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This invention relates to a concrete flume 
structure and a method of building the same. 
The object of the present invention is to 

generally improve and simplify the construc 
5 tion of concrete flumes; to provide a method 
of building concrete flumes which consists: 
first, in excavating or otherwise preparing a 
suitable foundation for the flume; secondly, 
pre-casting concrete ties to support and Se 

10 cure reinforcing steel employed in the flume 
and to form a road-bed to support rails and 
planks over which trucks, tractors, concrete 
mixers, and other similar equipment may 
travel to deliver forms, sand, gravel, cement, 

16 etc., as the work progresses; third, to provide 
a method of supporting and securing side 
wall forms with relation to the ties where 
by the forms may be readily erected and re 
moved as required; and fourth, to provide a 

20 method of delivering and pouring the con 
crete to form the bottom and side walls of 
the flume in one integral unit. 
The flume structure and the method of 

building and constructing the same is shown 
by way of illustration in the accompanying 
drawings, in which- - 

Fig. 1 is a cross section of an excavated 
bench showing a concrete tie in position 
thereon. 

Fig. 2 is an enlarged end view of a con 
crete tie taken on line II-II of Fig. 1. 

Fig. 3 is an enlarged cross section of the 
tie taken on line III-III of Fig. 1. 

a Fig. 4 is an enlarged cross section of the tie taken on line IV-IV of Fig. 1. 
Fig. 5 is an enlarged cross section of the 

tie taken on line V-W of Fig.1. 
Fig. 6 is a cross section showing the side 

wall forms erected and placed in position on 
the ties, said view also showing a part of the 
road bed over which the equipment may 
travel during construction of the flume. 

Fig. 7 is a perspective view showing the 
5 manner of placing the reinforcing steel in 

the construction of the flume. 
Fig. 8 is an enlarged cross section of one of 

the side wall forms. 
Fig. 9 is a partial plan view of the same. 
Fig. 10 is a side elevation of the form 
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50 

shown in Fig. 8 looking in the direction of 
aOW (i. 

Fig. 11 is an enlarged side elevation of the 
form shown in Fig. 8 looking in the direc 
tion of arrow b. 

Fig. 12 is a cross section of the flume show 
ing the form setting jumbo. 

Fig. 13 is a cross section of the flume show 
ing the tractor turning jumbo. . 

Fig. 14 is a cross section of the flume show 
ing the concrete mixing jumbo. 

Fig. 15 is a cross section of the flume show ing the form removing jumbo. 
Fig. 16 is a cross section of the flume show 

ing the side wall forms removed and the road 
bed prior to removal. 

Fig. 17 is a longitudinal, central section 
of the flume showing the several jumbos in operating position. 

Fig. 18 is a similar section showing a part to 
of the completed flume and showing the form 
removing jumbo in operating position. 
The flume shown in the present applica 

tion is particularly designed to carry water 
from the intake head of a certain river to 75 
a power house located some twenty miles 
away. The flume is constructed of rein 
forced concrete and is built for a greater part 
on a bench excavated from the solid of the 
hillside, and where the flume crosses ravines 
and rivers, bridges, siphons, etc., are em 
ployed. The country through which the 
flume passes is rather rough and inaccessible, 
hence transportation and delivery of ma 
terial required for the construction of the 85 
flume became one of the major problems. In 
view thereof a method of construction has 
been employed which permits the flume bed 
and structure to be employed as a roadway 
for hauling and delivering material both 
during and after construction of the flume. 
The excavation of the bench is accom 

plished in any suitable manner. For in 
stance, first by clearing away trees and other 
obstructions and then excavating by means 
of power shovels. The excavation is kept 
close to grade so that there will be a minimum 
of material to be compacted when bringing 
the bench to proper grade. After excava 
tion the bench is trimmed and rolled with 100 
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heavy steam rollers and wherever necessary 
the bench is further compacted, for instance, 
with sheep's feet tractors or the like. 

