
No. 829,903. PATENTED AUG, 28, 1906. E, G, WILLIAMS & E. H. BROWN, 
ORTUNNEL ARCH CONSTRUCTION. MACHINE FOR, HANDLING MATERIAI, F 

4. SHEETS-SHEET l, APPLICATION FILED APR, 3, 1906, 

| -| -1 

| 
28it-cosco: 

  
  

  



No. 829,908. PATENTED AUG, 28, 1906. 
E. G. WILLIAMS & E. H. BROWN, 

MACHINE FOR, HANDLING MATERIAL FORTUNNEL ARCH CONSTRUCTION. 
APPLICATION FILED APR. 3, 1906. 

4SHEETS-SHEET 2. 

S. 

W 
7 7 

311 uovtozs, 

NS 
28it-cases: 

2. Caes s \ , 6-4, 73. 
a. tf NS NS Séze: 7/-a i? fi.lt. elttoos. 

  

  



No. 829,903. 

(28)iticsci: NS 

(24.7%iaé.7 . . 
ill-f6 

N) to 
j NS 

s 

PATENTED AUG, 28, 1906, 
E. G. WILLIAMS & E. H., BROWN. 

MACHINE FOR, HANDLING MATERIAL FORTUNNEL ARCH CONSTRUCTION, 
APPLICATION FILED APR, 3, 1906. 4 SHEETS-SHEET 3. 

311 vow tow, 

4. --- 5, 2124 - 
“fa2... 77 ‘re-a----- 

33 %. 22-g ? 
71. - elitovicy. 

  



No. 829,903. PATENTED AUG, 28, 1906. 
E. G. WILLIAMS & E. H. BROWN, 

MACHINE FOR HANDLING MATERIAL FORTUNNEL ARCH CONSTRUCTION, 
APPLICATION FILED APR, 3, 1908, 

4 SHEETS-SHEET 4. 

Sitwcases: 

64-, -z. 
glittowic g6. 

  



UNITED STATES PATENT OFFICE. 
EDWARD G. WILLIAMS AND ELMER. H. BROWN, OF WASHINGTON, 

DISTRICT OF COLUMBIA. 
MACHINE FOR HANDLING MATERIAL FOR UNNEL-ARCH CONSTRUCTION, 

No. 829,903. Specification of Letters Patent. . . - laternted Aug. 28, 1906. 
Aprlication filed April 3, 1906. Serial No. 309.683, 

To all it hop, it 7) (ty rion-cern: 

IO 

ing to receive the backfill. 
in the construction of rock-tunnels, where 
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Be it known that we, EDWARD G. WIL 
LIAMS and ELMER. H. BROWN, citizens of the 
United States, residing at Washington, in 
the District of Columbia, have invented cer 
tain new and useful Improvements in a Ma 
chine for Handling Material for Tunnel-Arch 
Construction; and we do hereby declare the 
following to be a full, clear, and exact de 
scription of the invention, such as will enable 
others skilled in the art to which it appertains 
to make and use the same. 

This invention relates to tunnel construc-. 
tion. 

In soft-ground tunnels, where the overlying. 
material is supported temporarily by timber 
ing before the permanent masonry is con 
structed, there is a comparatively small work 
ing space left between the completed perma 
nent tunnel-arch and the temporary timber 

The same is true 

timbering may or may not be necessary, but 
where some form of artificial lining is consid 
ered advisable and where it is necessary to 
fill the space existing between the exterior 
surface of the completed arch and the rock 
or timbering above. 
Where the permanent arch has been con 

structed of any material selected-such as 
concrete, brick, stone, iron, or steel-it is 
necessary to fill the remaining space over the 
arch with whatever material has been se 
lected for backfill, usually concrete, earth, 
broken stone, or gravel, or a combination of 
these, such as a haunch and crown filling of 
concrete directly over and around the arch 
with earth filling above. Owing to the fact 
that no feasible mechanical appliance has 
been constructed that would work effectively 
in this contracted space the filling has here 
tofore been handled by being passed upward 
and back into position by shoyeling or by 
some similar laborious procedure. 
To eliminate the above-named objection 

able features in a tunnel construction and to 
expedite and to cheapen the work is the ob 
iect of the present invention, and this object 
is secured by the provision of a novel and 
thoroughly practical form of apparatus that 
will in a rapid, continuous, and positive man 
ner deliver the material to any point on the . . . 
exterior surface or radius of a tunnel-arch nated generally. C. The hoisting apparatus 
irrespective of its width and inward beyond B embodies a framework consisting in this 

form of the invention. 

