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To all whom 1t may concern:. _
Be it known that we, S1iLAs A. KNOWLES
and Warter . CARR, citizens of the United

Qtates of America, residing at Idaho Springs,
county of Clear Creek, and State of Colorado,

have invented a new and useful Tunneling-
Machine, of which the following 1s a specifl-
catlon. o - __

Our invention relates to improvements 1n
railroad and mine tunneling machines, and

“the objects of our Invention are: First, to

provide a reciprecating cutter head tunnel-
ing machine that is adapted to cut tunnels 1mn

Toek for mining and railtoad use. . Second,

to provide a tunneling machine that will cut
tunnels of angular shape and of any s1ze.
Third, to provide a mnachine that will cut tun-
nels or drifts or passage-ways for any purpose

into rock, and that will form a tunnel with

2{(

vertical side walls and with a straight curved

or semi-curved form, and that will also cut
out a water channel in the floor of the tunnel

and egrooves in. which to lay and cement rails

|

if desired.  Fourth, to provide a tunneling
_ b o

29

machine having
vided with a plurality of removable rock cut-
ting bits that are of the full height of the tun-

el or of any desired part of the full height of

30

39

40

- different parts of the tunnel’s

45

50

the tunnel, and that are adapted to bemoved

over the face of the tunnel. Fifth, to pro-

vide a tunneling machine in which a recipro-
cating cutter-head is adapted to be moved
across the breast of a tunnel from wall to
wall. Sixth, to provide a tunneling ma-
chine having a reciprocating cutter-head
movement, and a forwardly feeding move-
ment of the cutter-head into rock, and that 1s
adapted to be fed through an arc of a circle
across the predetermined width of the tunnel
as it operatively cuts said tunnel into rock,
and that is adapted to be set in the tunnel at
+ height and be
fixed rigidly in operative tunnel cutting po-
sitions'in‘said tunnel. And seventh, to pro-
vide a simple, practical tunnel cutting ma-
chine that is adapted to use the common
form of chisel edge drill for cutting the rock,

and any suitable kind of motor of the com-.

mon form of reciprocating engine, also cam
and spring motion, for driving the rock cut-
ting ‘bits. ‘We attain these objects by the

echanism illustrated in the accompanying.
drawings, in which:

 Tigure 1, is a horizontal sude elevation of a

tunneling - machine embodying ~our inven-

&

perspective view of the 7
1llustrates in perspective the different forms
of bits used.

a narrow cutter-head pro-

13, is a vertical longitudinal central sechion

[ Fig. 4, is.a front eleva-

tion of the machine, a portion only of the
- . - - ) “

cutter-head being shown. = Fig: 5, 1s a trans-

view of the same.

verse vertical sectional view of the machine; -

taken centrally therethrough.. Fig. 6, 1s &
cutter-head. Yig. 7,

Fig. 8, is a side elevation of
the machine, showing means for elevating
it to stand at different levels, Iigs. 9 andd
10 show cutter-heads adapted for différent
forms of tunnel roofs.

the cutter-heads; Fig. 12, is a diagram illus-

trating the shape, of gne form of tunnel, and

the progressive order of removing or cutting

away the rock, and Fig. 13 is a horizontal
side elevation of our tunneling machine

. _ Fig. 11 shows the-
manner of placing the cutting bits on one of

60

70

showing a motor thercon operatively. ar- .

ranged to reciprocate the cutter head.. -
Similar letters of reference refer to similar
paris throughout the gFveral views,.

