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To all whom 1t may concern:
Be it known that I, Henry f
of the King of Great Britain and Ireland, and

a resident of the borough of Manhattan, mn |
the city, county, and State of New York,.

have invented certain new and useful Im-
provements in Tunneling Apparatus, of
which the following is a specification.
My invention relates to tunneling appa-
ratus and particalarly to apparatus for rock
tunneling, the object of my invention being
to provide an improved carriage for the
drills, ete.. - N
In the aceompanying dr
is s side elevation of a carriage embodying
my invention; Fiz. 2 is a plan thereof; and
Fig. 3 is an end view. =~ . -
My device comprises a carriage 10 pro-
vided with a forwardly extending arm 11,
preferably of cantaliver construction as

shown, and a rearwardly extending balanc-

ing arm 12 carrying counterweights 13.  'The

arm 11 is of sueh length as to extend beyond
the muck pile 14 and over the bench 15 and
carries the horizontal drills- 16 at 1ts ex-

tremity for driving the heading and behind

them the vertical drills 17 for breaking down
the bench. To afford a suitably rgid suP—;
port for the drills, I mount them adjustably
upon the columns 18, which for the vertical

“drills are swung at the top from pivoted

brackets 19 while the bottom is provided

with a foot block 20 with screws 21 for mak-
“ing the same firm.

The column for the ver-
tical drills is suspended from slides on the
string picces of the cantaliver arm, so that
the beneh drills may be moved closer to or

farther from the heading drills as may be
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expedient, while the beneh drills themselves
may be laterally adjusted across their sup-
porting column il desired. . )

In order to elear the drills of the walls of
the cut when the earriage is to be traveled,

heading drills are provided with tackle 23
attached to the bloek at the foot of cach col-
amn, by means of which the latter, being
hinged to the brackets 19, may be swungup

e drifls
of being
dangcer,

to elear the bench flooy,

When it is desired to fire a blast
and their supporting colurms, mstead
dismantled and carried back out o

JAPP, a subject |

awWIngs, Figure 1.

passing around the

safe distance.

i

: - After thé blast the carriageis '
again run forward, the columns lowered. to

position and the drilling operations can begin-

again at once—thus saving much time and . .

labor heretofore lost. | |

To facilitate the moving of the. carriage, it

may be provided with a winch 24; operated
by any suitable power, the wire r

desired to move the carriage, fastened to a
convenient projection, for instance, a drill
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| the wire rope from
which'is carried 1n the direction which it is
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stuck in a crevice in the rock, and the winch |

set, In operation.
, A roofing 25
3) may be placed over the carriage and canta-

the workman against drip or accidental falls
froin the unfinished roof of the eut.. -

My carriage may also be provided witha
_ | 5
To thisend I

mount a pair of inclined slides 25% beneath

conveying apparatus for removing the muck
and delivering it to the cars.

the carriage proper, the lower ends of which

iver arm, or over the latter alone, to protect -

(shown 1n 'd(')tted-'-lihes;, Fag
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reach to the foot of-the muck pile. 'A scoop ..

or pair of scoops 26 is pulled, on the loading
travel, by a heavy rope 27 passing around a

pulley 28 to the smaller cylinder of the winch,

and on the return stroke by a lighter rope.29

of the winch. - At the forward end

cylinder _
the scoops are lifted by the

of the carriage

arm 11-above the bench so that they can as-

sist in removing the muck broken.down by
the heading drills. A handle 31 is provided
for the scoop by which the latter may be
ouided into the muck pile when filling. - Af-
fer the scoop is filled, it slides down the muck
pile to the foot of the incline up which it 1s
pulled by the winch, finally passing along the
horizontal section 32 to the point of dis-
charge, when it empties.into a car.

In order to provide against interruption of
work in case of a break down of the device,

‘he horizontal colutnn 1% is swiveled on its  the carriage 1s made of suflicient width to

5 haneer 22, while the vertical colummnsfor the

s{mn the fracks of the dump cars and the
slides 25* are hinged at therr upper ends and

provided with tackle 33 by which they may
he hoisted uprout of the way of the dump-

cars,  Should the apparatus get out of order

“for any reason, it could be rolled back out of
the way, the stides lifted and the tunneling .
“work progress without serious interruption.
A considerable saving is also made, 1 case

) . ) . | . . . . .
are merely swung up on the cantaliver arn | the drills are operated pneumatically, by car-

as described, and the carriage run back to a | rying the compressed aty through

metal tub-

ulley .30 -to the larger |
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ing 34 attached to the carriage. KEach drill
could be fed from a very short flexible hose
from this tubing and a short hose ¢oupling
(of large dla,metel) would connect the tubing
]%t the rear of the carriage to the rhain air
ne.
sive rubber tubing would Thus be (one away
with.

Various modifications of the dewce mnay be

employed without departing irom mYy inven-
tion and I do not hmit myself to the precise

strueture shown.

I claim as my inevntion:

1. Apparatus for bench’ tunneling, com-.

prising a traveling frame and a for War(lly eX-
tending arm theretm carrying horizontal

drills f01 making a headmo 1 the upper por--

tion of the tumld and Veltl(:al drills in the
rear of the horizontal drills for breaking down
the bench, substantially as described.

2. Appalatus for bench tunneling, com-

prising a traveling frame and a forwardly ex-
tending armn therefor carrymg horizontal

drills for making a heading in the upper por-
tion of the tunnel and vertical drills in the

rear of the horizontal drills for breaking
~down the bench, in combination with a con-

veyer appar atus carried in part by said for-

wardly extending arm, the conveyer proper

being brought above the level of the bench
to remove the muck broken down by the

" heading drills, substantially as described.

i
by

3. Appamtus for bench tunneling, com-

prising a traveling frame and a forwardly ex-

tending arm therefor adapted to carry the
drills above the bench, in combination with a
drill support movably mounted on said arm
and means for swinging said drill support

The customary lonﬂ lengths'of expen-
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clear of the tunnel walls when the carriage is
to be traveled, substantially as described.

4. Appar atus for bench tunneling, com-
prising g traveling frame and a forwa,rdly ex-
{ending arm therefm adapted to carry the
drills above the bench, in combination with a

 vertical drill support and means for s SWINging

the same up to clear the bench floor when the

carriage is to be traveled, substantially as de-
sunbed

5. Apparatus for bench tunneling, com-

prising a traveling frame and a forwardl}' ex~

tending arm therefor adapted to sarry the
drills &bove the beneh, in combination with a

horizontal transverse drill su pport and means

for swinging the samg on a vertical axis so as
to clem Lhu walls of tlie tunnel when the car-

riage is to be traveMd substantially as de-

SCI 1bed

6. Apparatus for huml tunneling, com-
prising a traveling fraghe and a for w.:u*dly ex-
tending arm ﬂl(‘l()t(;l carrying horizontal
drills for making a hu{dn i 1n the upper por-
tion of the 111111101 andl, wqhml drills 1 the

rear of the 11011401]’[*3‘ deills for breaking

down the bencly, in canibination with a 11,5;1([
fluid conduit nmuniL y o sald cuiriage and
extending up said arnj'to the drills : and flexi-
bly (,onnectfﬂl at one did-to the drills and at
the other to'a maini %uppl} pipe, substan-
tially as described. | -

In testimopy whereof 1 have signed my

name to this peu(mat]on 1n the pu,au 1ce of

two subsec: 1bmn Wi tllessed,
- - . [[ILNL;\ :\] P
- Witnesses: R IRt

_ ; .
"H. D. Forsgs, | |
W. J. Serp. o
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