Pouring of the ties is started as soon as 
the bench surface is prepared so that the 
ties will have time to properly set before any 
load is applied. Any suitable type of form 
may be employed. They are placed at suit 
able intervals along the bench. Reinforcing 
rods are laid in the forms and the concrete 
is poured. The reinforcing rods extend from - 
end to end of each tie and are indicated at 
2-2 in Figs. 1 to 5, respectively. Rods pro 
ject through the ends of the ties as indicated 
at 3 and the function of the projecting ends 
will hereinafter be described. The ties are 
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cast with a pair of rectangular pedestal like 
projections adjacent each end as indicated 
at 4 and 5. The tops of said pedestals are set 
at the elevation of the inner surface of the 
bottom portion of the flume and a groove is 
cast around the projections as indicated at 6 
for the purpose of binding the ties to the flume 
bottom since the ties are incorporated in the 
bottom pour. The outermost pedestals indi 
cated at 4 are provided with staples 7 which 
are tied to the reinforcing rods 2 as shown 
in Fig. 3. The inside steel forms hereinafter 
to be described are secured by means of the 
staples and wedges driven therethrough. 
The innermost pedestals indicated at 5 are 
provided with dowel holes 8 which are formed 
just after the concrete has been poured and 
before it takes its initial set and these dowel 
holes receive pins whereby spacer blocks and 
wooden ties are temporarily secured to sup 
port a board track 9 and rails 9a. The inner 
pedestals 5 are also employed to secure brac 
ing rods 26 which are connected with the 
inner forms. Outside forms are also sup 
ported by the ties. The outside forms are 
placed on the outer ends of the ties and are there secured by means of hook-shaped 
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clamps which are attached to the projecting 
ends 3 of the reinforcing rods 2. 

After the forms are stripped from the ties 
the bench is cleaned off leaving a good com 
pact bearing surface upon which to pour 
the flume structure. The reinforcing steel 
employed is then placed in position on the 
ties as shown in Fig. 7. Longitudinally ex 
tending reinforcing bars 10 are first placed 
on the ties after which crossbars of vary 
ing length such as indicated at 11 are placed 
on top of the rods 10, certain of the rods 11 
are bent at right angles and extended up 
wardly as indicated at 12.13 and 14 and lon 
gitudinally extending rods 15 are in turn at 
tached to the upright bars, the bars 12, 13, 
14 and 15 forming the reinforcement for the 
side walls of the flume and the bars 10 and 
11 reinforcement for the bottom section of 
the flume. It may also be stated that con 
struction joints spaced approximately 20 feet 
apart are employed. They consist of copper 
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seals which direct the cracking to a partic 
ular location, which is sealed to prevent leak 
age. The copper seals are pressed into shape 
in hydraulic dies and are furnished in three 
pieces to the joint, one piece for the flume 
bottom. and one piece for each of the side 
walls, the joints are brazed after the seal is 
in place. The flume is thus made of a series 
of concrete pieces approximately 20 feet long 
since the concrete and reinforcing is cut 
through at these intervals. The reinforcing 
steel when placed in position is tied together 
in any suitable manner and the forms form 
ing the side Walls are ready to be placed 
in position. - - 

Each side wall requires two forms and steel 
forms are used. These consist of steel panels 
of uniform height and length with a few 
shorter panels in order to assist in setting 
the forms where curves are encountered. 
Enough forms to permit one group to remain 
in place during initial setting of the concrete 
while one group is in place and being poured 
and a third group are being placed in position 
are provided. : 
The method of securing the steel forms is 