Referring to the drawings, the numeral 1,

designates a carriage which 1s mounted on.

wheels 2; these wheels are secured to axles 3,
which may form a part of or be secured to the
under side of, the carriage by any suttable
means. We preferably illustrate these axies

O -

8o

secured to the axles In boxes 4, which are

formed on the under side of the carriage 231
are provided with caps 5, by which the axles
are removably secured in their bearings to

‘the carriage. This carriage is preferably

>

formed of a low flat body portion 6, from the
front and rear termindl ends of which large

lug portions 7 depend, to the bottom of which
the axles are

| _,om*i‘m.]e{l adjacent to their 131~
ner ends, while through their outer end por-

tions apertures & are formed. These aper-

fures are formed substantially parallel with
the axles of the carriage, and in these aper-
tures we secure tubes 9, preferably by placing
bolts through them and the ligs. 'Phese
tubes preferably extend shghtly beyond the
opposite ends of these lug portions,of the cal-

riage, and in the opposite ends of {hese tubes

wo secure nuts 10, which are cach provided

with an axial threaded aperiure’'in which a

threaded rod 11 is threaded, which we term

30

100

102

the wall braces, the inner end of which ex-

tends through the nut into the tube a short
distance. The outer end of each of these
wall braces is provided with an aperture
adapted to receive a pin or rod, which is used

v - . e . , ' T -
tion. Tig.2,1s a plan view of Fig. 1. Fig. | to turn the screw. The ‘outer ends of the

119
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- screws .are -also provided with heads 12, the-|
faces of which are serrated to forma frictional
gripping surfacé... These . wall braces “are |
:adapted to be serewed against-the side walls |
~of the tunnel the' maiachine 15 making -and
brace:the carriage against movement. . The.
‘opposite sides of the carriage at its'opposite
vend Forti-ons.' are also provided with project--

lugs 13; to which ‘tods i14. are secured,.

111g s Lo, b _ L1 810 SCLULE
which wé term-extension rods.  "'hese exten-.

10
.sion' rods extend through the'lugs and ‘along:
“both sides of the carrisge, and are provided |
. with nuts aty their forward ends; which are |

- screwed. against the ends of the lugs at: the |’

15.

- to'the lugs and ‘{0 the carriage.. The ‘rear.|
20°

ends. of .these fods extdnd rearivard a short
distance, and-support a cross. yoke 15, which’

“extends’ across:from- ome"rod to. the other,

“and is secured to-each-end of the rods by |
- nuts '16; which . are threaded on the ends of -
25 | '

the rods to clamp the yoke to them: -~
- ...:- An aperture 18 formed through the center
of the yoke, in which.one end.of a feed screw
©17is rotatably journaled = sittable gollar 16
- ..+* and a nut 19-bemng arranged on the rod.on op-
30" posite sides of said yoke mémber.. i ke od- |

-+ Jacent termmnalend of the rodis squared or |

- - otherwise shaped to receive. i erank or-other

- 35

" While we have illustrated a feed screw-
‘that any suitable féeding: device may be em-

‘secured in- s, depending lug 21, that forms o'
- part of a reeiprocating frame, which we térm
the feed frame 227 7 - o0 s a T

r . i L] -

“ployed.. "This feed frame is provided on its

-~ which™fit nto’ slideways 214, formed in fhe
.. sides of a eentral recess formed through the |

| udinal center. o . A pair
of.shouldered gteps 224 are also formed: just |-
‘below. these slideways, -on opposite sides of

- this central récess, and dépending guideways.

- 23 are formed on the bottom of the feed frame-
‘that fit -slidably ‘into thiese shouldered steps,:
The central recess in the carriage.is-formed’
deep enough’ in the carrisge and below the |
- feed frame to form a clearance space or hous-.
- Ing-for-the innér end of the feed sctew, which
extends ‘mto this céntral recess of the feed

.90

sg
- screw a portion of the. length of the carriace |
-sufficient to allow the feed frame to.be. fed
-reciprocally on the carriage a portion of its
length.  "Lhis feed frame is also” provided
Cwith guideways 24, just above thie slidew Ay

_ -1dnﬁiﬁuainﬁl'ﬂde‘nt,ér_ of the carriawo. .

