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UNITED STATES PATENT OFFICE.

EDWARD L. SMITH, OF BRECKENRIDGE, COLORADO.

TUNNEL-CRANE.

No. 844,624.

Specification of Letters Patent.

Patented Feb. 19, 1907,

Apolication filed April 28,1908, Serial No, 314,179,

o all whom it may concerns:

Be 1t known that I, Epwarp L. Smrrh, a
citizen’ of the United States, residing in
Breckenridge, in the county of Summit and
State of Colorado, have invented certain new
and useful Improvements in Tunnel-Cranes,
of which the following is a specification.

This invention relates to excavating ma-
chinery, especially that adapted for use in
shafts or tunnels for placing the excavated

material upon a truck or car to facilitate the.

rapid removal of the same from the tunnel.
The object of the invention is to provide a
car that can be operated along a track laid in
the tunnel and provided with means where-
by a body or vessel loaded with the exca-

vated material can be elevated and then
upon advancing the car such vessel can be

placed on a car or truck that runs on a nar-
row track and passes entirely underneath of
the main car-body. '

In the azcompanying drawings, represent-
ing one embodiment of my invention, Figure
1 18 a side elevation, partly in section, of the
mechanism in a tunnel, showing a portion
only of the crane. Fig. 2 represents a con-
tinuation of Fig. 1, showing the other por-
tion of the crane and its operation in the
tunnel. FKig. 3 is a rear end elevation of the
mechanism. Fig. 4 shows the mechanism
on a smaller scale.

The apparatus is shown as operating in a
horizontal shaft or tunnel, (denoted generally

- by T,) on the bottom of which is laid g track
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- otally supported a sheave 15, around which
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formed of rails 5 and 6, supported on suit-
able ties 7. A crane is pivotally supported
at one end of a car-platform 8, the upright
member or post 9 of which is pivoted in a
block 10 on the platform by its lower end,
while its upper end is pivotally supported by
suttable tie-rods 11 and 12, passing to the
opposite end of the car-platform. The
crane is provided with a beam 13, extending
from the lowerend of the post 9, and which is
supported from the top of the post 9 by a
tie-rod 14. | '

At the forward end of the beam 13 is piv-

passes a cable 16, provided with a hook 17
for engagement with a box or vessel 18, con-
taining the excavated material. The other
end of the cable 16 is connected with any

suitable hoisting mechanism operated from :

the platform of the car. In the present con-
struction a traveling member or trolley 19 is

»

movable along the tie-rod 14 and has one |

end .of the cable 16 secured thereto. This
trolley 1s shifted toward the crane-post by
means of a cable 20, that is wound around a
drum 21. The cable 20 passes around a
sheave 22 on the post 9, thence around a
sheave 23 on the trolley 19, thence around a
second sheave 24 on tle post 9, and thence
back to the trolley, and is secured thereto at
29.
drum 21, it will move the trolley toward tke
car and raise the vessel 18. Obviously the
unwinding of the drum 21 will permit the
vessel to descend and move the trolley out-
ward. .

The car-platform 8 is considerably ele-
vated from the track, and at each side ispro-
vided a supporting member 30, running the
length of the car.. These members at each
end support wheels 31, that run on the tracks
5 and 6, as shown in Fig. 3. The space be-
tween the side portions 30 beneath the plat-
form 1s sufficiently large to permit the pas-
sage of a smaller car, comprising a body por-
tion or platform 32, mounted on a narrow-
gage truck, (denoted generally by 33,) wkich
runs on rails 34 and 35, laid between tke
rails 5 and 6. This car, with tke box or
vessel 18 placed thereon, can pass entirely
underneath tke crane-supporting car from

one end to the otker, and a number of trem

can be run under the car up to the end of the
track in tke tunnel.