best shown in Figs. 8 and 9. The inner forms 
are indicated at 16 and the outer forms at 17. 
The inner forms have an angular foot ex 
tension 18 which forms a filler between the 
bottom and the side walls of the flume. The 
inner forms are supported on the pedestals 
4 being there secured by wedges 19 which 
engage a foot flange 20 and which are driven 
through the staples 7 previously described. 
The outer forms 17 are placed on the out 
er ends of the ties and there secured by hook 
shaped clamps 21 which are slipped over the 
end projections 3 of the tie reinforcing rods 
and secured in position by Wedges 22. The 
upper ends of the forms are provided with 
perforated flanges 23 and horizontal spacing 
bars 24 are placed at suitable intervals. 
These maintain a predetermined spacing be 
tween the upper ends of the forms and ties 
them together. They are only placed where 
the forms abut each other and as such do 
not materially interfere with the pouring of 
the concrete. The forms may also be tied to 
gether intermediate their upper and lower 
ends by turnbuckles such as indicated at 25. 
The inner forms are braced by means of rods 
26. The rods 26 telescope into tubes 27 and 
as such are adjustable they are perforated as 
indicated at 28 and a pin may be passed 
through them when the desired adjustment 
is obtained. The lower ends of the tubes are 
secured to anchor plates 29 which in turn are 
secured on the inner pedestals 5 by means of 
the dowel pins 8. 
After the forms have been stripped from 

the concrete ties and after the placing of the 
reinforcing steel as shown in Fig. 7, the dowel 
pins 8 are placed in the holes formed in the 
inner pedestals indicated at 5. The anchor 
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plates 29 are then slipped over the dowel pins, 
spacing blocks 30 are next applied, see Fig. 
6, and wooden ties 31 having holes drilled 
in their outer ends are also applied. The 
boardwalk or runway 9 is then placed in posi 
tion on the ties 31 and the rails 9a, are secured 
in any manner desired. An overhead runway 
is thus formed to support equipment whereby 
the forms may be moved from place to place, 
that is, set up, taken down etc., said runway 
also functioning as a support for tractors, 
trailers, and so on whereby material in gen 
eral is handled. Hence after the runway has 
been placed in position on the ties suitable 
equipment is employed to transport the forms 
to position after which they are erected and 
secured as previously described and when the 
forms are in place the pouring of the concrete 
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may take place. 
The equipment employed comprises indus 

trial tractors provided with pneumatic tires 
to haul trailers. The trailers are designed to 
track in both directions because the board 
track over the fresh concrete or the ties does 
not permit of much width on curves and for 
this reason both of the trailer axles are 
equipped with fifth wheels. Suitable bodies 
are placed on the trailers which may be over 
balanced and readily dumped. Other equip 
ment, employed are the steel forms al 
ready described. The material forming 
the concrete is handled by concrete jumbos. 
Any suitable number may be employed. 
The concrete jumbos are fabricated steel 
structures approximately 14A, feet high 
from the rails, about 13 feet long and 10 
feet wide. They are self propelling being 
driven by five horsepower motors through 
reduction gears and a system of shafts, 
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sprockets and chains. The concrete jumbos 
are equipped with a loading hopper which 
elevates the sand, rock, etc., from the track 
way to the mixer. Any suitable mixer may be 
employed and the material raised by the 
loading hopper is delivered to the mixer. 
The concrete is discharged through a double 
sliding gate which slides both ways from a 
central or closed position into a hopper di 
rectly beneath the mixer and from the hopper 
the concrete flows through chutes to two belt 
conveyors extending from opposite sides of 
the mixer hopper through the frame to points 
directly above the flume sides. The belt con 
veyors are operated by three horse-power no 
tors and are reversible. The speed of dis 
charging concrete from the mixer is regul 
lated by the opening of mixer gates and the 
amount of concrete delivered to each of the 
belt conveyors is regulated by a deflector of 
the nature of a butterfly valve built into the 
side of the mixer hopper. The concrete itam 
bo described is best illustrated in Figs. 14 
and 17. 
Other kinds of jumbos are employed, for 

instance, a tractor or hoisting jumbo is 

3 

shown in Figs. 13 and 17, form setting and 
stripping jumbos are shown in Figs. 15, 17 
and 18. 
The value of the equipment and the general 

