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UNITED STATES

PATENT OFI‘I(JE

GEORGE W. JACKSON, OF GHIOAGO, ILLINOIS.

MACHINE FOR EXCAVATING TUNNELS.

No. 860,301, Specification of Letters Patent. Patentad July 16, 1907.
Application filed January 6,1906. Serial No., 204,758. | |

Tb all whom it ma; Y concern:
Be 1t known that I, Grorar W. JACKSON, a citizen
of the United States, nf. Chicago, in the county of ook

~and Siate of I]Imms have invented certain new and
useful ImpIOVOIIlLIllb in Machines for I8xcavating Tun-

ne.s; and I do hereby declare that the following is a

full, clear, and exact description ther col, reference be-
ing.had o the accompanying drawings, and to the lot-

ters of reference marked thercon, which form a part of
thla specification.

This invention relates to lmprovements in excavat-

| lng ‘machines for constr ucting tunnels, mmmg PUrPOHCH
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may be varied as is required W present the cutier to

30

an‘l like uses and the inveation consists in the matiors

'herunaftcr sct forth and nmre particularly pointed out
“1n the appended claims.

An vxv.;w..xtmg machine embodying my. invention

‘embraces, in general terms, o swinging arm carrying
~at ity forward end a suitable cuttor , & revolving culter
ag herein shown, and » supporting frame upon which
__tlle arm 18 pivoied, snid supporting frame unluulvmg
In its consiruction a pivot. the axis of which is d1s-

])Usud perpendiculindy to.the pivotal axis of the SWINg-
ing arm, wherehy hoth the vertical and horizontal an-
gles of presentation of the cutter to the tunnel breast

all parts of the breast of the tunnel from the central

~position of the supporting frame  The machine is
mounted on a carriage by which it is advanced towards
:ﬂl(‘ LunuLI preast. as the work of excavation procoeeds,

As shown in the drawi Ings-—1gure 1 1s o plan view,

‘with parts broken away, ol an excavaling 111.1{11111{*'

made in accordance with my invention. g, 2 08

~ view partially in side elevation and partially in see-

tion thereol. IFig. 3 is o front end view of Ilw machine,

lI‘lg 4 1 a detadl illustrating the rear end of the SWIng-

“1ng culter r supporting arn, and one of (he standards to
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‘which it is pivoted or hinged.

As shown in said drawings, A A designute the lnns_r;l-
tudinal members, and Al th Lransverse moembers.of o

horizontal carriage which supports the machine, and -
BB designate track-rails u}mn which the wheels b of
the t-mua,gv rest and roll. € {varmmw N SWINZING arm
which is pivolally hup;}mtwl al ils rear end upon

~supporting frame and carrics at its forward end,a (uL-
ting device, indicated as 2 whole by D, The support-

ing frame for the swingin arnl comprises upright stand-

ards 15 K, rising | “rom a horizontal plate 182, which lat-

ter plate is suppurted on a horizontal platform T formoed

50

‘on the upper end .of a standard U that constitutes part

of a frame F* which spans the side members of the cur-
riage and is supported thereon, as shown in T 1z, 3

a 'le sa1d horizontal plalv j0% .;nul platform I mmilimv

parts of a turn- table, ihe ]}LIL(' heing provided with a

| ard F! is made hollow to receive said pivot stud. The

particular form of the cutter carrying arm herein shown
embraces two web-shaped, laterally separated mem-
bers ¢ ¢ connected by & transverse member ¢! and pro-
vided at its front or free end ‘with two forwardly di-
rected, laterally separated members ¢2 ¢2 between which
‘the rotary cutter is mounted as will hereinafter ap-
pear. Said cutter carrying arm is provided at its rear
end with oppositely directed trunnions C! C2? wliich are
mounted in bem'ing blocks ¢ ¢® that fit in horizontal
forwardly opening recesses or sockets e e formed in the
upper ends of the standards B, Phe said trunnions or
bearing blocks may be held stationary in said recesses

holtlow bosses on the blocks and the bottoms of said re-
cesses, respectively,  Said screws are provided with
central enlargements ¢ adapted for engagement by a
suttable implement by which the bolt may be turned
to adjust the positions of the trunnion blocks.

