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UNItep States

Patent OFrice.

—

JONAS L. MITCHELL, OF CHICAGO, ILLINOIS, ASSIGNOR T0 THE SULLIV AN

MACHINERY COMPANY,
HAMPSHIRE.

OF SAME PLACE AXD CLAREMONT, NEW

 TUNNELING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 565,494, dated August 11, 1896.

Tu

Application filed March 17,1894, Serial No. 504,036, (No model.)

To all whom it may concern:

- Be it known that I, JoNAs L. MITCHELL, a

resident of Chicago, in the county of Cook
and State of Illinois, have invented a new and
useful Improvementin Tunneling-Machines:

- and I do hereby declare the following to be a

I0
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45

full, clear, and exact description thereof.
My invention relates to certain improve-

‘ments in tunneling-machines, and has for its

object the general improvement in the con-
struction of whatis known as the “*Stanley”
tunneling - machine, the broad features of

the counstruction of which are shown in Let-

ters Patent granted to Reginald Stanley No-
vember 12, 1889, No. 414,893, and the reissue
thereof dated May9, 1893, Reissue No. 11,333.

In that machine a main frame was em-
ployed in which was mounted centrally and
longitudinally a shaft to which power was
applied from engines carried on the main

frame, and which carried a cutter-frame hav-

ing at its forward end a head adapted to cut
a circular course or kerf of sufficient size to
recelve the main frame of the machine, this
cutter - frame being fed forward gradually
during the making of the cut and the main
frame being held stationary during such op-
cration and sustaining the strain of the cut-
ting operation. As soon as the cutter-frame
was fed out to its full length, however, as it
had cut a course for the full diameter of the
machine, in order to advance the main frame
within the tunnel so formed, so as to prepare
for the next cut, the cutter-frame was an-
chored and the anchors of the main frame
loosened, and by means of the engines onthe
main frame that frame was drawn up through
the connection between the cutter-frame and
the main frame until the main frame was
brought close to the cutter-head of the cutter-
frame, when it was again locked and the cut-

1ing operation repeated.

T'his class of machinery has proved very
eificient for the purpose, and the object of
the present invention is to improve the con-
struction thereof in certain particulars,among
which arethe following: to provide forthe an-

- choringof the cutter-frameand the supporting

50

of the cutter-shaft thereof in advance of the
main frame by a separate anchor fittingaround

the central shaft between the main frame and
the cutter-head of the cutter-frame, which can
be advanced as the cutter-frame advances
and form & support for the cutter-frame in

advance of the main frame, and may also be’

employed as the anchor when the main frame
is to be advanced; to support the part car-
rying the operative mechanism of the main
frame so that it may be properly adjusted in
case of irregularities in the mine-floor, and
to provide for the carrying away of the coal,
rock, or other cuttings by means of-a central
conveyer which can deliver the same back of
the machine in position to be automatically
fed to the cars, these results being acecom-
plished by the placing of the partof the frame
carrying the operative parts in a horizontal

| position and supporting it on a secondary or

lower section adjustable with relation to the
upper section of the main frame and arrang-
ing the traveling conveyer centrally in such
lower section; to provide for the supporting
of the main frame by means of shoes on the
lower section corresponding to the curve of
the tunnel cut, so providing forthe movement
of the main frame directly into the circular

tunnel formed by the cutter-frame; to pro-

vide a rear conveyer-frame for supporting
the traveling conveyer or carrier by which
the cuttings can be carried back of the main
frame and delivered into the cars, as well as

‘to improve the machine in other particulars,

as will be hereinafter more
forth and claimed. | -

T'o enable others skilled in the art to make
and use my invention, I will deseribe the same

particularly set

more fully, referring to the accompanying

drawings, in which— |
Figure 1 is a top or plan view of the main
frame and cutter-frame; Fig. 2, a cross-sec-

tion on the line 2 2, Fig. 1, looking forward.-

Fig. 3 is a rear view of the main frame. Fig.

55
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4 1s a longitudinal central section of the main =

frame and cutter-frame. Fig. 5is a side view
of the main frame in diagram and the rear or
conveyer frame in which the traveling con-
veyer moves.

Kig. 6 1s an enlarged top or.

95

plan view illustrating part of the conveyer-

frame. Fig. 7 is a view, partly in section, of
the rear end of a carrier-frame, illustrating

100
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the means for clearing the cuttings dropping
through the carrier, so as to prevent the clog-
oing of thesame. Fig. 8is aside view of part
of the anchoring-jack employed between the
main frame and the cutter-head of the cut-
Fig. 9 is a cross-section on the
lines 9 9 of the anchoring-jack. Iig. 10 1s a
diagram view of the reversing-gearing for
driving the feed-nut. Figs.11 and 12 are de-
tail views of the brake or friction device for
holding the feed-nut. Fig.13isa detail view
of the connection between the engine-shaft
and the driving-shaft for the conveyer. Iig.
14 is a section through the box containing the
cearing econnecting said driving-shaft and the
sprocket-shaft of the conveyer. Figs.15and
16 are views of the conveyer-chain. Iig. 17
is a cross-section on the line Z Z, Fig.13; and
Fig. 18 is a cross-section on the line 18 13,
Fig. 12.

Like letters of reference indicate like parts
in each of the figures. | |

In the accompanying drawings, A is the
main frame, in which is mounted the cutter-
frame B, formed of the central shaft B’ and
the cutter-head B® Cisthe anchoring-jack,
which fits around the shaft B’ between the
main frame and the cutter-head B3°. D is the

conveyer-frame extending back of the main

frame, by which the rock, coal, or other ma-
terial is carried to the cars. These constitute
the main parts of the machine. |

The main frame A is formed of the upper
section A’,in which the engines ¢ and the op-
erative parts are mounted and through which
the central shaft B’ passes, and the lower sec-
tion A2, which supports the machine in the
mine. The lower section A®has the shoes a/,
which are curved corresponding to the cut
made by the cutter-frame and rest upon the
curved base of the cut, so as to give support
to the machine, and said section is formed of
two longitudinally-extending parts between
which is the space A3, through which the coal
or other material operated upon is removed,
the forward end of the conveyer K being
mounted in said lower section, as hereinafter
described. At eachside of said space A°and
extending up from the shoes ' are the side
plates «? which are rigidly secured to the
shoes and suitably braced by upwardly-ex-
tending parts or plates a?, the two plates be-
ing connected by cross-braces a* at the top
and bottom thereof. Extending up from this

lower section are the supporting-serews @’ a,
there being four of these screws, which ex-.

