llpplief', pnlll'_r~. il'OJI l'iYPt:-:;, illHl t:>]PI:­
tri<-<11 sllpplie:-; au1l C'(.!.lliplnPut. 

Contractors desiring to equip a job can be completely supplied from the goods we now have for sale 

SEND FOR DESCRIPTIVE PRICE LIST 

Sales Division, Miami Conservancy District, Dayton, Ohio 
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