The form of rotary cutter D herein shown consists of o
plurality of U-shaped cutting blades D! D! ottached at
their ends 1o Interally separated plates D2 D? foimed on

B3, rotatively mounted in the DLearing members ¢
of the swinging cutter carrying arm.  The looped o
closed portions of the blades are sharpened 1o consti-
tute the cutting edges of the blades and the side 1mem-
“hers or legs of said knives or blades are detachably
fixed Lo the Taterally separated plates D? D2 referred
Lo, th-any suitable manner.  The side plates ¥ of the
cutting whoeoel wre braced or reinlorecd by m[unlvdlﬂv
webs o allixed lu and extending botween the pl..xi]{? as
shown in Ifigs. T and 3. One end of said shaft-D¥ ex-
tends hevond it bearthg member ¢ and (0 said ex-
tended shalt end is aflixed a wort-wheel G that meshes
with a worme-screw GF whicl is uﬂalvd by a motor 11
throtgh the medinum of the shaft j Saled motor ¢on-
veniently consists of an eleetrie nmml and 12 shown
as supported on a shell (3 that is carried’ by the rear
end of the cutter carrying arm below the pivotrun-
nions thereof:  As herein shown, said sheld exbends
between and is made integral with depending portions
Cof the lateral members of the cutler CArrying arm, In-
asimucl as said motor 11 s carried by the aem (e
relation of the mnim to the worm- vullu.*l (i 1~ mam-
arni, | "

A stopping and starting clutch or power connecting
and disconnecting dl‘-\’i{'f{!‘ih'l_ilHH{!('iq,ﬁ!{l with the shalt
¢, for controlling the rotation of the cutier while he

purpose may be made as follows:—The shaft ¢ is ]uul-

'LLntmI vertical, pivol studl (I‘]" 2), and the sLaml..- | lldl{:"d ot 1La forwmd end in a bearing g' that 18 at-

by means of right and left hand scerew-holts ¢ which
have screw-threaded engagement with screw-threaded

or atlached to a central hub D* that is fixed to a shaft’

tained without variation in all angular posttions of the

motor 15 in motion, A suitable constfuction for this
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5 as herein shown, of a sleeve g# splined to the shaft and |
 having an exteriorly conical faced part adapted to-

-

o

tached to the front end of the cutlter carrying arm.
The wornm-serew (3 is monnted on said shait so that the
shaft may rotate freely therein and is locked to the
shaft by the clutch referred to. Said clutch consists,

enter and frictionally engage the interiorly tapered

surface of a socket in the enlarged rear end ¢ of the

worn-serew GF. The said starting cluteh may be op-

10 erated by an L-shaped lever G5 pivoted near its angie
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to u stud g* extending laterally from the cutter-arm
and loosely conneeted at its short end with the clitch
steove ¢ The lever extends at 1ts rear end hevoud the
pear ond of the swinging knife-arm and Is formed to
provide a handle ¢° by which the lever is operated.
Said cluteh may be held in place by hand through the
mediwm of the lever (2 during the operation of 1the
cutter or may be locked in position by a locking device
associnted with the lever, as-desired.
reactily operated to promptly disconnect - the cutter
from the driving power, and, by reason of the fric-
tional engagement of the clutch elements, said clutch

may operate as a slip connection in case the cutter.

should sirike an unexpceeted resistance, as a stone, and
thus avoid the danger of hreakin~ the cutter or driving
connection therefor. * | |

Xext referring to the means herein shown for swing-

ing the cutter carrying arm omn 1ts horizontal and -ver-

tical axis, said parts are made as follows: 1 desig-
nates a gear seguient that is attached by arms 4 to the
base-plate E!' of the cutter-arm supporting Irame, sald
seginent exteading rearwardly irom sald base plate.
I designates a gear pinion that s fixed to a vertical
shaft 12, mounted in a frame 1* which rises from and- 18

attached to the side members A A of the carriage.  Said |

shaft is provided at its upper end with an operailng
wheol I8, Through the medium of the devices de-

‘scribed, the supporting frame, consisting of the plate

! and standards B, which carries the swinging knife
arm, may be swung in a horizontal plane about the
axis of the pivot stud Iu? of the turn-table, so as Lo pre-

sent the cntter at varving horizontal angles to the

tunnel breast. The means for swinging said cutter
carrying arm vertically consists of a worm-gear segin ent
J that is fixed to the trunnion €? outside of the stand-

“ard E at the left-hand side of the machine, and said

worln-segment engages a worm-gear J° formed on or
attached to a vertical shaft J* that 18 mounted in bear-
ings § j fixed to and extending laterally from the left-
hand standard B, as shown ir Figs. 1 and 2. The said
shaft J# is provided with a hand-wheel J% by which the
said shaft is rotated and therethrough the knife carry-
ing avm swung in a vertical plane to vary the vertical
angle of presentation of the eutter to the tunnel breast.