tend upwardly through the lower section at
the four corners thereof and on which the up-
per section A’ rests, the lower ends of saild
screws extending on the outsides of the plates
a?® and being easy of access, so that the upper
section A’ may be adjusted vertically by
means of said screws. To connect the two
sections, I provide the forward screws a® with

heads ¢, fitting in seats «®, secured to the up-

per section, so that the forward end of the

two sections is held in line, and T further con- |

nect the two sections by straps a’, extending
from the forward end of the upper section A’

+o the rear end of the lower section a? and

pivoted to brackets thereon, so that while the

two sections may be adjusted through sald

screws «® af they are connected together by
means of the forward serews a® and side straps
a? and move as one frame. The adjusting-
screws @® af, as well as other like adjusting-
serews for jacks or other purposes, illustrated
in the drawings, may be turned by means ol
suitable ratchet or other wrenches. |

The central shaft B’ of the cutter-frame I
extends through suitable bearingsd’,provided

therefor in the upper section A’ of the main

frame, and has one or more longitudinal key-
ways or grooves by which the gear-wheel b
engages with the shaft B’ to turn the same
through power connections hereinafter de-
seribed, and the said bar is threaded to en-
oage with the nut b, mounted in the frame,
as hereinafter described, by which the said
serew-shaft is fed forward or back. The said
shaft B’ carries at its forward end the cutier-
head B2 which is of the ordinary construction

employed in said Stanley machine, and re--

quires no detailed description here further
than that it is practically the full width ot
the kerf to be cut and has cutter-arms 0° ex-
tending out at its forward end and carrying
the bits % and preferably has the central
auger b° to center the same during the cut-
ting, and it may have as many other cutters
or culter-arms as are considered desirable.

The engines «a, through their pitman d/, en-

gage with the ecrank or engine shaft ,
mounted in bearings d?, the engines extend-
ing transversely of the frame and at a slight
incline from the horizontal and the engine-
shaft carrying gearing at both ends, one set
of gearing for rotating the cutter-frame and
the other for advancing the same. The
weight of the engines is thus distributed on
each side of the center of the machine, and

this is of great advantage both in distributing

the weight of the machine and 1in oiving a
central space in the central part of the ma-
chine below the operative mechanism through
which the material cut may be removed.
Neither the gearing for rotating mnor the
cearing for advancing and retracting the cut-
ter-frame forms part of the present invention,
butthey are illustrated and described tomake
the operation of the machine clear. Two sets

of gearing are employed for rotating the cut- -

ter-frame,one acting todrive the cutter-frame
at a higher speed, while the other acts to drive
the same with more power. The first set of
oears is constructed as follows: Secured 1o
the engine-shaft is the pinion d°, having a
clutch-face on the side thereof, and mounted
and sliding on the engine-shaft is a long pin-
ion %, having clutch-faces on either side
thereof, and a lever operating to move the
long pinion d° while permitting the rotation

thereof. 'This long pinion d° engages with
the gear-wheel ¢', secured upon the shaft e,
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said shaft ¢ also carrying the pinion ¢? which

meshes with the gear-wheel 7/, secur ed on the
shaft f, which also carries the pinion % which
meshes with the gear-wheel 0%, which has a
feather or key 73, Shdmﬂ' in the groove or ];:ey-
way of the central screw-shaft B’ to rotate
the same. daid shaft /' is mounted in bear-
ings 7% In this way power is transmitted
from" the engine-shatt through the pinions
d® d®, (When “their clutch-faces engage,) the
gear “wheel ¢ , the pinion ¢?, the ﬂ'ea,r-wheel 1,
the pinion f2 and gear -wheel 5? to the con-
tral cutfer-shaft. Tt is in some cases desir-
able to run the cutter-frame at a very slow
Speed but with great power, and for that pur-
pose 18 employed the eunhmyqet of gearing
mounted in the bearing ¢’ at one 51de of the
engine-shaft. Sald shaft g passes through an
eecentme-sleeve J"" which is directly mounted
in the bearing ¢', so.that when this set of

gearing is not in use the sleeve ¢° may be

turned by a suitable handle, as at ¢®, to hold
the set of gearing out of mesh with the dlw-
ing-gearing. Onsald shaft g is the pinion g,
adapted to mesh with the pinion d® on the en-
gine-shaft, and at the opposite end of. the
shaft q the pinion ¢°, which is edapted to
mesh-with the loosely-running pinion ¢°on

the engine-shaft and in line with the long

pinion d5 and having a clutch-face thereon,
When it is desired to. apply the greater
driving power, the eccenfric- eleeve f’ is
turned to brmn' the pinions ¢g* zmd ¢° into
mesh Wwith the . pinions d’ and ¢° and the
clutch-pinion d® 1s thrown into engagement
with the pinion ¢° when the power passes
from the enﬂ‘me-shaft  through the pmlon
°, pinion g% the shaft g, and pirions ¢° and
JGtO the clutch- -pinion &°, and thence through
the same set of gearing ‘above described 130
the central cutter-shaft B'. When said set
of auxiliary gearing is not employed, to over-
come the necessity of the turning of the aux-
111&1‘37 gearing he turns the eccentric-sleeve
g 111 the bearing ¢’, and so draws the pinions
g* g° out of mesh with the pinions d° ¢% in

which position they remain until reqmred

for use. |

As above stated, when the main frame is
to be drawn forward by the cutter-frame in
order to bring 1t to position for feeding the

cutter-frame stlll farther forward the nut b

18 rotated on the central threaded shaft B,
and I will now describe the gearing for pro-
ducing this result, first statmﬂ' that 11 18 de-
sirable that said gearing shall be capable of
turning the nut in e1Lher direction, so as to
nove the cutter-frame and main fra,me in
elther direction with relation to each other,
such, for example, as where it is desired £
qumk]y withdraw the cutter-frame in order
to break down the coal or rock and remove
1t and afterward to feed forward the cutter-
frame. For the main operation of feeding
forward the main frame the following gear-
ing 1s employed: On the engine- shaft d 1S

mounted the pinion 2, which meshes with the

ward the

tating parts. entirely out of aetwn

cutter-frame.