10 the carriage, and the top of the carriage

-~ along the edge of its central recess’is formed |

65

into slideways 25, and. adapted.to project -
into and fit slidably into these guideways 24, 1
‘while the top portion of this feed framné is

ted-a 'feed screw for:|

1

head end of the carriage, and with nuts+vhich |
- "-are. threaded to'the rods to’ screw against
- ‘the outer ends of the lugs at the rear end of

the carriage, thus rigidly clamping the rods

. suitablewrench, and thié opposite end of this |
" feed sérewsis threaded to 2 nut 20, that is

1
"
'

J

| bearing .and sliding surface for a rock ‘arm
33, Whl'Q,]I'-.'WE cterm. the . guide arm. - This
4 ,‘?"Hlde -arm; 18 pivotally securéd to. the feed

{

“partially on the sides of the carriage: -*
.~ The feed frame is made considerably =
longer -than the carriage, and is adapted to
‘be’ fed’ reciprocally: forward - and backward

longitudinally in the carriage by turning the.
| feed screw in“its nut by meéans of the. crank,
4 ,

i

!

875,082

formmed to extend over and rest. slidably on -
_top of the top portion of the éarriage., - Con:
sequently there are a plurality of shiding sur- -
Taces formed partidlly between the carridge =
-and the feed frame, the'slideway of the car-
| rage'is ‘preferably ‘made sepafate from-the - .
‘body: of the carriage, and is bolted to it by -
bolts which extend ‘through lugs 26, that are -

| formed ‘partially en the slideways 25, and
1D

.80

as is well understood, and at its forward end *
it is extended downward in front of the car-.

{:riage to near the floor line of. the wheels 2 of .
-the_cdrriage, where a pair of wheels 27 are .
Journaled to it, and bear and run on the floor.
-of a-tunnel-and thus support this front end
-of this feedframe. . These ‘wheels are pre--

ferably mounted on-an axle 28, which is "

~journaled in a box 29, that is formed.in the’,
- | -bottom: of ‘the depending end'of the frame.

Y.

90
.| This box is-preferably provided with & cap =
| by ‘which the axle is removably secured .to
1-the end of the frame. The wheels 27 of the
depending front énd. portion of.the frame”
are preferably. positioned -at ‘the: same ‘dis-

95 -
tance apart as the wheels of the carriage. .-

The forward end of this feed frame is also

that are secured to or formed on the ends of

red.. eed irame 1s provided on its | the threaded. brace rods. The top suiface
opposite sides with projecting guideways 204 |

‘provided with & wall brace, which é¢omprises
a. tube 30; secured . in’ an.aperture formed-
| through the forward -end of the feed frame.
;above its supporting floor roller and  the
}'threaded brace rods 31, which are:threaded
Into nuts that are secured in. the opposite -
ends of the tube and .the serrated heads 32,
105

of this feed frame-is. finished to form a flat

4

r

{ and through the féed frame, a.nut 37 being-
|:threaded to the end of tlie bolt to.screw |
against the under side of the feed frame and
-thus clamp the guide arm and the feed frame
1214ty I i - From its
‘pivotal' center the guide arm extends rear-
| ward 'to the end of the feed frame and car-
riage, and forward to. and bevond the for-
ward end of the feed :frame, where its éx-
| treme end is.__bi_furcatedh'-'_into'twcj..fﬁ)rwardlyﬂl;%o -

rigidly but- pivotally  together,

110
irame intermediate of its ends’ by any suit- - . -
able character of a pivotal connéction, but
1t _1s. preferably illustrated pivotally con-
nected to the feed frame about the center of
1ts length by & pivotal bolt 34, the center of
the. top of the feed frame being provided = -
“with & cireular récess 35, in which -a hub 36 -

115

that is formed on the under side of the-guide -
-armyis-rotatably fitted and the pivot bolt is =
| extended down through the arm and itshub

120-

125

-
'
a
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- eXten-diIilg pafﬁll‘elly é}-rré;nged thin but wide

. .arms 38, which form guideways for a drill -
" bit cutter-head 39, which is reciprocally
“mounted on them, and these guide arms are
preferably extended up above the top sur- | t
{ rollers are adapted to rest and roll on the top

o ~ the cutter head is adapted to cut.”
10 -

face of the guide arm in order to support the

~ cutter-head imore centrally of its normal

working center or of the height of the tunnel

- We preferably illustrate a 'cutter—,—hé&d. of

N _t-he full height of the tunnel, altogether our
o invention contemplates cutter heads made