the face of the tunnel to any reasonable dis 
In addition, where the tunnel-arch tance. 

is built of concrete the same conditions de 
scribed as to restricted space exist between 
the surfaces of the forms on which the arch is 
constructed and the timbering above, or in a 
rock-tunnel the natural rock surface above. 

55 . 

Under these conditions-that is, with a con- . 
crete arch-the arch itself as well as the 
haunch filling and backfilling can be built in 
an expeditious and economical manner by 
the apparatus hereinafter described. Mech 
anisms for accomplishing these results are 
exhibited in the accompanying drawings, in 
which like characters of reference indicate 
corresponding parts, and in which 

Figure 1 is a view in side elevation exhibit 
ing one embodiment of the invention. Fig. 
2 is a plan view of the apparatus shown in , 
Fig. 1 with certain of the parts omitted. Fig. 
3 is a view inside elevation of a modified 

Fig. 4 is a view in 
end elevation of the apparatus shown in Fig. 
3. Figs. 5 and 6 are detail views of portions 
of the apparatus. Fig. 7 is a view in plan of 
a portion of the substructure. Fig. 8 is a de tail view, on an enlarged scale, of a portion . y 

of the mechanism as shown in Fig. 1. 
Referring to the drawings, and to Figs. 1. 

and 2 thereof, A designates the tower or sub 
structure of the apparatus, which may be of 
"any preferred construction, and supports a 
deck preferably of the full width of the tun 
nel. The tower is mounted upon suitable 
wheels a, that travel on tracks a, disposed 
parallel with but outside of the tracks for the 
excavating and other mechanisms employed 
in constructing tunnels. The framework of 
the tower is of such height that the deck will 
be elevated a sufficient distance above the 
track-bed to permit all of the rolling stock 
employed in removing the excavated ma 

95 

terial and supplying the building material 
freely to travel without interruption, so that 
each of the apparatuses may operate without 
in the least interfering with the others, and 
thus expedite and further the operations that 
are being carried on. 

too 

At the front portion of the deckismounted 
a stationary hoisting apparatus, designated 
generally B, and at its rear portion is mount 
ed a cantaliver swinging conveyer, desig 
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instance of a pair of vertical end posts b, a 
pair of intermediate inclined posts b, and 
two pairs of oppositely-inclined braces band 
b', the lower ends of which are socketed in 
the deck. 
are mortised into the posts b, while the up 
per ends of the braces b bear against a cross 
plate b°, firmly bolted to the upper ends of 
the posts band t, which is secured an I-beam 
b'. To hold the posts b and b against yield 
ing to any strain to which they may be sub 
jected and which would tend to distort the 
frame tie-rods b are employed that pass 
through the posts b°, braces b, and web of the 
beam b', and are adjusted as to tension by 
terminal nuts b, that bear against the posts 
b* and web of the beam b'. 
The frame thus generally above described 

has been found thoroughly efficient in opera tion in resisting strains and withstanding 
hard usage; but, as will be obvious, other 
forms could readily be constructed that 
would serve equally well for the same pur 
pose, and therefore it is to be understood that 
the invention is not to be limited to the par 
ticular arrangement herein shown and de 
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scribed. . 
Secured to and connecting the upper ends 