When the vessel 18 has been elevated, the
crane-car 1s run back by any suitable means,
either self-contained or external. In the

present form there is a cross-shaft 36, sup-

ported on the platform 8 and provided with
gears 37 and 38. Chains 39 and 40 run from
these latter gears down to gears 41 and 42,
secured to the wheels 31 of the crane-car.
Another chain 43 runs from a sprocket 44 on
the shaft 36 back to a gear 45, mounted on
an operating-shaft 46 on the platform 8.
This shaft may be operated by any suitable
means, which is not shown. It may be op-
erated from a motor or engine serving to
drive the band-pulleys 47 on the shaft 46, if
desired. Also any suitable means may be
provided for operating the drum 21, which
are not shown. ' |

. By means of the chains and gears the
crane-car 1s moved out until the box 18 is in-
2 position 1mmediately above the smaller
car, whereupon the box may be deposited on
the car-platform, as shown, or else its con-
tents dumped therein, as desired. - This car

When the cable 20 is wound up on the-
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can now be run out of the tunilel, emptied, |

and thereupon returned, when the boxes 13
can be returned to the excavation by the
crane, or else a series of such cars may be
provided, and the crane-car will make suc-
cessive trips back and forth to deposit the
box 18 on the cars. Thereupon the train
of filled cars can be run out, emptied, and re-
turned and the crane return the boxes to the
excavation,

This construction has the advantage that a
series of such small cars can be used and the
crane-car moved back and forth over them,
which obviates the swinging around of the
crane, that is obviously impossible in the nar-
row limits of a tunnel. At the same time
the crane can be given a slight side motion
from side to side of the tunnel to elevaie the
vessels at different places. The long arm of
the crane also has the advantage that 1t can
project a considerable distance beyond the
end of the track and remove the material to
permit the extension of the track as the ex-
cavation advances. ' -

Having thus described my invention, I
claim— -

1. In a device of the character described,
the combination with two lines of rails form-

ing a track, and two lines of rails laid mnter-

mediate said rails forming a narrow-gage
track, of a car comprising a plaitorm sup-

ported on two upright side members, wheels

on the side members running on -the said
outer rails, a crane pivotally mounted on the
car and provided with a horizontal beam ex-

tending a considerable distance beyond the
‘car, a trolley running along the beam, a ves-

sel for containing the excavated material,
means conneciing the vessel and the trolley
whereby the shifiing of the trolley will ele-
vate the vessel, means on the car for operat-
ing the trolley, and a second car provided
with wheels arranged to run on the said in-
termediate track and to pass entirely under-
neath the car-platform between its sides,
whereby the main car can be advanced upon

elevating the vessel, to deposit the vessel.

upon said second car. -

"9, Tn a device of the character described,
the combination with two lines of rails form-
ing a track, and two lines of rails laid inter-
mediate said rails forming a narrow-gage
track, of a car comprising a platform sup-
ported on two upright side members, wheels
on the side members running on the said

~outer rails, a crane pivotally mounted on the

60

car and provided with a horizontal beam ex-
tending a considerable distance beyond the
car, a trolley running along the beam, & ves-
sel for containing the excavated material,
means connecting the vessel and the trolley
whereby the shifting of the trolley will ele-

 vate the vessel, means on the car for operat-

ing the trolley, a second car provided with

wheels arranged to run on the sald interme- :

844,824

diate track and to pass entirely underneath
the car-platform bevween its sides, whereby

the main car can be advanced upon elevating
ivhe vessel, to deposit the vessel upon said

second car, and means on the plaiform for op-

‘erating the wheels of the main car to advance

the same. -

3. In a device of the character described,
“he combination with two lines of rails form-
ing a car-track, and two lines of rails inter-
mediave of said rails forming a narrow-gage
track, of a car comprising a platform sup-
poried on two upright side members, wheels

“on said members running on the outer rails, a

crane on the car-plaiform extending over the
iraclk a considerable distance beyond the

70
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car, hoisiing mechanism mounted on the car-

plaform and connected with the crane to
elevaie a vessel ai the projecting end of the
crane, and a second car comprising a body, a
truck, and wheels running on the said inter-
mediate rails, the second car being of a size
to pass entirely underneath the platform of
said car between its side members, whereby
the crane-supporting car can be advanced to
pass over said ovher car and deposit the ves-

sel elevated at the crane exiremity upon:

said second car, a shaft mounted on the plat-
form of a car, a sprocket on each end of said
shaft, sprockets on the car-wheels, chains
connecting the shafi-sprockets with the car-
wheel sprockets; & main shaft rotatably sup-
ported on the car, a sprocket on the latter
shaft, a third sprocket on the said other
shaft on the platform, and a chain connect-

ing the latter sprocket with the sprocket on

the driving-shaft, whereby the car-wheels
are operated to advance the car.