20

in any length or width of the predetermined

size of the tunnel to be bored. Thus for

example, a cutter head of a third or a quérter
- _or any other proportion of the height and
‘width of any predetermined tunnel could

be used, and can be adapted to work at the

“various third or quarter parts of the height
of a tunnel by raising the carriage to diiler-

ent heights of the tunnel the cutter is adapt-

ed to cut at a time. Thus, assuming that

. 95

the cutter head was made to extend irom

the floor of the tunnel to a height equal to a |

little more than .one-half of the heights of

" the tunnel ,the lower half could be cut 1n

to a predetermined depth of from a few
inches to a foot or two, and then the tunnel-

* ing magchine could be raised up in the tunnel

30

39
~ firmly
" tunnel.

" trated in Fig. 8, cutter heads of but a quarter |
other portion of the height
of the tunnel could be provided and -but a.

40

(see Fig. 8) high enough

on jack screws 40
tunnel to

to' cut out the upper halt of the

the same depth and to a further predeter-

mined depth before it was lowered, and after

the machine is raised 1t can be braced side-

wise acainst the walls of the tunnel as
as when ‘resting on the floor of the

adapted to be raised by jack screws as illus-
or a third or any

quarter or third or any other proportion of

the height of the tunnel can be cut out across’

 the width of the tunnel at a time by making

45

the carriage low enough to make the first cut

- while resting on the floor of the tunnel. =

We preferably make the cutter heads of

~ the full height of the tunnél it is desired to

)

20

55

form, and of a width that will be a small part

of the tunnel’s width; consequently we Have
illustrated as the

head, and

~ center of the length or height of the cutter-

60

65

head. The cutter-head comprises along nar-
row bar of metal of thickness enougli to giveit.
sufficient strength to be rigid under the work.

required of it, and of sufficient weight to.cause
a heavy impact, and through it a pair of
slideway recesses 41 are

‘against accidental displacement. The re-

‘the U-shaped.form.of b: 1€
| cutter head. In order to secure either one

‘which may'be formed in-ts face :
rection, but which we. : referably arrange
parallel with its length. These recesses may
also be arranged close together if ‘desired, -
but we preferably place them at a short dis- 120

preferred construction a |
-~ cutter head of the full height of the tunnel to
" be formed, and of a small part of the tunnel’s .
width, which provides a long narrow cutter- |
the tops of the guide arms are
preferably arranged to extend up to about the.

2Cesse re formed, which are |
positioned and arranged to permit the cut-
'ter_'—he'a,d_ 10 be ﬁttgd Joosely _and_

shidably

over the guidé arms 38 of the rock .arm' 33,

‘and in the upper ends of these sideway re--

cesses two rollers. 42 are pivotally secured

therein on a pin 43, which extends through

the opposite sides of the cutter-head. These 70

edges of the guide arms, and they carry the

‘weight of the cutter-head on the top of the
1 guide arms; consequently the cutter-head 1s

rollingly mounted on the guide arms. The 75

central portion of the rear side of the cutter-

head between the recess 41, is provided with

'a hub 44 in which an axial aperture 45 s
formed, which is adapted to receive the end '
| of the plunger 45* of a powerful reciprocat-

80
ing engine 45%, such as‘apneumatic or steam. )

or gasolene or other fluid actnating reCipro-’ -
cating piston engine of the forwardly ex-
tending plunger or slugger type as.shown in
Fig. 13, or if desired an electrical motor may 85
be operatively arranged to reciprocate the
cuvter head. We preferably illustrate how-

4

‘ever, a reciprocating engine of the plunger

piston type, which 13 mounted on the guade -

L ¥ [ ]

arm in auy suitable manner, and is opera-

| tively connected to a supply of actuating. =

fuid, 1pre’fera,bly compressed air, by hose, as
is well understood.” The end of the plunger - .
is secured to the hub of the cutter head by a. .~
key 46, which extends down. through both 95
the hub and the plunger, and its end 1s -

| threaded and provided with a nut 47, which

is- adapted to clamp the key -to the hub

ciprocating engine is:adapted to reciprocate

100

the outer head rapidly on the guide arms of..

