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To all whom it may conecern.:

Beit known that I, Russer BicaLow SicAr00s, a citi-

zenof the United States, and aresident of Helena, in the .
~county of Lewis and Clark, and State of Montana
have invented a new and Imprwed Tmmehnw-Ma—

chine, of which the fol]mmng 1S a full clear, and exact

B deam iption.

10

.~ the machine frame even althrough the material at one -
. I5

This invention i is an improved machine for driving

tunnels, sinking shafts and the like, having among

other objects the prowsmn of a machm(, for this pur-

pose which will make a umfonn clean hore through 1
rock and other materials with cmnpamtne ease.and -

facility, and a,ccompush this without undue strain on

side of the bore be harder than that at the other.

The machine ig further constructed to eliminate d_us't" -
and clean the cutters of the borings at they are formed,

- preferably by sireams of water. which ¢arry and dlS-

~ lar  characters of- I'E‘f(’l‘(‘l"l(‘(‘ mdlcarte COI‘I‘GSI)OI]dlle

925
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charge the muck at the rear of the machme without

the need of further mechanism. | | |
Reference is to be had to the. accompanylng draw-

ings formi ing a part of this spec 1(’1(*:1!;1011 In which simi-

par ts in all-the figures

Jigure 1 isa plm view of the prﬁftzrofl form.of-my
invention; Fig. 2 is.a front end clevation of the same;
'I‘Ig 3 18 a rear, end elev ation of the machine; Tig. 4_
is a central, lonmtudmal, sectional view of the same
on an enlar ged scale; and Fig. 5 is a modlﬁed form of

the cutt{.,r disk. | |
The ‘machine frame is (:0111pased;_ of three circula:r

heads 1, 2 and 3, the head 1 being the forward end of

- the machine frame; the head 2 at the rear thereof and
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.severe strain.
carried at equldlstant points roller. or ball bearings 6
held in containers 7, with a portmn of the bhall pro-

~truding therefrom, adapmng the frame, to easy,rotary |
~and longitudinal nm‘vement when ‘the machine is in

45
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~ heads and carrying at their forwa;rd ends cutter- hea,db '

the head 8 owupymg an intermediate position. These

‘heads are preferably thlckened at their circumfer-
ence, as’ best shown in Fig. 4, where they are connected,
together by a series of rods 4 threaded into them or
strengthemng the
frame of the machine the heads are connected together |

otherwise affixed. TFor further

by diagonal bracing-bars 5 arranged in the shape of

.diarmnds as illustrated in Fig. 1, this construction

affording a strong, rigid frame mpabln, of withstanding
On the circumference of each head are

operation.
Journaled In each of thg hea,ds 18 a series of cir¢ ularlv—
arranged 'shafts 8, the series ‘belng concentric to the

9 to which they are secured in any convenient manner.

The cutter-heads 9 in turn, -are each provided with a

by pins 11# as shown
" vices passing through them and the heads thh POsi-

tively ‘connccets these parts together.

) smnlar bearings as provided for the shafts 8 and 8*
{ hollow shaft 17 having fixed at its forward end a WELtEEl-

éutter-—di.sk 10 having radially-arranged zigzag cutting- -

teeth on their front faces. These disks are preferably

secured: to the heads 9 by means of annular grooves in,

99

the latter into which ﬂanges 11 on the back faces of

the cutter disks project.

Journaled 1n the heads I and 3 hetween the sh‘Lftq 8

“are two qomewhm shorter shafts 8 provided with like

cutting means on their forward ends and acting, when
the machine is 1n operation, to remove that material

- Thiese ﬂangeq are engaged.

n i Ife. 4 or other well-known de- -
60

inclosed by the outer ring of cutters; these latter cut- -
ters, as best shown in Tfig. 2 are of fsuch dlametel as to

i project beyond ’rhe frame a sufficient distance to admit
of the ball-bearings carried by the heads. to pass into
the bore cut.