‘pinion ¢/, running loosely on an eccentric-

shaft 7°, mounted in bearings and gearing di-
rectly with the pinion 6" on the nut b, “the
operation of the gearing being that as the
enn'me shaft is turned thloucrh the gearing
1, 7, and b° the nut b is rotated a,round_ the
central threaded shaft B’, which is not ro-
tated, and so draws the two frames toward
each other, either drawing the main frame
toward the cutfer-head when the cutter-head
18 anchored or drawing the cutter-head to-
main frame when the main frame
18 anchored. When, however, it is desired
to force the cutter-head away from the main
frame, the gearing is arranged as follows:
By means of the lever 73 turmnn' the eccen-
tric-shaft +* the pinion 4+’ is drawn out of mesh
with the pinion 2, still remaining in mesh
with the pinion b on the nut b.  Mounted
and sliding in bearings is a shaft carrying a

70

75

S0

pinion 25, and said shaft can be moved longi-

.tudmally by means of a knob in the rear end

of the shaft to draw said pinion ¢’ into mesh
with the pinion 7 and the pinion <’ when_said
pinion is lowered out of mesh with the pin-
ion 72, so forming a line of gearing to trans-
mit the power as follows: from the plmon )
to the pinion %, thence to the pinion ¢’, and

go

95

thence to the pinion 0¥ on the nut b, the di- ~

rection of the rotation of the plmon b1 and
the nut 6 being thus reversed without re-
versing the engines, so that the central shaft
B’ is moved in the opposite direction and
forces the cutter-head B? away from the main
frame. The shaft carrying the pinion <° has

an annular recess formed therein, and the

swinging clip ¢ fits in such recess to hold
the pinion 7° in gear with the pinionsz and 7'.
When 1t is desired to throw the gearing for
turning the nut b out of action, the operator
lifts sa,ld clip and slides the pinion ¢ for-
ward, so as to force the pinion 2% out of mesh
with the other pinions, leaving the nut-ro-
He can
throw them into action either by sliding the
said p11110n ¢* into mesh with the pinions 7
and 7’ or by turning the lever 43 to bring the

‘pinion 7’ into mesh with the pinion <.

At the rear end of the main frame is the
thrust or resistance plate 6% secured to the
maln frame by heavy bolts b7, this plate re-
ceiving the pressure of the nut b, with which

‘the threaded shaft B’ engages.

In the ordinary opemmon of the machine
In cutting, the nut 6 at the rear end of the
machine is either locked stationary or it is
held by whatis termed a *“ brake-friction,” so
that the central screw-shaft feeds forward
through the nut, or if too heavy a strain is

'broun*ht upon the cutter -shaft, such as in
stmkmcr upon hard rock, the bleke permits

of the turmnn* of the nut w1th the shaft and
prevents serious injury to the cutting-bits or
The general censtruc,tlon of

this brake does not form part of the present
invention, but it has been improved in some
par ticulars by me, which will be here de-
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scribed. Secured loosely to the thrust or re-
sistance plate 0° is one section or half of the
friction brake or strap j, said bra,]s_e being
supported in place by means of a bolt 7°, pass-
ing through the strap-section ;' and en_termﬂ'
the resmtance -plate. The brake 1is formed
of two strap-sections 7’ %, cast to shape and

secured together at one end by the bolt g%

passing thmuﬂ-h lugs on the strap-sections,

and the bolt passing through a hole in one

strap-section of greater diameter than the
bolt and screwing into the other strap-sec-
tion, so as to form a loose connection between
the two. At the other end of the strap-sec-
tions arethe clamping-lugs 7° 7% around which
fits the yoke 57, which by means of an eccen-

tric 78 on the shaft j° connects with the hand-.

lever 5¥ to clamp together the two strap-sec-
tions and to cause them to bind upon the nut
to create the necessary friction, the nut ex-
tending through the resistance- plﬂte O and
the brake bemn‘ clamped around a cylindrical
face therein. |

The construction so far described does not
form any part of the present invention. My
improvements employed therewith are asfol-
lows: In order to provide for a lining in the
brake-body formed of the two strap- 5eet1ons
I preferably employ vulcanized fiber, a ring

30 71 of this material being fitted in a seat formed

therefor in the st::ap-seetions, this ring being
cutb through at one point, as at 37, and fitted

- within the two strap-sections, so as to form

35
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65

' shaft and within whichthe eccentrie fits.

the friction-surface around the nut.  To pre-
vent this ring from turning within the strap-
sections, I employ the plate 5*°, bolted to one
of the strap-sections and extending out be-
tween the ends of the ring j'', so that the lip
of the plate 3'° bears against the end of the
vulecanized-fiber ring and prevents the turn-
ing of the same by the frictional action of
the nut thereon. IForthe practical operation

of this brake or friction-holder for the nutit

is desirable that the two friction-straps may

yvield slightly under very heavy strain, and

yet that the two straps may be held with such
power astoresist the frictional action brought

~upon the brake-straps except under extreme
strain.

1t is also desirable that provision be

made to hold the eccentric 4° at any desired
position, so that by the mere turning of the
lever operating the eccentric to the pOSItmn
desired it will be held in that position with-
out any special mechanical lock. 'This result
is accomplished in the following way: The
yoke 7" is extended below the eccentri iec, and

fitting in the yoke in guideways j% is a pedes-

tal-hox 21%, which bears upon the eccentric-
Be-
low this pedestal-boxisthespring-chamber 3%,
within which are contained powerful springs

313 bearing upon the pedestal-box with Such

force as to bmd upon the eccentric-shaft with
such friction as to hold it at any point to
which it isturned, and also to resist the strain
brought upon the eccentric through the fric-
tion upon the straps i tting around Fhenut. T

find for this purpose thatitisnecessaryto have
a cluster of springs in the chamber 3', and, as
shown in the drawings, this cluster of spr mns
is confined within the chamber 7'° between
the washers 7', one washer bearing upon the
pedestal - box 4%, while the other “washer is
confined within the chamber by a screw-plug