Consequently, if the carriage is | the feed frame. . -

The cutter head is provided with a plu-
rality of rock cutting bits, which may be-of .

‘any suitable character or form of rock-cut- 105

ting hps. We preferably vse, however, the .

“chisel edge form of cutting bit, and in order to

adapt it for use with our-cutter head we form
it on the ends of T-shaped or L-shaped or

‘U-shaped bits, 48, 49, and 50 respectively, 110

.7, but preferably illustrate

as shown in Fig. 7, but. pr .
rm,of bit eonnected to the

of these forms of bits to the cutter head, we -

| provide. it with @ plurality of recesses 51, 115

face 1 any dl-—-

tance apart and make the cutfer head wide -

‘enough to arrange three recesses in it, two

“of which we place along the side edges of the
cutter head, and the third recess we
i"along" the center of the cutter head.
| center recess is preferably formed with a flat ~

form -
‘The 125

bottom and with square sides, but the corner

recesses are cut in from’ the sides or edges of

the cutter head, and consequently they havea
side shoulder on their inner sides only. The 130



~ face of the cutter head.-is .pr'eférably curved | reversed at the

- with a curve of the radius of the distance

from the pivotal center of the guide arm to

. the face of the cutter head, and the U-shaped

cutters are made with a flat base and to fit
them, and the curvature of the cutter head
causes  the two opposite corner cutters to

 face outward at a radial angle from the piv-

otal -center of the guide arm, which causes

the outside cutting lips of the two outside

cutters to stand at an outward and forward |’

~angle from the sides of the cutter head.  *

‘The cutters as illustrated are secured to

 ‘the cutter-head by fillets 52, which lie within

15

20

‘the channels of the bits, and extend-from the |
‘top to bottom of . the cutter head, and

through which pass bolts 53, which extend

through the bottom of the U-shaped cutfers |
.. and through the cutter head, but we may
employ any preferred manner of securing the

cutter to the head, and in order to facilitate

the sharpening of the cutters they are pref-

- . erably made of short conveniently-handled

25

lengths, and are placed in the recesses and

secured In any position glong the whole

length of the cutter head, the upper and

lower cutters being arranged to project be-

~ yond the. opposite ends of the cutter head

3()

35

- vided with a curved gear toothed rack 54, of |

far enough to cut the tunnel enough larger
than the height of the cutter head to-allow

ample room for the operative movement and
manipulation in the tunnel. By forming the

rock cutters in short lengths they can be-

easily and quickly attached to and detached

from the cutter head, and are easy to handle

to resharpen. The opposite or.rear end of
the guide arm from its pivotal center is pro-

- aradius concentric with the pivotal c¢enter of

40

45

the guide arm. This gear toothed segment
is engaged by a pinion 55, which is rotatably

-mounted on a shaft 56, that is journaled at

one end in the feed frame and 1n a casing 57
at 1ts top-end. A gear wheel 58 1s secured to
the shaft 56, above the pinion 55, or it may

- be integral with the said pinion, and a pinion

59 engages the gear wheel 58. This pinion 59

18 secured to .a shaft 60, that is journaled in

- the feed frame at one end, and also in the

. 50

55

casing' 57; but it extends above the casing,
and a hand grasping wheel 61 1s secured to

its upper end. The casing 57 is secured to

the feed frame by screws 62, and is-arranged
to support the shatts 56 and 60, and to cover
the gears and pinions. .The guide arm is | 18
| | claim as new and desire to secure by lLetters

turned on its pivotal center to swing across
the feed frame and carriage, and from one

- side of the tunnel to the other, through the

60

medium of the
wheel 61,

- While we have illustrated this manner. of |
operating the swinging arm 33, we may also |-

- employ any suitable mechanism by which el xtend T the for-
" the arm may be swung, and automatically | ward end of said carriage, and a supporting. =

gears, by turning the hand ) ] nted 1n Sdaid- -
o ' |carriage; means including a feed screw for
feeding sald feed frame reciprocally in said

. 375,032 e

e imit of its movement-iii each

direction.