of the posts b° is an I-beam b', to an inter 
mediate portion of which is bolted or other 
wise secured the upper end of an inclined I 
yearn h", the lower end of which is down 
curved and suitably secured to the beam b' 
adjacent to one of the braces b'. The beam 
b' constitutes a track for a trolley, compris 
ing ahead b, two rollers b, and a sheave b. 
The rollers are disposed on opposite sides of 
the web of the beam b' and are designed to 
travel on the upper faces of the under flanges 
thereof, as shown in Fig. 5. The sheave is 
disposed on one side of the head and is en 
gaged by a hoisting-rope b', which has one 
end sectired to the fiead on theside opposite 
the sheave and its other end connected with 
a suitable hoisting mechanism hereinafter de 
scribed. The bend or loop of the rope is en 
gaged by the sheave of a hook-block b, 
which is provided for the purpose of elevat 
ing the bucket b", that supplies the filling ma 
terial, and is furnished with the usual dump 
ing-door to be operated by hand. To limit 
the movements of the trolley relative to the 
beam b', stops b are provided at the ter 
minals of the track with which the head en 
gages at the limit of its forward and rear 
ward movements. The track b is hereih shown as laterally deflected or obliquely-dis 
osed relatively to the longitudinal center 
ine of the deck to clear overhead trolley 
wires and also to permit the use of the hoist 
ing or elevating apparatus, with a two-track 
tunnel, as it will be seen that under these con ditions the platform - car supporting the 
bucket will always be disposed close to one 
side of the tower, and thus in position to 

The upper ends of the braces b 
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allow the hook-block to engage the bucket. 
If, however, the track were single and pro 
vided with sidings, there would be stretches 
in its length where the platform-car would be 
equally distanced from the sides of the tower, 
and the bucket could not, under sueh con 
ditions, he lifted, unless the track l'" were 
straight, whence it will be seen that the ob 
liquely-disposed track is necessary in tunnels 
employing double tracks. The track may, 
however, if preferred be disposed parallel 
with the longitudinal center line of the deck. 
The object in having the lower end portion 

7 o 
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b' of the track bi" downturned or curved, as . 
more clearly shown in Fig. 1, is to prevent 
the trolley from moving backward when 
draft is first applied to the hoisting-rope b', 
which would cause the rope to assume an an 
gilar position, with the result that the 
bucket would contact with the deck-timbers, 
and thus interfere with the operation of the 
apparatus. When the bucket has reached 

So 

the limit of its upward movement, it is at 
tached by a workman to the trolley by 
means of a hook h'', carried by a short sec 
tion of chain secured to the trolley-head, and 
which is hooked into engagement with the 
bail of the bucket, so that when the latter has 
been moved to the position shown in dotted 
lines in Fig. 1 and is dumped upon the hoist 
ing-drum being reversed to allow the bucket. 
to resume its normal posit on the bucket 

95 

will not drop into the material-receiving hop 
per H, which would otherwise result if the 
hook b' were not provided: 
. The swinging conveyer C, which consti 
tutes one of the essential features. of this in 
vention comprises in part a base consisting of 
a plurality of channel sill-beams c, that are 
connected and transversely braced at their 
forward and adjacent to their rear ends by 
trusses c and c'. 
beams is series of transverse I-beams c' and 
c, that are suitably secured to the deck-tim 
bers, and each series of the beams c' and c 
carries curved I-beam tracks c' and c, re 
spectively, the track c' being carried by the 
beams c' and the track c' by the beam c'. 
The upperfaces of the latter track are engaged 
by rollers c, carried by the sill-beams c, while 
the base-flanges of the former track are en 
gaged by pairs of rollers c', carried by brack 
ets c', rigid with the sill-beams c. The base 
is centered for Swinging movement in a hori 
Zontal plane by a pin c', that is carried by 
the trusses c and engages a bearing c', sup 

Disposed beneath the sill 

IOC 

O 

t 15 

ported by the inner pair of transverse - 
beams c”, as clearly shown in Fig. 1. 

Supported in any preferred inanner upon 
the RE, c is an electric hoisting-engine 
consisting generally of an electric motor ct, a 
drum c', and power-transmission gearing c5, 
and a conveyer-belt-driving apparatus com 
prising generally an electric motor c1, a drum 
c", and a power-transmission gearing c". 
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Owing to the contracted space which these 
mechanisms must necessarily occupy, it is 
preferred that they shall be electrically 
driven; but, as will be obvious, otherforms of 
mechanisms may be employed, if preferable, 
and still be within the scope of the invention. The conveyer-frame comprises an angu 
larly disposed feed-section c' and a horizon 
tally-disposed discharge-section c', the frame 
members of which are connected and braced 
by cross-trusses c and brace-plates c', the 
frame members being rigid throughout their 
entire length and having permanent angular 
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"posts c. 