4% bywhich the springs can be so cmnpmbsed

as to both regulate their pressure and bring
an e\ceedmn]y heavy pressure upon the pe(l—
estal-box and through the same upon the ec-
centric-shaft. Asa , result of such construe-
tion, I am enabled to apply an exceedingly
ore eat frictional force upon thenut 6 through
the hrake fitting around the same and yet
provide for the yleldmﬂ of the nut under ex-
cessive strain, which can be regulated by the
compression of the SPrings within the spring-
box 47, and at the same time the ecoentric
controlling the brake is held in any desired
position 130 which it is moved by its hand-
lever. |

The nut itself has the body portion 07, in
which is rigidly secured the inner threaded
portion or brass bushing 4°and around which

the brake 7 fits, the pinion 0 being formed

as part of the nut and having at 1‘55 rear end
an enlarged collar 0!, which forms around the
nut- body an &1111111&1‘ seat, in which are con-

fined a series of m1t1fr1e131011-b%115 which bear

it around the

against the thrust-plate 0° and f

.body b® and receive the thrust of Lhu centl al

screw-shaft I3’

In this connection I will also describe the
means of locking the main frame in the tun-
nel to enable it to sustain the thrust of the
cutter-frame.

At the rear end of the machine are the two
jack -screws H I, having threaded bodies
which extend back through trunnions 7,
mounted on vertical pivots on the jack-frame,
so permitting the jack-screws to swing hori-
zontally. The trunnions A form the abut-
ments against which the nuts /' press, these
nuts bemg turned by wrenches /2°. The outer
end of each jack-screw engages with a jack-

70

/5

30

Q0

10O

105

110

lever H', which is pivoted at the forward end

of the machine, as at /i%, on a vertical pivot
and extends back to the jack-screw, so that
it can, through the jack-screw II, be forced
Outwm*dly or drawn back from ‘uhe tunnel-
wall. These jack-levers are arranged to be
forced into the mine-wall, and they obtain a
very strong hold thereupon to sustain the end
thrust brou oht upon the machine by the cut-

ter-frame, the thrust or pressure being in the

direction of the length of the jack- lever I,
as the end thrust on th.e spreading-jack levers
tends tothrust them into the tunnel-way and

increase their hold thereon, such jJacking

means being found all that i1s nmecessary to
sustain the end thrust of the machine. Ifor
the purpose of holding down the rear end of
the machine 1 also employ what I term a
‘“sprag-jack,” which is hinged to the rear
end of the main frame, afu the right side
thereof looking forward, and just z—:l,bov“e the
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trunnion /, in order to sustain the rear por-
tion of the frame against the twisting strain
brought upon the framne by the turning of the
cutter-frame therein. This sprag- jack is
shown at J, and it extends up and is seated
against the top wall of the tunnel and may
be adjusted by the ordinary jacking means
T'o obtain the necessary
hold, a seat is generally made for the same at
the top of the tunnel-wall, as shown at J2, the
abutments J? at the upper end of the sprag-

Jack fitting in said seat, and the threaded
sleeve 7%, carrying such abutment, turning on -

the main portion or screw-bar of the jack.

In the use of the machine it is very desir-
able to employ as long a threaded central
shaft as possible, and so provide for the cut-
ting for as great a distance as practicable
without the movement of the main frame.
T'he weight of the cutter-head has, however,
been liable to cause the sagging of the same
1t & long central shaft were employed, so that
the exact desired line of the tunnel could not
be maintained. It is also desirable to accom-
plish the forward movement of the main

frame by a pulling rather than a pushing

strain upon the cutter-frame. Toaccomplish
these results, the anchoring-jack C is placed
around the cutter-shaft B between the cut-
ter-head B? and the main frame A, the shaft
passing through the central opening ¢ of the
anchor which swings around on said shaft.
The anchor is made so that it may be ex-
tended for the full width of the tunnel and
take an exceedingly strong hold therein, so
forming a rigid bearing for this cutter-shaft
at any desired point in front of the main
frame, such, for example, as where the cut-
ter-shaft is extended part way and it is de-
sired to givesupport to the catter-head. This
anchor C is pushed along the central shaft
close to the cutter-head, and the jacks at each
end thereof are forced out, so that the anchor
gives a rigid support to the cutter-frame in
front of the main frame, and this anchor may
be adjusted two or three times in the cutting
for the length of the cutter and will prevent
the sagging or swaying of the cutter-frame
during the regular tunneling operation.
Whenitis desired to advance the main frame,
this anchor can be forced close to the cutter-
head and anchored there and the holding-
Jacksof the main frameloosened, and through
the gearing above described the main frame
A be drawn up to the anchor by the rotation
of the nutbaround the central screw-shaft B'.
T'his anchor is made heavy and strong to sus-
tain the strains brought upon it and is pro-
vided with the arms ¢/, extending out in line
with the central opening c, said arms having
sockets therein in which the sleeves ¢, which

- are interiorly threaded, fit, the sleeves being

keyed to slide in said sockets, and the jack-
screws ¢® serewing within the sleeves ¢* and
being turned by suitable wrenches, so as to
force out the sleeves and with them the feet

or grips ¢*, whieh engage with the wall, the

jack-screws having annular shoulders ¢?, en-
gaging with abutments on the anchor. Any
other suitable form of jacking device upon
the anchor can of course be employed, if de-
sired. | R

_In addition to providing by the placing of
the frame carrying the operative parts in a
horizontal position and placing it above an
independent lower section to the main frame,
which acts to balance the main frame and to
distribute the weight move evenly, I am en-
abled to provide in said lower frame or sec-
tion A® a passage-way for the carrying out of
the cuttings or material removed by the ma-
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chine without interfering with the generally-

desirable positions of the operative parts.
As part of this arrangement, I provide behind
the machine a conveyer-frame D,which forms,
practically, part of the main frame, and in
the two frames I mount the traveling con-
veyer by means of which the material cut is
carried back to the car. In the lower sec-
tion A® of the main frame are the guideways
k k', the one above the other, which are
formed by means of angle-irons secured longi-
tudinally to the inner faces of the plates a2,
and extending beyond the main frame and
carried thereby are side plates &2, which have
bearings at the forward end for a bar k3, car-
rying sprockets &* which engage with the
traveling conveyer I, the conveyer passing
forward along the guides ', passing over said
sprockets k% and passing back through the

space A® along the guideways %, the oper-

ator shoveling the material onto the conveyer,
where it extends forward of the main frame,
and the material being carried back by the
conveyer K through the space A3, and thence
along the conveyer - frame D, and being
dumped or discharged at the rear end of said
conveyer-frame into the car L.