+

The operation of our tunnel ciutting‘ma—_

6o

chine is as follows: The tunneling machine is
positioned in a tunnel, and the carriage 1s

braced rigidly between the side walls, and

the engine is started up, which imparts a re-

ciprocating movement to the plunger and

70

the cutter-head, which reciprocates bodily

on the top edges of the guide ways of the

ouide arm, and the cutter head dand guide
rarm are fed forward by the feed screw as fast
| as the cutter head cuts into the rock, and as

75

the cutters cut a recess into the rock larger

than the cutter head it can be fed directly

into and over the breast of the tunnel the
whole distance the feed screw will feed the -

80

feed frame forward -on the carriage, which =
would be several feet, or if preferred the cut-
ter head can be fed forward to feed into the -

rock from three-quarters of an inch to an
inch or two, and then the cutter head and
feed frame can be fed back and the guide

85

arm and cutter head can be swung around
by the hand operating wheel and gears to the - -

edge of the cut, and a new cut be started into

the breast, and then the guide arm and cut-

ter-head be moved until another cut has been

90

made across the breast of the tunnel; and as |

the cutters cut out a tunnel of the full height
‘of the tunnel, it is'only necessary to tighten
the wall braces of the feed frame against the
walls of the tunnel, and loosen the wall™

braces of the carriage and move the carriage

forward to the wheeled end of the feed - o

frame, and then again brace the carriage and
then releasethe feed irame. -
If desired recesses may

100

be made 1 the

extend into, which would form an“abutment
‘to the jack screws and carriage, as well as a
-side brace to the carrage. ' B

105

By employing cutter heads 62 and 63, as

shown in Figs. 9, 10, and 11, the tunnel root

‘can be cut out in a flat arch form or with an-

gular corners.

In Fig. 12, a diagram of the crpss sect_:ioii .
of a tunnel 64 is shown, the dotted lines

showing the order in which it is preferable to

110

remove the rock, when the tunnel is of

oreater height than the length of the cutter
head, as fof example, a railroad tunnel, and

a gutter 65, is formed in the bottom of the.
tunnel, as shown.. -~ -
Having described our invention, what we

Patent, 1s:

115

120

1. In & tunneling machine, a .Whéél(_}d - C;‘E_L;I'-E'
riage, a feed frame slidably mounted 1n said -

125 .

carriage; a depending front end portion on * -

-said feed frame extending dOW n over thefor-

P



on the floor of the tunnel. |

875,089

-wheel mounted.in said end and adanted to

support said forward end of sad feed frame

9. In a tunneling machine, a wheeled car-
riage adapted to run on the floor of a tunnel,
o Toed frame having itsforward end extending

“over the forward end of said carriage towards

15

20

30

riage, provided with .
wardly extending end, a floor engaging wheel.

the floor of a tunnel, wheels rotatably jour-
aaled i the forward end of said feed frame
and adapted to support the forward end of
said feed frame on the floor of the tunnel, and
means for reciprocally feeding said Ieed
frame on said carriage and tunbel floor inde-
pendent of said carriage. . R

carriage, a feed frame mounted on said car-
a forwardly and down-

journaled in the forward and downwardly
extendingend of said feed ﬁfﬁ,lllﬁ_r,.._&ll(l a feed

screw connected to said carriage and feed
frame and artanged to feed said feed frame

reciprocally in said carriage.