The operation of my improved excavating machine

will be obvious from the foregoing but may be_ briefly
‘stated as follows: The cutter carrying arm C is first |

adjusted, by means of the gear pinion I' and scgment
I, to present the catter to the tunnel breast at the
proper horizontal angle. The cutter carrying arm 1s
then swung on its trunnions, through the medium of
the segment and worin-gear J%, so as to carry the cutter,
which is driven hy the motor during such swinging

motion, in vertical contact with the breast of the tunnel |

Qaid cluteh is |

)

|

‘ting device, and means carried

| a supporting frame thereon having

r

frame and arm on their

65 wnd therehy remove a layer of the carth in each ver- |

860,30 1 | i

tical swing of the arm.  After each vertical laver of the
tunnel breast has been thus removed, the cutter arm
is swung horizontally to present the cutter at another

horizontal angle to the tunnel breast and another Fayer ©

thereof eut away during the subsequent vertical swing
of the cutter carrying arni.  This operation is repeated
until a layer of the eptire breast has been removed,
.fter which the carriage is advanced to bring the cut-
ter into position for removing another layer of the tun-
nel breast in the manner last described. The carriage
may be advanced in any suitable manner and 1s

chocked in place to hold it from rearward movement '

due to the cutting contact of the cutter with the tunnel
Wroast. 'The dirt remnoved from the breast of the tun-
nol falls to the bottom of the tunnel and may bhe re-

moved rearwardly past the machine In any suitable

manner. |
I claim as my invention:—

1. A tunnel excavating machine comprising a swinging

arm, a cutting device carried by the free end of said arm,
a supporting frame on which said arm is hinged, a pivot

for said frame. the axis of which I8 gubstantially at a

right angle to the pivotal axis of the swinging arm, and a
motor carried by the swinging arm for operating sald cut-
ting device. | - | |

2 A tunnel excavating machine comprising a swinging
arm. a cutting device carried by the free end of said arm,
a supporting frame on whieh said arm is hinged,-a pivot
for said frame,
right angle to the pivotal axis of the swinging arm, a
motor carried by the swinging arm for operating said cut-
by said arm for oper:
atively disconnecting the motor from said cutting device.

4. A tunnel excavating machine comprising a carriage,
q vertical pivot that is
mounted on a part carried by the earriage, means for
swinging said frame on its pivot comprising a2 segmental

wear carried by the frame and a rotative gear mounted on
gear, a vertically

the carriage engaging said segmental
swinging arm pivoted to said frame, a cutter- mounted in
ihe outer end of said arm, and means for swinging said
arm on its pivot comprising a gear segment affixed to the
arm and a rotative gear mounted on the supporting frame.
4. An excavating machine comprising a supporting
frame pivoted to swing ahbout a vertical axis, a cutter car-
yying arm pivoted to the supporting frame to swing about
a horizontal axis, means’ operating to severally swing
said frame and arm on their respective axes, a cutter car-
ried by the free end of sai@ arm, & motor carried by the
arm for operating the cutter, and a starting and stopping
clutch: mechanism for connecting and disconnecting the
cutter from the motor. | L
5. An excavating ,machine comprising a supporting
frame pivoted to swing ahout a vertical axis, a cutter car-
rying arm pivoted to the supporting frame to swing about
q horizonta! axis, means operating to geverally swing said
frame and arm on their respective axes, a rotary cuitér
carried by the free end of said arm, a motor carried by

the arm for operating the cutter, and a stopping and start-

ing clutch constituting part of the connection between the
motor and cutter, and constructed to constitute a slip
connection hetween said-parts. | -
6. An excavating machine comprising a supporting
frame pivoted to swing |
rying arm pivoted to the supporting frame to swing about
a horizontal axis, means operating
respective axes, a cutter catrried
by the free end ot said arm, a motor carried by the arm for
operating the cutter, and a starting.-and stopping clhiutch
mechanism for connecting and disconnecting the cutter
from the motor, comprising, in combination, with
motor shaft, a worm-gear capable of rotation on said shaft,
a worm-wheel 1‘{1tating with the cutter and meshing with
the worm-gear and an exteriorvly conical faced sleeve
splined on the shaft and adapted for frictional engagement
with an interfor conical friction surface of the worm-gear.,

the axis of which is substantially at a

about a vertical axis, a cutter car-

to severally swing sald

the
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| (5 A tunnel etcavating mnchgna comprising a rotative
support an overhanging, bWiI]“'iI]L, arm supported solely

at its pivotal end, a rotary cutter mounted in the outer

or free end uf the arm, said cutter rotating about an axis

~parallel with the swinging axis of sald arm, and a motor

c‘n'ried by the arm for operating said cutter.
8. In an excavating machine, the combination with the

w.fmgmw cutter carrying arm thereof, of a rotary cutter

mnunted thereon and furninw about an axis transverse to
satd arm, and meam for rntﬂtm"‘ sald cutter, said cutter

| munprr-.mw a mt*uv frame and a plurality of U-shaped

3

v cutting blades, each attached at Its ends to said frame and

formed to constitute at its closed or loop portion the cut-

ting edge of the blade.

In 1estimony, that I ¢laim the foregoing as my invention 15

I atlix my signature in presence of two witnesses, this 20th
day of December A, 1), 10,

GIRORGE W. JACKSON.
Witnesses :

FRANK A, GETTLESON,
M. W, CLUuxXTON.
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