The conveyer-frame may be formed in see-
tions, as a long frame is desired, and.is illus-
trated as constructed in the following way:
The two sets of angle-irons k &’ extend out
beyond the main frame A, and the upper
angle-irons & are preferably curved up at
their ends, as at &° while the lower angle-
irons &' extend out straight, and supported
by said angle-irons and bolted thereto by
straps £° are the side plates %7, which con-
fine the coal or other material on the con-
veyer traveling in the guides k. These parts
form either part of the conveyer-frame or of
the main frame; but they are illustrated in
the drawings as extending out from the main
frame, and secured thereto is the conveyer-
frame D, which may be made in any desired
number of parts or sections, the frame being
shown in the four sections d d’ d? d3; which

are connected together by the coupling-plates

d*, through which suitable bolts, as at @,
pass. ‘The guideways on these conveyersare

made of the same angle-iron, the upper guide-
way [ being connected to the bars k, the lower
guideway [’ to the bars %', and these guide-
ways extending to the-rear end of the con-
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veyer-frame, though not parallel with each
other, and the courses of the said guide-bars
being illustrated in the drawings, and though
the course of the same may be changed ac-
g cording to the desire of the operator they
illustrate the most desirable course for the
ouiding of the conveyer. Ior example, the
ouide-bars 7 have an upward incline, so as to
direct the carrier to the upper part of the
1o tunnel and thence in a substantially horizon-
tal course to the posnt at which the coal 1s
discharged from the car. '

Extending above the guide-bars [ are the
retaining-plates 72, which serve to hold the

15 material upon the conveyer as it is carried
back thereby, and in the different sections of
the conveyer-frame the two guide-bars/ I’ and
the retaining-plates I? are secured together by
cross-braces 2. The lower guide-bars [’ ex-
20 tend from the rear of the frame forward par-
allel with the upper guide-bars to the point
where the driving-sprockets m are placed,
and they are thence bent downwardly, as at
m', so as to give space between the two for
2¢ thereception of the driving-sprockets m, and
thence extend at a downward incline, as at
m?, to the guide-bars &', to which they are
connected. The driving-sprockets m are se-

cured to a shaft mounted in suitable brackets

30 or bearings n n/, supported on the conveyer-
frame, and at one side in the bracket n 1s a |

worm-wheel n?, Fig. 14, which is driven by a .|

worm 7° and mounted in said bearing 7, the

forward end of the worm-shaft carrying a
35 universal joint p’, to which is connected the
" driving-bar p, which also connects by a uni-

versal joint p? through a suitable clutch con-

nection, with the engine-shaft d.

~ Thedriving-bar p for driving the conveyer
40 is connected to the engine-shaft d by a com-

bined eclutch and differential gearing, by |
| as they are termed. In TFigs. 15 and 16 is

which the conveyer can be driven at different -
speeds, or by the throwing of the clutch left
idle while the main part of the machine is

45 running. Tor this purpose the pinion 7 has |
a socket 3, extending back therefrom, having

a geared face thereon which extends out be-
yond the end of the engine-shaft and forms a
seat for the end of the shaft p*, which forms
so part of the universal joint p? connected to
the driving-bar p. This shaft p* fits in the
ceared socket p® on the pinion ¢ and carries
the clutch p°, which is rigidly secured to the
shaft pt, said shaft and the universal joint

53 p® being capable of sufficient longitudinal |
movement through the splineway connection |
% with the driving-bar p to throw the clutch .

%, into engagement with a clutch-face on the
veared socket p® of the pinion 7. Running
6o loosely on the shaft p*on the other side of the
cluteh »° is a pinion ¢, having a clutch-face
with which the clutch p® engages when de-

sired, and mounted in the box ¢',which forms
the bearing for the shaft ¢* and at theside of
65 the pinion g and geared socket p®is the shaft

3, carrying the pinions ¢* and ¢°, meshing
with the geared socket p®and loose pinion g.

| When it is not desired to operate the con-

veyer K, the shaft p?is moved, so that the
cluteh p° does not engage either with the
ceared socket p? or the pinion ¢. Whenitis
desired to drive the conveyer at arapid speed,
the shaft p*is moved longitudinally to bring
the clutch p° into engagement with the
ceared socket p° and when it is desired to
drivethe conveyer ataslower speed the clutch
2% is moved into engagement with the loose
pinion ¢, when the power passes irom the
ceared socket p3 through the pinions ¢° and
g* to the loose pinion ¢, and thence througlt
the clutch to the shaft p*t. In this way dur-
ing the operation of the machine the con-
veyer K may be driven continuously from the
engine-shaft to the shaft p, worm 7% and
worm-wheel n?, the conveyer-chains passing
over the sprockets m in the forward course of

| the lower guideways !’ from the rear of the

machine, as shown more particularly in Fig.
5, the operation being that the conveyer 18
drawn forward by said sprockets, carrying
the coal through the passage-way A° and

and passing around the sprockets m°, thence
along the gunideways ' and over the driving-
sprockets m, the loose chain thence passing
back along the lower guideways [ and k&' to
the sprockets &* at the forward end of the
main frame. |

Any suitable form of conveyer or carrier

| may be employed, the one employed in the

machine as constructed and preferred by me
being as follows: Two lines of chains are

| employed, the one traveling in the guideway

on one side and the other in the guldeway on
the other side of the machine, and between
the same are sheet-metal plates or *“ buckets,”

shown the general construction of the chain,
the plan view showing one side of the chain,
the chain being formed of two links 7, sepa-
rated by rollers 7/, links 7%, fitting on the out-
side of thelinksr, and pins 73, passing through
holes in the ends of the links and through
the rollers 7', so as to form the chain, the

tween the iinks and bearing on the rollers.
To connect the buckets to the chains, lips r*
extend out on the inner links of the chains
and the buckets r°*are riveted directly to these
plates, so connecting them to the chains on
each side of the buckets. |