mode of procedure is that it permits of pour 
ing the flume without joints between the bot 
tom and the side walls so as to produce a 
flume which is a monolithic structure. The 
procedure of hauling and pouring is as fol 
lows: A train composed of a tractor 45, see 
Figs. 17 and 18, and train of trailers 46 pro 
ceeds to the rear of the concrete iumbo indi 
cated at 32. The tractor is cut loose and runs 
through the mixer jumbo and underneath the 
tractor hoisting jumbo indicated at 33 where 
the tractor driver picks the tractor up and 
leaves it suspended in the air. Every suc 
cessive trailer 46 is cut loose at the concrete 
jumbo and the load dumped into the hopper 
34 and when the hopper is in the air the 
empty trailers are shoved ahead through the 
mixer jumbo and the tractor hoisting jumbo. 
When all the trailers have dumped their load 
and have been shoved ahead through the con 
crete jumbo and connected in the train again, 
the tractor is lowered in front of the train 
pointing in the reverse direction, it having 
been turned around while it was hanging on 
the crane hook. The tractor then moves out 
with its train of empties and goes back to the 
loading bins for loading. The procedure is 
the same for each train serving the concrete jumbo. 
The first concrete placed is poured into the 

side forms and under the action of tampers 
fills the beveled space under the bottom of the 
inside forms and flows inwardly for about a 
foot or so between the concrete ties. The con 
crete stands about half way up in the side 
forms at this time. The concrete jumbo is 
moved back and forth along the particular 
section being poured when the concrete is be 
ing placed. The belt conveyors 35, see Fig. 
14, delivering the concrete to the side forms 
are then reversed and the concrete is dis 
charged into a hopper 36 which feeds a short 
section of pipe 37 which is swivel connected 
to the underside of the hopper. By means of 
this pipe the concrete is distributed over the 
bottom between the concrete ties until a suffi 
cient amount has been delivered to bring the 
bottom surface flush with the upper surface 
of the pedestals 4 and 5. The concrete is 
then screeded to grade and given a trowel fin 
ish. When the pour on the bottom is finished 
the belt conveyors 35 are again reversed and 
the concrete is poured into both side forms 
until they are completely filled. The top edge 
is then troweled smooth. 

During the whole procedure of pouring, 
the concrete jumbo is moved back and forth 
so that the concrete is placed in horizontal 
layers which prevents segregation and on ac 
count of this procedure permits fresh con 
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crete to be poured against concrete which has 
not set thereby insuring a good bond. 

During the time when concrete is being 
poured in the side wall forms, electric ham 
mers or similar vibrators are employed be 
sides at the same time men stationed on top of 
the forms employing slicing bars are pud 
dling the concrete to obtain a denser finished 
product. The vibration by the hammers also 
insures a denser product and a smooth finish 
wall surface is obtained. 

After the concrete is set and the forms 
stripped and removed water is used for cur ing. This is accomplished by hanging burlap 
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over both side walls and placing water pipes 
above the same which are continuously fur 
nishing a drip feed. The burlap kept wet 
keeps the concrete wet and it also shields the 
concrete walls from the rays of the sun. In 
place of drip, pipes, Wood troughs or the 
ike may be employed to deliver the Water to 
the burlap. 