4. In a tunneling machine, a rectangular-
shaped reciprocating cutter-head having a
slideway therein and having also & plurality

of parallelly arran ged drill-bit supporting re-

cesses arranged a short distance apart, two

of which extend into and along the oppostte

corners of said cutter-head and are positioned

~ topoint outward at an angle beyond the sides

3!‘1'

4 )

o0

o
o 1
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of said cutter-head,
caid rocesses and arranged to project beyond
he sides and the ends of said cutter-head,
means including bolts for securing said drill-
bits end to end in a continuous row in each
recoss of said eutter-head, a supporting
ouideway for said cutter-head on which sad
cutter-head is” reciprocally mounted and
means including any suitable rveciprocating
movement motor for reciprocating said cut-
ter head on saild guideway. -

h

5. Tn o tundeling machine, a reciprocating

cutter-head having a.slideway therein, a plu-

rality of chisel-edge rock-cutting bits adapt-

od to be secured to the face of saul cutter-

Lead i rows, the outside rows of which and
the outside bits of which are arranged to pro-
ject beyond said cutter-heads, a supporting
carviage, a feed frame shdably mounted on
said carriage, a supporting guide arm pivot-
ally mounted on said feed frame, means in-
cluding a manually operated serew for feed-
ing satd guide frame and cutier-head on satd

carringe operatively in rock-cutting relation

to the rock breast of a tunnel.

8. In a tunneling machine, a reeiprocating
rectangular-shaped cutter-head, ol the full
height of the tunnel, to be eut, and of a pre-
determined part of the width of satd tunnel
in width, a plurality of drill-bits recerving re-
cosses in satd cutter-head, angular drill-bits
auapbed to fit said recesses, some ol which
are removably secured at the edges ol said
cutter-head to project from it at an outward

3. In a tunnelhng m.aJmchm:éJ'r 8 ﬂupportiij_g'

drill-bits adapted to fit.

a3

. angle from the cutter-head as to cut an aper-

ture of larger dimensions than said cutter-
head, clamping bolts extending through said
drill-bits and said cutter-head for removably

clamping said drill-bits to said cutter-head, a

cuideway support for said cutter-head, a car-
riage adapted to be removably set and posi-
tioned in a tunnel, a feeding trame siidably

mounted on said carriage, said guiding sup-
port bemg pivotally attached to satd feeding
frame, means for reciprocating aaid feeding

frame, and means for moving said guideway

support and said cutter head across the

width of the breast of a tunnel: _
7. In a tuhneling machine, a Narrow rec-

tangular reciprocating cutter head, of the full
height of the tunnel to be driven, provided

with vertical and parallelly arranged rows of
chisel-edged drill-bits having angular bases,
means for seeuring said drill-bits to sald cut-
ter head, said cutter head having shdeway
slots therethrough, a supporting guide
having forward terminal ends which project
nto said slideway slots and on which said
cutter head is reciprocally mounted, means

for reciprocating said ciitter-head a feeding

support for said guide arm and said cutter
head, a fixed abutment carriage arranged to

support said guide arm and its feedng sup-
port, and means for guiding said cutter head

over the surface of the hreast of a tunnel,
and For-feeding it forward to drill and cut
away the breast of tunnels. - o

S Tn o tunneling machine, a wheeled car-

e

riace. o frame reciprocally mounted thereon,
) . | .

a supporting wheel at the forw avd end of
said frame, a feed serew operatively m ounted
in said frame and carriage to reciprocally

feed said: frame longitudinaliy thercon, an

oscillating arm pivotally eonmected 1o gatd
frame intermediate of its ends, means in-
cluding gearing at the rear cnd of said arm
and frame for oscillating the forward end of
said arm transversely acress said carrlage

“and feed frame throughout a pred otermined
radiug, o rock-cutting dpill bit supporting

head reciprocaily mounted on sald osciitating
arin and comprising & head provided witi
a plurality of angular-shaped rock-cutting
drill-bits removably secured to said head,
some of which are arranged to “stand out-
wardly bevend the side edges of said head,
and are adapted to cut an aperture in ‘the
rock breast of a tuniel of larger area than

