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UNITED STATES PATENT OFFICE 
2,313,826 

TUNNEL CEMENTINGAPPARATUS 

Application September 17, 1940, Serial No. 357,121 
- (C. 302-1) 5 Claims. 

This invention relates to apparatus for plac 
ing concrete in tunnels in the lining thereof after 
completion of the boring operation as is common 
with tunnels used for roadways, aqueducts and the 
like. 
The principal object of the invention is to fa 

cilitate the transportation and handling of the 
concrete used in such linings, and to provide com 
paratively simple apparatus for the purpose. 

Briefly, the invention comprises, a concrete or 
cement carrying hopper unit mounted on a truck 
Which can be run in and out of the tunnel to re 
ceive loads of concrete or cement from a mixer 
at the mouth of the tunnel, and having a con 
crete-discharge conduit and an air-receiving line, 
each of which carries one portion of the separable 
connections, the other of which is in turn car 
ried by a second or discharge unit comprising a 
mounting for a concrete-discharge pipe or nozzle 
and air supply line, which second unit and mount 
ing remain at the location in the tunnel, which 
is currently being cemented or lined with con 
crete. The invention also comprises the specific 
constructions and arrangements of Such separable 
connections or couplings, as well as the combina 
tion of a vibrator for insuring descent of the Con 
crete in the hopper, and other features herein de 
Scribed. 

In the accompanying drawings wherein cer 
tain embodiments of the invention are illus 
trated: 

Fig. 1 is chiefly a side elevation showing the 
two principal units of the present invention in 
disconnected relation; 

Fig. 2 is a vertical sectional detail of a valvein 
the concrete discharge of the hopper unit; 

Fig. 3 is a plan. View' showing the separable 
coupling in joined and locked position on an en 
larged Scale; 

Fig. 4 is a side elevation thereof in disconnected 
relation with portions in Section; 

Fig. 5 is a sides elevation thereof in connected 
position; and . . - - - 

... Figs. 6 and 7 are respectively a side elevation 
and a plan view of a modified form of coupling, 
minor portions being broken away. . - -- 

. . . In Fig. 1, the apparatus as a whole is shown 
with the concrete receiving and carrying unit. R. 
disconnected from the concrete discharging or 
applying unit. Here a concrete-receiving hopper 
O has a conical bottom which feeds to a hori 

zontal throat section. disposed longitudinally 
... of the direction of travel of the device along 
tracks which are engaged by the wheels W upon 
which the hopper is mounted. Any suitable cover 
2 is employed to seal the mouth 2 of the 
hopper it which thereby becomes a pressure 
chamber after it has been filled with concrete as 
from a mixer M carried on an elevated Structure 
Swhereby the concrete is fed through a chute C or 
the like. 
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The concrete is adapted to be passed from 
throat to a connecting section f3 connecting 
the throat section i? with a coupler section 4. 
To prevent loss of concrete when the receiver unit 
R is being moved with its charge from the mouth 
of the tuinnel back into the tunnel to operative 
position, a gate valve 5 adapted to Swing within 
Section f3 is pivotally mounted in a cover plate 
6 and adapted to be held in the closed position 

shown in both Figs. 1 and 2 by means of a 
Weighted lever arm T. The gate valve 5 is suf 
ficiently narrow at its Widest point to enable it to 
be SWung up against the cover plate 6 and clear 
the main channel during Operations; at the same 
time this plate Will retain the concrete from fiOW 
ing Out When the Valve is closed. 
When the filled hopper O. has been moved 

along the tracks into the tunnel, an inner: an 
nular coupling element 8 which may be an in 
tegral extension of section, 4 comes into aline 
ment with an outer annular coupling element 9 
of the discharge unit into which the element f8 
telescopes and makes a sealing fit. The element 
9 may constitute. One end of a section of the 
concrete discharge pipe or duct 20 which is shaped 
Somewhat as indicated to discharge Concrete on 
the top of forms F which have been built in prop 
erly Spaced relation With respect to the Walls of 
the tunnel bored in the earth E. So that the con 
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Crete Works down, around the forms and is packed 
on top thereof to form the desired concrete or 
cement lining. According to the usual practice, 
the discharge pipe 20 is drawn forward as the 
work progresses, and for this purpose the element 
9 is mounted on a carriage member K provided 

with wheels W' traveling on the tracks running 
into the tunnel. 
The concrete is pneumatically discharged 

through pipe 20 by means of high pressure air 
supplied by air hose, H. This hose leads from 

- an air compressor at the mouth of the tunnel 
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along the side of the tracks and then loops back 
behind the carriage Kas the latter is drawn for 
ward toward the tunnel mouth as the operations 
proceed. To make the air connection, a coupler 
element 2 is carried on the coupler section of 4 
of the concrete carrier R. Element 2 may be 
integral with section 4 as shown, and has an 
internally tapered bore to receive an externally 
tapered coupler element 22 carried by a section 
23 connected with the air hose H. To insure 
alinement of coupler elements 2 and 22 so that 
they may properly couple when the elements 8 
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and 9 of the concrete-discharge coupling device 
taline and couple, the section 23 is mounted upon 
the element 9 and properly alined by means of a 
connecting block or Web 24 at a median point and 
by means of a plate or integral casting 25 at 
the forward end of element 9. 
When the parts are coupled and air from the 

hose H is passed through coupling 21, 22, 23, it 



2 
passes from element 2 to an air line 27 leading 
around the conical lower end of the hopper 0 
and thence to a connection 28 containing an air 
control valve whose spring-controlled valve stem 
29 projects from the member 28 and is operated 
through a rod and lever linkage 30 by means of 
a hand-operable lever 3. A small air line 27' 
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may lead from air line 27 to a pneumatic vibra 
tor V mounted on the wall of the conical bot 
tom of hopper 0 to insure continuous descent 
of the concrete during the blowing or discharge 
of the concrete. 
In preparing to operate this form of the de 