It will be understood that the forms are set 
up in advance of the concrete jumbo so that 
this may be maintained in continuous opera 
tion. The forms are removed by the strip 
ping jumbo when the concrete has set Sufi 
ciently. They are loaded on cars such as in 
dicated as 37, see Figs. 17 and 18, and hauled 
by a tractor such as shown at 45 to the form 
setting jumbo indicated at 38. Hence one 
group of forms are being stripped and set 
up, another group of forms are already set in 
position ready to receive the concrete, and a 
third group is in place while the concrete 
is setting. When the concrete has set for 
two or three days the rails, boardwalk, cross 
ties, spacer blocks, anchor plates, and dowel 
pins may be removed. The holes in which 
the dowel pins were placed are filled up with 
concrete grout or like material and smoothed 
over and when this is set the bottom of the 
flume serves as a trackway for the tractors 
45 and the trailers indicated at 46 and 37. A 
portion of the finished flume is shown in Fig. 
18 and a portion under construction is shown 
at 39, an incline 40 being formed between the 
finished bottom of the flume and the track 
way to permit the tractors and trailers to 
reach the elevated track or the flume bottom 
as the case may be. An average of 150 feet 
of flume per one shift day has been poured 
and completed with the equipment shown 
and from present indications it is expected 
that an average of 180 feet or more per shift 
will be made. The finishing of the subgrade, 
the pouring of the ties and placing of rein 
forcing steel keeps pace with the pouring 
of the concrete and the Work is thus continu 
ously advancing at a rapid rate. 
By referring to Figs. 8 and 10, it will be 

noted that the steel panel 17 of the side wall 
forms are supported on the outer ends of the 
concrete ties and that open spaces 3a are 
formed between the concrete ties and the 
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lower edges of the forms, hence during the 
pouring of the concrete it is necessary to 
close these spaces as considerable concrete 
would otherwise escape. This may be accom 
plished in any suitable manner; a practical 
method being that of inserting boards which 
may be readily stripped off at the time the 
steel forms are removed. ... ', 
While planking such as indicated at 9, see 

Figs. 12 to 15, forming a trackway for trac 
tors and trailers which are equipped with 
pneumatic tires has been described, we wish 
it understood that rails may be laid on the 
ties 31 so that gasolene locomotives and or 
dinary rolling stock such as dump cars, etc., 
may be employed. 
The system employed is novel both as to 

method and equipment. The methods em 
ployed are: . . . 

1. Clearing, excavating and tamping to 
form a bench to support the flume. 

2. Ties are cast in advance of the flume 
structure and function as a support for the 
reinforcing steel and transportation system, 
the forms, the equipment for mixing and 
placing the concrete and other miscellaneous 
equipment, the ties finally becoming a part 
of the completed structure. 

3. A method of pouring sides and bottom 
of flume or similar structure as one integral 
unit without construction joints. 

4. A novel equipment is employed for mix 
ing and placing of concrete, for talking down 
and setting up the forms, and the equipment 
is so constructed as not to interfere with 
transportation through the completed flume 
or that section of the flume which is under 
construction. 

5. The completed structure is employed as 
a roadway for pneumatic equipment or oth 
erwise over which the materials required may 
be hauled. 

Having thus described our invention, what 
we claim and desire to secure by Letters Pat 
entis 

1. A method of constructing concrete 
fumes which consists in pre-casting and plac 
ing a plurality of concrete ties on a founda 
tion, placing and supporting reinforcing 
steel on said ties, placing and securing pairs 
of interspaced side forms at opposite ends 
of the ties, pouring concrete into the forms 
to form the side walls of the flume, pouring 
concrete into the space between the ties to 
form a bottom section integral with the ties 
and the sidewalls, and removing the side 
forms when the concrete is set. 

2. In a concrete flume structure of the char 
acter, described, a plurality of interspaced 
concrete ties, a pair of interspaced pedestals 
formed adjacent each end of each tie, said 
pedestals forming supports for the inner sec 
tions of a pair of side wall forms employed 
when pouring the side Walls of the flume, and 
means on the opposite ends of each tie for re 
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taining detachable securing means to secure 
a pair of outer side wall forms, 

3. In a concrete flume structure of the char 
acter described, a plurality of interspaced 
concrete ties, a pair of interspaced pedestals 
formed adjacent each end of each tie, said 
pedestals forming supports for the inner sec 
tions of a pair of side wall forms employed 
when pouring the side walls of the flume, 
means on the opposite ends of each tie for re 
taining detachable securing means to secure a 

outer side wall forms, a plurality of 
horizontally extending reinforcing rods Sup 
ported by the ties, and a plurality of vertical 
reinforcing rods secured to the horizontairods 
and extending upwardly between the side 
Wall forms to be embedded in the side wall 
when concrete is poured. 