disposition relative to each other. The feed 
section c' is composed of two structural iron 
stringers or members c, the lower end por 
tions of which are suitably secured to the sill 
beams c and the upper portions to a pair of 
posed of two structural-iron stringers or 
members c, that are secured to and support 
ed at their rear ends by the pair of posts c' 
and intermediate of their ends by a second 
pair of posts c'. The lower ends of the two 
pairs of posts are secured to foot-plates c”, that 
are firmly bolted and riveted to the sill 
beams c. . , 

By the arrangement of the stringers and 
posts as described it will be seen that it con 
stitutes a cantaliver-frame, and not only is 
the forward end of the feed-section of the 
conveyer-frame supported against down 
ward yield, but that the discharge-section as a 
whole is braced both against lifting at its rear 
end and dropping at its forward end, so that 
its positive retention in a horizontal plane at 
all times is assured. This is a feature of the 
utmost importance, inasmuch as owing to 
the contracted space in which the apparatus 
Works no overhead guys can be employed to 
support the forward end of the conveyer 
frame, and as the downward pressure on the 
discharge-section is very great it is absolutely 
necessary that some efficient means be pro 
vided to counteract any tendency on the part 
of the frame to yield, and this is effectively 
secured by the arrangement of cantalivers 
shown. 

55 

In addition to the stringers c the dis 
charge-section embodies two wooden rein 
forcing frame-pieces c, Fig. 6, that are bolt 
ed to the stringers and carry on their upper 
and lower edges journal-boxes c' and c, the 
former of which support spool-shaped con 
yeyer-belt guide-rollers c and the latter cy 

: lindrical conveyer-belt guide-rollers c'. The 

addition to the 

65 

stringers c' carry similar journal-boxes and 
guide-rollers. These rollers are engaged by 
the endless conveyer-belt c, which is of the 
usual or any preferred construction and 
works on the upper surfaces of the two sets of guide-rollers, as clearly shown in Fig. 6. In 

carry a snub-roller c, while the sill-beams 
support two similar snub-rollers c and c', as 

829,903 

The discharge-section c. is com 

guide-rollers the stringers 

8: 

shown in Fig. 1. The belt at its lower end 
passes around a pulley c', carried by the 
beams c, and at its upper end around a pulley 
c, having combined with it a tensioning de 
vice, (designated generally c.). It will be 7 O 
noted by reference to Fig. 1 that contrary to 
the usual practice the conveyer-belt is driven 
at a point some distance from its lower end, 
thus to afford more room for and protection 
to the driving mechanism. 
The hopper H, that receives the concrete 

75 
from the bucket, is supported near the rear 
end of the base and discharges near the lower 
end of the conveyer-belt and is provided with 
the usual hinged bottom to be operated by 
hand to discharge its contents. 
noted by reference to Fig. 1 that the trolley 
will be stopped at a point on the trackb', that 
will bring the bottom of the bucket directly 
over the hopper, so that accurate discharge 
of the contents of the former will be assured. 
As will be seen with reference to Fig. 1 the 

conveyer-belt passes around the two sets of 
guide-rollers, thence over the snub-roller c', 
thence around the drum c, thence over the 
snub-rollers c' and c, and thence around the 
rollerc. 
covered by india-rubber to give it the maxi 
mum adhesion, and a coöperative relation 
between the belt and the drum is always se 
cured by means of the tension device c. 
The apparatus shown in Figs. 1 and 2 is 

adapted for work upon single tunnels of . 
standard width; but where the apparatus is 
to be used in connection with a tunnel of 
double width it is essential that means be 
-provided whereby the free end of the con 
veyer-frame may be permitted to traverse a 
desired arc without contact with the arch 
timbers. Various mechanisms may be em 
ployed for this purpose, that shown in Fig. 3 
eing one arrangement that has been found 

efficient for the purpose and which consists 

It will be 

go 
The face of the drum is preferably 
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in supporting the sill-beams upon jacks c', 
which by being operated in the usual man 
ner will raise or lower the eonveyer-frame 

II c. 

any predetermined distance, and thus in a 
practical manner secure the object sought. . . . 