The beadngs of all of the shafts in the
heads 1, 2 and 8 are. frictionless and are preferably each

composed of a series of balls held in position by a re-
i cessed and flanged collar 12 secured in any suitable

manner at each side of the head, this construction

adapting ‘rhe shafts to easily slide and rotate When in

operation. . |
burroundmg the shafts 8 fmd 8 are spual 5p1 ings 13

interposed hetween the bearings of the head 3 and ool-l

70

lars 14 secured to them near the ‘head 1, sald springs |

normally forcing the shafts in a forwardly direction.
surrcunded by somewhat

shorter springs 15 arranged adjacent to the inner face’

‘These shafts are further -

of the head 1 and prdvided with sleeves 16, which, in
connection with the s %prmgc; 15, form buffers f}ppmed to
the collars 14 |

- Journaled 1n the center of the headq 1, 2 and 3 in

1’%‘1

head 18 constructed with a series of openings on its

circumference for dlre(,tmg and distributing water to

each of the ‘cutters. Tl‘us %haft has.also fixed to it

0
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between the heads 2 and 3, .4 large cam 19 and a some-

.what smaller cam 20, the cam 19 having a double in-
clined uppeér face for contacting with tappets 21 fixed
1o the shaits 8, and the cam 20 having a single inclined

face for contacting with tappets 21* fixed to the shaits
8. It is apparent from this construction that as the
hollow :shaft 17 revolves, the cams 19 and 20 retlract

“the shafts 8 and 8, resPec,twely against the tension of

the springs- 13, drawing the cutters gradually to an

{ inward position and permitting them to be forcibly
thryst forward by the springs 13 as the tappets pass

over the abrupt portions of the cams. The cutters are
released from overstroke by the buffers ‘composed of
the springs 15 and sleeves 16, whmh act as a cushlon
on the front head 1.
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For posttively refating the central shaft 17 and: also
the machine frame, is pmwded adjacent to the head 2,

a frame 22 on which is journaled driving sha,ft 23,
hzwlng a gear 24 fixed to its inner end, in mesh with a

gear 25-fixed to the shaft 17.. The shaft 17 has also

fixed to it near the gear 25, a somewhat smaller gear

10'_
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. cations on each revofutwn of the, machine frame.

20, 1n mesh with a gear 26 journaled on a stud 27 pro-
Jecting from the head 2. The gear 26 meshes with an |

internal gear 28 concentrically and rigidly attached as
hy ears 29, to the outer face of the head 2.
. In Fig. 6 13 shown a modified form of cutter disk 10&

in all respects like the disk 10, but having in its pe- ~
riphery a series of zmgular netehes 11* which act as
reamer edges, giving the bore a smooth surface and

preventmg i, from beeemmg too emall as the cutter

) W@&I‘S

Whert the machine is in epemtlen the hollow eha,ﬂ;

19 is connected up with o water supply and the shaft
This |
causes the machine frame to 1ewlve as also the several .
cutters carried by it,.due to the frictional contact of |
the tappets with their respective cams, said cams as .
‘hereinbefore stated, acting to also dlew the cutters

23 1s driven from any suitable ‘source of power.

rearwardly which are thereafter thrust foyward by the
springs 13, As the cutters revolve and reciprocate, a

' stream of water from each of the apertures ini the dis--

tributing head 18 plays upon them, eliminating the
dust of the borings and discharging the muck to the
rear of the- maehme without the need of other mechan-
1SN | | .
I have shown and descr 1bed the cam 19 as having a
double inclined face and two a,brupt portions, thereby
giving the outer ring of cutters two- complete recipro-
It

is, however, evident that this portion of the construc-

tion, as well. as other parts of the machine, might be
- Infinitely varied without' departing from the spirit of
- my invention; and I consider that I am entitled to

such medlﬂcatmns as fall- Wlthln Lhe eeepe of Lhe ap-
pended claims. |

and desire to sectire by Letters Patent:

1. In a tunneling machine; in combination. a retmy'

frame, cutters journaled in said frame, means_for rotating
the -cutterss and means for autemetlcally reelpreeatlng
said cutters as they rotate. ' - . T