4. In a device of the character described,
the combination with two lines of rails form-
ing a track, and two lines of rails laid mter-
mediate said rails forming a narrow-gage
track, of a car comprising a platiorm sup-

ported on two upright side members, wheels

on the side members running on the said
outer rails, a crane pivotally mounted on the
car and comprising an upright post pivotally

| supported on the car, a beam extending from

the lower end of the post a considerable dis-
tance beyond the car at one end, a tie-rod
connecting the upper end of the post with
the outer extremity of the beam, a trolley
running along the tié-rod, a sheave at the
outer end of the crane, a cable secured to the

trolley by one end and passing over said

sheave, a vessel for containing the excavated
material, means for removably securing the
vessel to the end of the cable beyond the

sheave, whereby the shifting of the trolley.

will elevate said vessel, a sheave at the upper

portion of the upright post, a cable secured
to the trolley and passing over sald sheave
and thence downward to the platform of the

car, a drum around which the latter end of
the cable is wound, a second car provided

go
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with wheels arranged to run on the said inter-
mediate track and to pass entirely under-
neath the car-platform between its sides,
whereby the main car can be ¢d vanced upon
elevating the vessel, to deposit the vessel
upon said second car.

5. In a device of the character described,
the combination with a pair of rails forming
a track, and ‘a pair of rails laid intermediate
sald rails forming a narrow-gage track, of a
car comprising a platform supported on two
upright sidz members, wheels on the side
members running on the said outer rails, a
crane pivotally mounied on the car and com-
prising an upright post pivotally supported
on the car, a beam extending from the lower
end of the post a considerable distance be-
yond the car at one end, a tie-rod connecting
the upper end of the post with the outer ex-
tremity of the beam, a trolley running along
the tie-rod, a sheave at the outer end of the
crane, a- cable secured to the trolley by one
end and passing over said sheave, a vessel for
contaimng the excavated material, means for
removably securing the vessel to the end of
the cable beyond the sheave, whereby the

shifting of the trolley will elevate said vessel,:
a sheave at the upper portion of the upvight:

post, a cable secured to the trolley and pass-
ing over sald sheave and thence downward to
the platform of the car, a drum on the plat-
form arcund which the latter ez.d of the cable

1s wound, a secord car provided with wheels |

~arranged to run en the said Intermediate

35
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track and to pass entirely underneath the
car-platform between its sides, whereby the
maln car can be advanced upon elevating the
vessel, to deposit the vessel upon said second
car, and means on the platform for operating
the wheels of the main car to advance the
same.

the combination with two lines of rails form-
img a track, and two lines of rails laid inter-

6. In a device of the character described, |

mediate sald rails forming a narrow-gage
track, of a car comprising a platform sup-
ported on two upright side members, wheels
on the side members running on the said
outer rails, a crane pivotally mounted on the
car ar.d comprising an upright post pivotally

- supported on the car, & beam extending from

the lower end of the post a considerable. dis-
tance beyond the car at one end, a tie-rod
connecting the upper end of the post with the
outer extremity of the beam, a trolley run-
nng along the tie-red, a sheave at the outer
end of the crane, a cable secured to the trol-
ley by cne erd and passing over said sheave,
a vessel for containing the excavated mate-
riul, means for removably securing the vessel
to the end of the cable beyond the sheave,
whereby the shifting of the trolley will ele-
vate sald vessel, a sheave at the upper por-
tion of the upright post, a cable secured to
the trolley ard passing over said sheave and
thence downward to the platform of the car,
a d.um on the
latter end of the cable is wound, a second car
provided with wheels arranged to run on the
said intermcdiate track and to pass entirely
underneath the car-platform between its

sides, whereby the main car can be advanced

upon elevating the vessel, to deposit the ves-
sel upcn said second car, a shaft mounted on

‘the platform of a car, a sprocket on each end

of said shaft, sprockets on the car-wheels,
chams connecting the shaft-sprockets with

the car-wheel sprockets, a main shaft rota-

tably supported on the car, a sprocket on the
latter shaft, a third sprocket on the said
other shaft on the platform, and a chain con-

| necting the latter sprocket with the sprocket

on the driving-shaft, whereby the car-wheels
are operated to advance the car.
EDWARD 1.. SMITH.
Witnesses: '
FrED. J. DoLE,
WiLriam H. REm.
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