To prevent the cuttings, slack, or dust from
passing between the buckets 7%, the following
construction is adopted: Inline with the piv-
otal points or junctures of the chains the
buckets 7°have on one side thereof the curved
lips 76 7, the curve of one lip, 7%, as shown in
Fig. 16, extending upward and over to a point
about at the top of the adjoining bucket
when the buckets are on the same plane,
while at the other edge of the bucket is the

curved lip 77, which is formed on about the

passing along the guideways k and over the
| conveyer-frame along the guideways [ to the
rearof the machine, where the coalisdumped,

sprockets of the sprocket-wheels entering be-
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same curve as the lip 7% but about one-
half the width thereof, the lip #7 extending
up under the lip 7% and so covering the point
of juncture of the two buckets, so that when
the buckets are passing around any curved
place in the guideways these lips will move
the one over the other and prevent the drop-
ping of the coal-dust between the buckets.
Even though thisform of bucket is employed,
1t 1s found in practice that the cuttings are
liable to work between the lips 7% and #7 of
the buckets and to be carried back on the tops
of the buckets when reversed, that is, in their

movement toward the main frame, and to be

carried to the forward end of the conveyerin
front of the main frame and clog the same,

packing at the point where the conveyer

passes around the forward sprockets k* and
preventing the easy movement of the con-
veyer. To prevent this, I insert a horizon-
tal stationary metal sheet between the upper
and lower course of the conveyer, so that the
cuttings will fall on thissheetand, if gather-
ing too thick thereon, be carried by the scrap-
ing of the conveyer back to the rear end of
the conveyor-frame; and at the rear end of
the conveyer-frame I employ a plate s, sup-
ported between the upper and lower course
of the conveyer, and acting to receive any of

the dust or slack carried back by the con-

veyer or talling through the conveyer at that

point, which is the one where the dust is most

liable to drop between the buckets; and I

employ a sweep s', playing over this plate s, to

sweep any such material from the plates and
into the car which extends under the same.
This construction is more particularly shown
in Kig. 7, the sweep s’ being pivoted to the
plate s, as at s°, and having an arm s®extend-
ing out to the side of the conveyer-frame, and
a rod s* extends from the rod s® of the sweep
back to a crank s°in the end of the shaft car-
rying the rear sprockets m?.
carrying the sprockets m3, is turned through
the crank s° and rod s, this sweep is caused
to reciprocate over the plate s and to sweep
dust or slack from said plate into the coal-
The end of
the sweep may carry a plate or a series of
brushes for that purpose. Said Fig. 7 also
illustrates the means of taking up the slack
of the conveyer. Secured to the conveyer-
frame are brackets £, which have arms # ex-
tending back, and having forks #* to support
the boxes #°, in which the sprocket-shafts m/?
are journaled. Extendingthrough the brack-
ets ¢ and thence to the ends of the frame are
the bearing-bars #*, which have at their rear
ends the slotted forked bearings #* to receive
the same journal-boxes 3, the rear ends of the

bearing-bars being threaded and adjusting-

nuts thereon engaging with the brackets ¢, so

providing means for stretching the conveyer-

chain by the longitudinal adjustment of the
bearing-bars ¢* through said brackets. The

boxes ° have pins thereon which fit in the |

veyer-frame.

As the shaft m?,

slots in the bearings #°* and prevent the boxes
from turning. | | -

- It will be noticed that the bearing-bars ¢
are connected tothe cross-bar ¢, which is also
connected to the plate s, that plate resting on
supports on the frame, but being longitudi-

70

nally movable thereon, so that the plate and

' the operative partsof the sweepare longitudi-

nally adjustable with the sprocket-shaft m?.

As the conveyer-frame extends a consider-
able distance back from thesmain frame, and
1t 13 desirable that the conveyer-frame shall
be supported so as to permit one or more cars
to pass under the same, and as this rear por-
tion of the conveyer-frame might be liable to
swing over to one side the following con-
struction to overcome this difficulty is em-
ployed: Connected to the conveyer-frame at
a sultable point is the jack u, which extends
down and rests upon a sled «', which is con-
nected by the bar or link u? to the conveyer-

frame D in front of the sled, so that the sled.

18 drawn forward by the main frame. This
Jack uis provided with the jack-screw w2, and
isthus made adjustable, so as to raise or lower
the rear end of the conveyer-frame, as found
desirable. On one or both sides of the con-
veyer-frame 1 also employ a jack U, which

| connects to the bearing n,in which the worm

n® and worm-wheel n? are mounted, this jack
extending out horizontally, and its outer end
having one end of the bearing-plate U’ con-
nected thereto, the said bearing-plate extend-
ing forward to a point on the conveyer-frame
and being connected thereto, as at U? and by
means of the jack-screw U?®, the jack being
made adjustable against the wall,so as to sup-
port the bearing-plate U’ in proper position
to give the side support to the rear of the con-

w', and of this bearing-plate U’, I am able to
give the proper support to the rear portion of
the conveyer-frame.

The operation of the apparatus may be
briefly stated as follows: Inthe cutting of the
tunnel the main frame is supported therein
on the shoes ¢’ of the lower section A? thereof,

and the upper section A'is properly adjusted

thereon, so as to bring the central secrew-shaft
of the cutter-frame into proper position, and
by means of the jacks H and the brace-bar A’
the main frame is secured and anchored in
place, the several jacks engaging with the
tunnel-wall. The anchoring-jack C is also
secured against the walls and acts in connec-
tion with the main frame in properly center-
ing the cutter-frame and its shaft, the parts
being so located as to give proper direction of
cut to the cutter-frame, and it being evident
that where it is desired to deflect the same
either horizontally or vertically this may be
accomplished by means of the several jacks
and the anchoring-jack above referred to.
1'he connections to turn the nut b on the cen-
tral screw-shaft B’ are disengaged, and the

brake is applied to the nut b, so as to hold it
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from rotation except when severe strain is |
‘brought upon the same.