2. In a tunneling . +machine, in combination, a - 1etary
fle.me, A cutter Jeulnaled in said frame, means for rotat-
Ing the cutter means for gradually retracting said cutter,
and means for suddenly thrusting it forward. )

3. In a tunneling machine, in cemblnetmn,e retary
frame composed.of a plurality of heads ‘having. fuetmn-
legs hearmes .on their perlpherles ’me&ns fer,ﬂugldly con-

- -

Fo ,
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Having thue described my invention I elalm as Lﬁew !
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ueetlnrr the heads of the frame together a pll:u'ali’l:};r of
cutters jour naled 11:1 the heads, and means fer 1etating and
IE‘CIDIDCatln“‘ the- cutters.

4. In a tunmneling machine, in combination, a .rotary
f1eme a cutter journaled in said frame, means for rotat-
ing the cutter means ‘for gradually: retracting said cutter,
means for suddenly thrusting the cutter forward, and
bufling means for relieving the cutter of over-stroke.

- 5. In a tunneling machine, in- ¢combination, a rotary -

frame, a cutter journaled in the frame, means for recipro-

cating the cutter as the frame is rotated, and means for

f['lLtl{}llﬂ.llV rotating seld cutter from said reciprocating
means. | - : : '
6. In a tunnelmg machine, a rotary frame, a series of
shafts Jeumaled in the iframe and arranged in a elrele,
cutters carried at the forward ends of the shafty, a sec-
ond set of shafts Journaled in the frame between the first

set, and means for xeumeeatmg and rotating each of said

. sets of shafts.

(. In a tunneling maehiue, a rotary frame composed ef
a plurality of ecircular heads, a series of rods. connecting
the heads together, and dla"enally-awanged bars eenneet—

"ing the heads together between the rods.

55
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8 In a tunneling maehme, a frame compeeed of a selies“

of circular heads spaced apart and connected tefrether by
rods, diagonal bars arranged between the rods eenneetmg
4the heads together, and frlctmnlees bealmge carrled on
the peupheues of the heads’ -

9. In a tunneling machine, in combination, a frame com-
posed of a plurality. of heads rigidly connected together,

means for rotating the frame, a plumhty of shafts Jour-:

naled in the heads, each having a cutter head atte.ehed to

the forward end thereof, a hollow shaft Jeurnaled in the
center of the heads, means carried by the hollow shaft for

dueetmg a stream of water upon each-cutter head, means
for rotating the hollow shaft, and means for causing the

cutter head shafts to 1eeip10eate as emd hellew shatt is-

rotated. . s
10. In a Tunneling machine, in eembmatmn a Totary
frame, a series "of shafts cireular Iy auenged journaled in

30
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the frame, a secand set of shafts journaled in the frame |

intermediate the first set, cutting. meansg’ carried by said
shafts, tappets fixed to said shafte a hollow shaft jour-
naled in the center of the frame, cams fixed to said hollow
shaft eeeetlng with the tappets of the cutter shafts for re-
cipmeatmg the. cutters, means for rotating said hollow

‘shaft and means carried by said hollow shaft for dlrect-

ing a‘stream of water to each cutter. . 5
.11.. In a tunneling machine, a frame, and a.series of.

cuiters journaled in the frame comprising ecutter heads ™

having cutter disks secured therete pr ewded Wlth re.dmlly-
alrranged zigzag cutting teeth. :
- 12, In a tunneling machine, a frame, a plurahty of cut-

ters journaled in the frame comprising cutter heads hav-

ing annularly grooved faces and cutter disks provided with

flanges on their rear faces fitting in said grooves, and ra- .
, 'dlaily-extendmw zigzag cutting teeth on their front faces.

- In ' tes.imony whereof I' have signed my name to this
bp{éCiﬁC’ttmn in the presence of two subséribing witnesses.

"¢ - RUSSEL BIGALOW SIGAFOOS.

- .

'

Wltneeses
RRICHARD L{}{“'BEIY . |
Meems MoRRis. . - B RS
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