: Where the apparatus is to be used in con 
junction with a single tunnel containing four 
or more tracks, the arc that will necessarily 

t is 
have to be traversed by the conveyer-frame 
to deposit the filling will be so great that the 
material would be deposited at such distance 
from the rammers as to require extra shovel 
ing, and to obviate this an additional tower 
or substructure D may be employed, as 
shown in Fig. 4, which will occupy a position 
alongside the tower upon which the mechan 
ism is supported, and assoon as an effective 
area of the tunnel has been supplied with the 
filling the superstructure will be shifted 
from the first tower A to the supplemental 
tower D, and when the work has been com 
pleted by the apparatus on this tower the 

I 25 



5 

IO 

15 

for use in tunnels of any size. 
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or other material in a positive and expedi 

horizontal plane. 

4. 

superstructure is again reshifted to the first 
tower A, and so on. The second tower will 
be constructed in all particulars as the first 
tower, and also will be of a sufficient height 
between its deck and the track-bed to form 
a passage-way to permit. the rolling-stock : 
employed in the construction of the tunnel 
to pass thereunder. 

It will be seen from the foregoing descrip 
tion that by the apparatus herein described 
provision is made for supplying backfilling. 

tious manner to any part of an arch for ad 
justing the conveyer relatively to the radius 
of the arch, thus to permit of the filling or 
other material being supplied at the 
haunches and for adapting the apparatus 
As will be manifest, by mechanically feed 

ing or delivering the backfilling or other ma 
terial to the place where it is distributed a 
large number of employees heretofore neces 
sary in wheeling the material in barrows will 
be dispensed with, thereby effecting a large 
saving in time, labor, and expense in the con 
struction of tunnels. 
Owing to the simplicity of the construc 

tion of the apparatus liability of derange 
ment in use is reduced to a minimum, and, 
further, in case of damage repairs may read 
ily and easily be effected, as all the parts 
may be constructed in standard sizes and be 
thus interchangeable. 
What we claim is- . 
1. In a machine for handling material for 

tunnel-arch construction, a conveyer having 
its discharge end disposed in a substantially 
horizontal plane, a cantaliver is described 
for supporting the said, end, and means for. 
vertically adjusting the said end while main 
taining it in such plane. 

2. In a machine for handling material for 
tunnel-arch construction, a conveyer having 
its discharge end disposed in a substantially 
horizontal plane, a cant aliver as described 
for supporting the said end, means for ver 
tically adjusting the said end while main 
taining it in such plane, and means for sup 
plying material to the conveyer. 

3. In a machine for handling material for 
tunnel-arch construction, a conveyer having one end disposed in a substantially horizon. 
tal plane, a cantaliver as described for sup 
porting the said end, and means for bodily 
adjusting the conveyer in a vertical plane 
and maintaining said end in a substantially 

4. In a machine for handling material for 
tunnel-arch construction, the combination 
with a substructure and a stationary hoist ing-frame thereon, of a conveyer laterally 
Swinging in a horizontal plane and having its 
lower end disposed beneath the said frame. 

5. In a machine for handling material for 
tunnel-arch construction, the combination 

x . . . . - c. , . . . . 

with a substructure, of a stationary hoist 
ing-frame thereon, elevating mechanism sup 
ported by the frame, a laterally-swinging 
conveyer having its lower end disposed be 
neith the frame, and a hopper supported 
over the conveyer. 

6. In a machine for handling material for 
tunnel-arch construction, the combination 
with a tunnel having the usual tracks, of a 
substructure bridging the tracks and form 
ing a passage-way in conjunction therewith 
and supporting elevating mechanism. 

7. The combination with a substantially 
horizontal conveyer arranged to discharge 
material between a tunnel-roof and centering, 
of means for adjusting the said conveyer ver 
tically while maintaining it substantially 
horizontal. 

7 O 
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8. A machine for handling material for . 
tunnel-arch construction, embodying hoist 
ing and conveying mechanisms and two rela 
tively movable substructures upon which 
the said mechanisms are interchangeably 
supported. 

9. In a machine for handling material for 
tunnel-arch construction, a conveyer having 
a horizontally-disposed rigid section and a 
cant aliver-support disposed beneath the sec 
tion. 