The machineis then
ready for operation, and if it is desired to 10-
tate the cutter-frame rapidly the clutch-pin-
ion  is thrown into engagement with the
pinion d?, and the engines are started, the

“power being transmitted from the engine-

shaft through the clutch-pinion ’,gear-wheel
', pinion €*, gear-wheel /7, pinion f~,and gear-
wheel b® to the central screw-shaft I3 of the
cutter-frame, and as the nut b is held from
rotation the cutter-frame is both rotated and
gradually fed forward, the bits 0%, at the for-
ward end thereof, and the central auger ° en-
gage with the mine-walland cutthe ker{there-
in, or, if desired, cut and break down the en-
tire wall through other arms and bits on the
cutter-frame. This is continued until the
cutter-frame is advanced such distance that
itis considered wise to brace the same in front
of the machine, when the machine is stopped

“and the anchoring-jack C slid along the tun-

nel close to the cutter-head and secured to
the tunnel-walls, when the operation 1s con-
tinued, the anchoring-jack being moved in
this way from time totime and givingsupport
tothe cutter-framenearthe cutter-head there-
of during the operation of cutting and en-
abling me to employ a much longer central
serew-shaft,and therefore to continue the cut-
ting much longer without the necessity of
moving the main frame. During this opera-
ion, as the eoal or rock is broken down, the
operator can pass along between the main
frame and the tunnel-wall and feed the coal
or other material cut onto the conveyer I,

which carries the same back and feedsit to the
cars, the conveyer traveling in the guideways

of the main frame and the conveyer-frame
and carrying back the material cut, raising it
up in such position that it may be dumped
into the car. If the material cut is hard, so
that it is desirable to drive the cutter-frame
at a slowspeed,the operator throws the clutch-

pinion ® into engagement with the pinlon

g%, and then, through the arm g°, turns the
eccentric-sleeve ¢* and brings the gears g* ¢°
into mesh with the pinions d° ¢° respec-
tively, when the power is transmitted from
the pinion d*® through the pinions g+, ¢°, and
(¢ to the cluteh-pinion &, and thence through
the same gearing to the cutter-shaft. If it
becomes necessary to break down the coal

or other material being mined, the cutter-

frame is stopped, and if it 1s necessary 1o
withdraw the same the cluteh-pinion d° is
thrown out of engagement, so that the cutter-
frame is not rotated, and the operator then,
by means of the lever ¢°, raises the pinion ¢
into engagement with the pinion ¢z upon the

engine-shaft, when the power is transmitted

from the engine-shaft through the pinions
- 10 : . . - |

7, 7', and b to the nut b, which is rotated and
draws back the cutter-irame, gIving access
for the removal of the coal. To advance the

cutter-frame, he then, by the lever %, drops
the pinion 7' out of mesh with the pinion 2 on

the engine-shaftand drawsforward the pinion
2% into mesh with the pinion z and the pinion
i, when, though the engine-shaft is turned
in the same direction, power is transmitted
through the pinions i, ¢, %, and 0" to the nut,
which is rotated in the opposite direction and
advances the cutter-frame. After the cutter-
frame has been advanced asfar aspracticable,
according to the length of the central screw-

shaft thereof, it is necessary to advance the

main frame, and the operator carries forward
the anchoring-jack C close to the cutter-head

B2 and locks it, so as to anchor the cutter-
frame from longitudinal movement. Ilethen

releases the several jacks holding the main
frame and throws the pinion ¢’ into mesh with
the pinion ¢ on the engine-shaft, and through

the gearing ¢, 7', and 0* turns the nut 0 on the

central screw-shaft B’, when, as the cutter-
frame is loclked from movement and the main

frame is free to move, the main frame is nec-

essarily drawn toward the cutter-frame, being
thus advanced so that it occuples a new po-
sition close to the cutter-head, when it can be
again jacked to the tunnel-wall, and it is only
necessary to draw the pinion ¢ out of mesh
with the pinion ¢ and throw the clutch-pin-
ion d®into engagement with the driving-gear-
ing, and the operation can thenbe continued.
When the main frame is drawn forward, as
above described, the conveyer-frame, which
is econnected thereto, is drawn forward with

1it, the frame traveling upon the sled 2, which
forms a sliding support therefor, while the

bearing-plate U’ will contact with the side of
the mine-wall and prevent the conveyer-
frame from swinging over to the side.

It is a well-known fact that in the cutting

of coal a large amount of dustis formed, and

this dust, especially in connection with these
tunneling-machines, is so fine andimpalpable
that it floats in the air, and this has led to
some serious explosions, known as ‘‘dust” ex-

nlosions, which it is very desirable to prevent..

The acecidents are understood to oceur from
the presence of finely-divided carbon and the
oxygen of the air. The carbon becomes 1g-

| nited from the torches of the workmen or a

shot in blasting, which leads to the union of
the carbon and oxygen, and the dustexplodes.
If this dust can be laid in any way, however,

the accidents can be prevented, and for that

purpose I support upon the upper section of
the main frame the water-drum V, to which
water may be feed from time to time by hose
connections, and from the lower end of which
a pipe v leads into convenient position for
spraying, and leading into the npper part of
the drum above the water is the air-pipe v/,
which connects with the main air-pipe carry-
ing the compressed air to operate the engines,
the pipes v v’ being controlled by suitable

valves, and when it is desired to spray the

air and settle the dust contained therein the

operator turns thé valves, and through the

pressure of the compressed air upon the water
forces the same from the drum through the
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spray - pipe v, and is enabled thereby to
thoroughly dampen the atmosphere and set-
tle the dust, and so prevent the explosion.

What I claim as my invention, and desire
to secure by Letters Patent, is— |

1. The combination of a stationary main
frame, a cutter-frame mounted in and havin o
a rotary and advancing movement with rela-
tion to the main frame, and carrying the cut-
ter-headatthe forward end, and anindepend-
ent anchoring-jack engaging with the cutter-
frame between the cutter-head thereof and
the main frame and adapted to be anchored
to the tunnel-wall, substantially as set forth.

2. The combination of a stationary frame,
a cutter-frame formed of a horizontal axial
shaft carrying a cutter-head and mounted in
the main frame and having a rotary and ad-
vancing movement with relation thereto, an
independent anchoring-jack fi

the main frame adapted to be anchored to the
tunnel-wall, substantially as set forth.