‘waid head and means connected to said drills

hit head and comprising a recipro atinge
power transmitting motor for reciprocating

said drill bits and head to operatively drill

rock. |
9. In a tunneling machine, a wheeled ear-
ringe, a feed frame reciprocally mounted on

arin
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said earriage, a supporting wheel at the fors

ward end of said feed frame, a rearward ©x-

tension (o said wheeled frame provided with a

cross plate, u {eed screw rotatably mounted

130



lengthwise,of said carriage, a nut threaded | said guide arm independent of -said feed -
- to said feed screw and secured to said feed | frame, s cutter head reciprocally mounted on =
- irame, a guide arm pivotally secured to-said | said feed frame, provided with'a plurality of
~.5-feed frame, hayving a gear'segment at its rear | rock cutting drill-bits, a reciprocating rod
end, gears mounted. in mesh with said gear pivotally secured to said eutter head, and a 45
segment, a drill bit' supporting head: recipro-- ‘suitgble motor connected to said rod-and
cally mounted on said guide arm, a -plurality | adapted to reciprocate said cutter head. =
~of rock cutting drill-bits removably secured |- 12. In a tunneling machine, the combina~
10 to said head, and means including an opera~ | tion of a ‘wheeled carriage, a feed frame .
~tive motor for ,recﬁ)l‘oéatin'gjsaic% head and | slidably mounted on-said carriage; the feed 50 -
- drill bits on said guide arm; = - - i ‘screw arranged.to-feed said feed frame re-
- 10. 'In a reciprocating tunneling machine, | ¢iprocally in said carriage, a guide arm pivot-
- the “combination -of the wheeled ‘carrisge, |-ally connected: to . sald feed frame, a. gear
15 lateral adjustable wall bracing-jack screws | toothed section at the rear end of sdid guide: .
-arranged. to rigidly brace and secure said car- | arm, a train of gears 1n mesh with said gear 55
riage between-the walls of 4 tunnel, a feed | toothed segment,.an- operatirig hand wheel
frame reciprocally mounted on said carriage, | mounted on said feed frame, two separated .
.. -supporting wheels on said frane, adjustable termimal end slideways ‘on. the opposite or
20 wall bracing jack screws extending from the forward end of said guide frame, a cutter
- opposite sides of the wheel supported end of | head provided with recesses adapted to fit 6o
sald feed frame, a rock-cutting head and its-slidably over the ends of said guide arms, g =
~supporting arm mounted on said feed frame, | roller pivotally mounted in said cutter head
- and ‘means including a reciprocating move- |:and arranged to support said cutter head
25 ment motor attached to said head for opera-- -reciproeally on'the ends of said-guide arm,.a; .
tively reciprocating and directing said drill- | piston plunger connected to sald cutter head; g5
g head to drill and ¢ut away the breast of | a suttable. motor connected to said piston
Ctunmels, oo o T e _plunger and adapted to impart to it and to
. 11: I a tunneling machine, the combina- | said cutter head a reciprocating movement,:
80-tion of the carriage, provided - with wall and. & plurality of rock cutting drill bits.re~ * -

~in said cross plate at "0119'-.911&ﬁ;ndiex’tenjding | and means for operating said gears t6.move 16

“braces, the feed frame reciprocally mounted. | movably secured ‘to said cutter head. . =" 79
thereon, means for- reciprocating the feed | - In testimony whereof I affix my signature
{)mm'e,*&-Sulrl)p(f)rtinggheﬂa?d }.lwa]%ll%n%aging, in presence of two witnesses. -~ -7 ¢
- braces at the forward éhd of the feed frame, | " . = . ., s A T Q.
35 a guide arm pivotally mounted on said feed | = . %ﬁ;}ﬁi@gﬁgs‘
- frame to swing over the face of the breastof | = -~ SR S AR
- a tunnel, and provided with a gear rack por- | = Witnesses: L AT
‘tion, a train eof gearing in operative ‘mesh | - Q. SARGENT- Erpiorr,
- with said gear rack portion'of said guide arm, . = Bussik ‘Thnompson.” "
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