4. In a concrete flume structure of the char 
acter described, a plurality of interspaced 
concrete ties, a pair of interspaced pedestals 
formed adjacent each end of each tie, said 
pedestals forming supports for the inner Sec 
tions of a pair of side wall forms employed 
when pouring the side walls of the flume, 
means on the opposite ends of each tie for re 
taining detachable securing means to Secure a 
air of outer side wall forms, a plurality of R.O.T. extending reinforcing rods sup 

ported by the ties, a plurality of vertical rein 
forcing rods secured to the horizontal rods 
and extending upwardly between the side wall 
forms, and a second set of horizontally ex 
tending reinforcing rods secured to the verti 
cal rods between the side wall forms, all of 
said reinforcing rods adapted to be embedded 
in the bottom and side walls of the flume when 
concrete is poured. 

5. In a concrete flume structure of the char 
acter described, a plurality of interspaced 
concrete ties, and means on said ties for Sup 
porting and temporarily retaining means for 
securing a pair of interspaced side wall forms 
at each end of the ties to permit concrete to 
be poured to form the side walls and bottom 
of the flume and to permit the ties to become 
an integral part of the bottom and side walls 
of the flume. 

6. In a concrete flume structure of the char 
acter described, a plurality of interspaced 
concrete ties, horizontally reinforced bars 
supported by the ties to reinforce the bottom 
of the flume, vertical reinforcing bars secured 
to the horizontal bars to reinforce the side 
walls of the flume, and means on said ties for 
Supporting and temporarily retaining means 
for securing a pair of interspaced side wall 
forms at each end of the ties to permit con 
crete to be poured to form the side walls and 
bottom section of the flume and to embed the 
ties and reinforcing bars to form an integral 
unit of the ties, the reinforcing bars, the bot 
tom, and the side walls of the flume. 

7. In a concrete flume structure of the char 
acter described, a plurality of interspaced 

5 

concrete ties, means on said ties for support 
ing and temporarily retaining means for se 
curing a pair of interspaced side wall forms 
at each end of the ties to permit concrete to 
be poured to form the side walls and bottom 
of the flume and to permit the ties to become 
an integral part of the bottom and side walls 
of the flume, and means on the ties for sup 
porting a roadway to haul material for con 
struction of the flume both before and after 
the pouring of the concrete. 

8. In a concrete flume structure of the char 
acter described, a plurality of interspaced 
concrete ties, horizontal reinforcing bars sup 
ported by the ties to reinforce the bottom of 
the flume, vertical reinforcing bars secured to 
the horizontal bars to reinforce the side walls 
of the flume, means on said ties for support 
ing and temporarily retaining means for se 
curing a pair of interspaced side wall forms 
at each end of the ties to permit concrete to be 
poured to form the side walls and the bottom 
of the flume and to embed the ties and rein 
forcing bars to form an integral unit of the 
ties, reinforcing bars, bottom and side walls 
of the flume, and means on the ties for sup 
porting a roadway to haul material both be 
fore and after the pouring of the concrete. 

9. A method of constructing concrete 
flumes which consists in pre-casting and plac 
ing a plurality of concrete ties on a founda 
tion, placing a plurality of reinforcing bars 
horizontally on the ties to reinforce the bot 
tom of the flume, securing vertical bars to the 
horizontal bars to reinforce the side walls of 
the flume, erecting forms on opposite sides of 
the vertical bars, pouring concrete into the 
forms to form the side walls of the flume and 
also pouring concrete into the space between 
the ties to form a bottom section integral with 
the ties and the side walls, and removing the 
side forms when the concrete has set. 
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