10. In a machine for handling material for 
tunnel-arch construction, a conveyer com: prising inclined and horizontally - disposed 
sections, and a cantaliver-support disposed 
beneath the horizontal section. 

11. In a machine for handling material for 
tunnel-arch construction, a swinging con veyer comprising inclined and horizontally 

90 
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(iisposed sections, and a cantaliver-support 
disposed beneath the sections. 

12. In a machine for handling material for 
tunnel-arch construction, a swinging con 
veyer comprising an inclined section, a hori 
zontally-disposed section, and a cantaliver 
support with which the two sections are rig 
idly connected. 

13. In a machine for handling material for 
tunnel-arch construction, the combination 
with a tunnel having the usual tracks, of a 
substructure bridging the tracks and form 
ing a passage-way in conjunction therewith 
and supporting elevating and coiiveying 
mechanisms. . 

14. In a machine for handling material for 
tunnel-arch construction, the combination 
with a tunnel provided with the usual tracks, 
of a supplemental track having its rails dis 
posed outside of the first-named tracks, and 
a substructure, carrying hoisting and con 
veying mechanisms, running On the supple 
mental track and forming a passage-way to 
permit the travel of rolling-stock over the 
first-named tracks. 

15. A machine for handling material for 
tunnel-arch construction embodying hoist 
ing and conveying mechanisms, and two sub 

105 
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structures upon which the said mechanisms are interchangeably supported. 
16. In a machine for handling material for 

tunnel-arch construction, the combination 
with a tunnel having the usual tracks, of a 
tower bridging the tracks and forming a pas 

IO 

veyer. 
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elevating material 
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sage-way in conjunction therewith a con 
veyer mounted upon the tower and having a 
substantially horizontal portion arranged to 
discharge material between the tunnel-roof 
and centering, and means for elevating ma 
terial from the tunnel-tracks to the con 

17. A machine for handling material for 
tunnel-arch construction, embodying a sub 
structure constituting a passage-Way, a con 
yeyer mounted upon the substructure and 
having a substantially horizontal portion ar 
ranged to discharge material between the 
tunnel-roof and centering, and means for 

from the tunnel-floor to 
the conveyer. . . . . . . 

18. In a machine for handling material for 
tunnel-arch construction, the combination 
with a substructure arranged to provide a 
passage-way, of a conveyer mounted upon 
the substructure and arranged to discharge. 
material between the tunnel-roof and cen tering. . . . . . . . . . . . . . 

19. In a machine for handling material for. 
tunnel-arch construction, the combination 
with a substructure arranged to provide a 
passage-way, of a conveyer mounted upon 
the substructure and arranged to discharge 
material between the tunnel-roof and cen tering, and means for supplying material to 
the conveyer. . . . . . . . . . . . 

20. In a machine for handling material for. 
tunnel-arch construction, the combination 

S 

with a substructure arranged to provide a 
passage-way, of a conveyer mounted upon 

horizontal portion arranged to discharge 
material between the tunnel-roof and cen tering. 

21. In a 

with a substructure arranged to provide a 
passage-way, of a conveyer nounted upon 
the substructure and having a substantially 
horizontal portion arranged to discharge 
material between the tunnel-roof and cen 
the conveyer. . . . . . . . . 

22. In a machine for handling material for 
tunnel-arch construction, the combination with a substructure arranged to provide a 

material, between the tunnel-roof and cen 
tering. . . . . 

23. In a machine for handling material for 
tunnel-arch construction, the combination 
with a substructure arranged to provide a 
passage-way, of a conveyer movable upon 

the conveyer. 

tures to this specification in the presence of 
two witnesses. . 

EDWARD G. WILLIAMS, 
ELMER. H. BROWN. 

Witnesses: . . . . 
- HENRY E. TRIPP, 

C. E. WoRTHINGTON. 

passage-way, of a conveyer movable upon. 
the substructure and arranged to discharge 

6o 

In testimony whereof we affix our signa 

the substructure and having a substantially . 

. . . . 45. 
machine for handling material for . 

tunnel-arch construction, the combination. 

So 

tering, and means for supplying material to 
55 
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the substructure and arranged to discharge. 
material between the tunnel-roof and cen 
tering, and means for supplying material to 
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