vice, the filled hopper unit or receiver R is moved 
into the tunnel to bring the coupling elements 
8, 9 and 2, 22 into alinement as in Fig. 4, 
and then into actual operative or telescoped en 
gagement as in Figs. 3 and 5. In order to lock 
the parts in this position, rods or links 35 carry 
ing eyes 36 on each side of the discharge element 
9, are swung down so that the eyes 36 engage 
over lugs or ears 37 on the sides of the section 
4. The ends of rods 35 are pivotally connected 
to a forged bent lever 38 at 38', the two forks 
being fulcrumed at 39 on the sides of section 9. 
A bail 40 connected. With rods 35 permits easy 
manipulation of the latter and stops 4f limit the 
movement of lever 38 into locking positions. 
When the coupling elements 18, 9 and 2A, 22 
are brought together, lever 38 is raised to the 
dotted line position of Fig. 5, the eyes 36 are 
dropped over ears 37, and lever 38 is then moved 
to the full line position, thereby moving the piv 
ots 38' past dead center with respect to fulcrum 
39 and locking the parts. 
The discharge pipe 20 will have already had 

its discharge end placed in desired position, and 
cover 2 will have been sealed in closed position. 
Thereupon air will be supplied to connection 2 , 
22, 23 from hose H through any suitable - Walve 
means, not shown, and lever i will be elevated to 
open valve 5. Vibrator V will now be in oper 
ation to insure continued descent of the concrete 
from hopper 0 into throat , and as handle 
3 is manipulated by the operator to move valve 
-stem 29 to open its valve, the air pressure will 
force descending concrete from throat f , out 
through section 3 and 4 and through coupling 
8, 9 and pipe 20 into place above and at the 

sides of forms F. As the operation proceeds, 
the hopper unit 0 and the discharge unit D will 
be moved forward along the tracks to keep pace 
with the concrete placement. A tie chain con 
nected with carriage K may be used to anchor 
the units to the tracks as indicated if desirable. : 
Where unevenness of tracks is apt to interfere 

with proper sealing of the couplers 8, 9 and 
21, 22, the air connection may be horizontally 
allined with the concrete connection as in Figs. 6 
and 7 instead of in vertical alinement as in the 
form of the other figures. Here the air pipes 23 
and 27 are divided and branches are run down 
at the sides of the concrete discharge connec 
tions so that the center lines of all are in hori 
Zontal alinement. Thus, there will be two air 
line couplings. 2", 22', one at each side of the 
concrete coupler. It may also be desirable to 
provide for pneumatic operation of the locking 
means, and for this purpose the locking rods 35' 
are provided with hooked ends 36' to engage over 
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ears 37', while their opposite ends are pivoted 
to the outer ends of piston rods 44 connected with 
pistons 45 working in cylinders 46 at the sides 
of pipe section. 20. Manually operated levers 4 
control valves 48 to Supply air selectively to Op 
posite ends of the pistons by branches 49, the 
valves 48 receiving their supply from nipples let 
into the sides of the air pipe section 23. Thus 
the locking rods 35’ may be moved to and from 
locking position by manipulation of air Valves 48. 
A bail 40' permits both rods 35' to be raised or 
lowered manually as may be desired. 

I claim: 
1. In pneumatic materials-handling apparatus 

the combination of an air supply line, a mate 
rials discharge line, a container adapted to be 
connected to said lines, coupling elements opera 
tively connected to said container and pointing 
in the same direction, a unit Supporting coupling 

20 elements in position for mating With the first 
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mentioned coupling elements, the Second men 
tioned coupling elements pointing in the same 
direction, and being Operatively connected to said 
lines, and guide means for limiting the relative 
movement between the first mentioned coupling 
elements and the Second mentioned coupling ele 
ments to a direction axial of the coupling ele 
ments. 

2. The device of claim 1 in which the container 
and its coupling elements are guided along a line 
longitudinally of the axes of the coupling ele 
ments. 

3. The device of claim 1 in which the axes of 
the coupling elements are disposed in a Substan 
tially horizontal plane. - 

4. In pneumatic materials-handling apparatus 
the combination of an air supply line, a mate 
rials discharge line, a container adapted to be 
connected to said lines, coupling elements oper 
atively connected to said container and pointing 
in the same direction, a unit supporting coupling 
elements in position for mating with the first 
mentioned coupling elements, the second men 
tioned coupling elements pointing in the same 
direction and being operatively connected to said 
lines, at least one of said elements being tapered 
to thereby guide the respective mating elements 
together, and guide means limiting movement of 
the first mentioned coupling elements to a direc 
tion axially With respect to the second mentioned 
'coupling elements. 

5. In pneumatic materials-handling apparatus 
the combination of an air Supply line, a mate 
rials discharge line, a container adapted to be 
connected to said lines, coupling elements opera 
tively connected to said container and pointing 
in the same direction, a unit supporting coupling 
elements in position for mating with the first 
mentioned coupling elements, the second men 
tioned Coupling elements pointing in the same 
direction and being operatively connected to said 
lines, the axes of all the coupling elements be 
ing disposed in a substantially vertical plane, and 
One of Said coupling elements being tapered to 
thereby guide the respective elements together, 
and guide means limiting the relative movement 
between the first mentioned and second men 
tioned coupling elements to a direction axially of 
the coupling elements. 
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