5. I'he combination of a stationary main
frame, a cutter-frame having a cutter-head,

and ahorizontal axial threaded shaftmounted

in the main frame, said shaft engaging with

- the nut on the main frame, and an independ-
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ent anchoring-jack fitting around said axial

shaft between the cutter-head and the main
frame, and adapted to be anchored to the tun-
nel-wall, substantially as set forth. |

4. The combination of a stationary main
frame, a cutter-frame having a cutter-head
and an axial threaded shaft mounted in the
main frame and having a rotary and advanc-
Ing movement with relation thereto, and an
anchoring-jack between the cutter-head and
main frame having a central opening through
which the axial shaft of the cutter-frame
passes so that the anchoring-jack can slide
thereon, said anchoring-jack having arms
provided with jaws to engage with the tun-
nel-wall, and mechanism forforcing said jaws

into engagement with the wall to anchor the

Jack, substantially as set forth.

0. I'he combination of a main frame, a cut-
ter-frame having a cutter-head and an axial
shatt mounted in the main frame, an anchor-
Ing-jack having a central opening through
which the shaft passes and having the two
arms ¢’ having sleeves sliding but not rotata-
ble therein provided with jaws at their outer
ends, and jack-screws mounted to turn in the
arms and engaging with the threaded interior
of said sleeves, said jack-screws having col-
lars ¢® bearing against shoulders on the arms,
substantially as set forth.,

6. The combination of a stationary main
frame carrying the driving-engines and sup-
porting a nut, a cutter-frame having a cutter-
head and an axial threaded shaft engaging
with said nut and having a sliding connection
with the driving-gear, gearing between the
engines and said driving-gear, and an inde-
pendent anchoring-jack between the cutter-
head and the main frame, attached to the in-

tting around
sald axial shaft between said cutter-head and -

terior of the tunnel-wall and held thereto dur-

ing the cutting operation, substantially as set

torth. |

- 7. ''hecombination of a main frame formed
of a lower section resting on the tunnel-floor,
an upper section supported by the lower sec-

tion and adjustable with relation thereto and
supporting the driving and cutting mechan-

1sm, and longitudinally-extending straps con-
necting said two sections, substantially as set
forth. |

8. The combination of a main frame having
a lower section and an upper section support-
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ed thereon and adjustable with relation there-

to and supporting the driving and cutting
mechanism, said lower section carrying ad-

Justing-screws upon which the upper section

rests, and longitudinally - extending straps
connecting said sections, substantially as set

forth.
9. The combination of a main frame formed

of a lower section and an upper section sup-

ported thereby and carrying the driving and
cutting mechanism, said lower section hav-
ing adjusting-screws on which said upper sec-
tion rests, and the forward adjusting-serews
having swivel connections with the upper sec-
tion, substantially as set forth.

10. A tunneling-machine having a station-
ary main frame formed of a lower section and
a horizontally and a longitudinally extending
upper section supported and vertically ad-
justable thereon, the lower section having a
central space and a conveyer traveling in said

central space, and the upper section having

engines extending transversely thereof, and
connections from said engines to the opera-
tive mechanism, substantially as set forth.

11. The combination of a main frame hav-

Ing a central space in the lower part thereof
and a conveyer traveling in said central space
and the transversely-extending engines in the
upper part thereof, an engine-shaft at one
side of the machine, a cutter-frame having

{ an axial shaft mounted centrally of the ma-

chine and having a rotary and advancing
movement with relation thereto, and connec-
tions between said engine-shaft and the axial
shaft and cutter-frame, substantially as set
forth. | |

12. The combination with a main frame, a
horizontal axial threaded shaft mounted
therein and a nut mounted inthe main frame
ana engaging with the threaded shaft and
having a friction-surface thereon, a friction-
brake formed of two semicircular straps or
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brake-sections loosely connected at one end

and having lugs at the other end, a yoke fit-
ting over said lugs, a shaft mounted in the
yoke and carrying an eccentric engaging with
the lugs, and a spring-bearing in said yoke
for the eccentric-shaft, substantially as set
forth.

15. The combination with a main frame, a
axial-
threaded shaft mounted therein and a nut

cutter - frame having a horizontal

mounted on the main frame and engaging
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with the threaded shaft and havinga friction-
surface thereon, of a friction-brake fitting
around the friction -surface and engaging
with a yoke, a shaft mounted in the yoke and
carrying an eccentric engaging with the
brake, and a spring-bearing in said yoke for
the eccentric-shaft, said spring-bearing being
formed of a pedestal-box engaging with the
shaft on each side of the eccentric and &
spring supported in a spring-chamber in the
yvoke-body and pressing against said pedestal-
box, substantially as set forth.

14. The combination with a main frame, a.

cutter - frame having a horizontal axial

threaded shaft mounted therein and a nut

mounted on the main frame and engaging
with the threaded shaft and having a friction-
surface thereon, of a friction-brake fitting
around the friction-surface and engaging with
a yoke, a shaft mounted in the yoke and car-
rying an eccentric engaging with the brake,
and a spring-bearing in said yoke for the ec-
centric - shatt, said spring- bearing being
formed of a pedestal-box engaging with the
shaft on eachside of the eccentric and a spring
inclosed within a spring-chamberin the yoke-
body and pressing against said pedestal-box,
said spring-chamber being closed by an ad-
justable plug to regulate the pressure, sub-
stantially as set forth.

15. The combination of a main frame, a

horizontal axial threaded shaft mounted
therein, a nut mounted in the main frame and
engaging with said shaft and having a fric-
tion-surface thereon, a friction-brake formed
of two semicircular brake-straps loosely con-
nected at one end and clamped together at

the other end, alining formed of a vulcanized-

fiber split ring within the brake, and a stop-
plate bolted to the brake and having its innenr
end extending hetween the ends of the ring
to hold it from turning, substantially as set
forth. | | .

16. The combination of a stationary main
frame, a cutter-frame mounted in said main
frame, a conveyer-frame consisting of an in-
dependentextension extending back from the
main frame and connected to the same, said
conveyer - frame being Independently sup-
ported by the tunnel-wall, and a conveyer
mounted in said main frame on said con-
veyer-frame, substantially as set forth.

17. The combination of a stationary main
frame having a passage centrally of the lower
part thereof, a cutter-frame mounted in said
main frame, guides in the walls of said pas-
sage, a sprocket -at the forward end of the
main frame, a conveyer-frame consisting of
an independent extension extending back
from the main frame and connected to the
same, said conveyer-frame being independ-
ently supported by the tunnel-wall, and a
conveyer mounted in the main frame and the
conveyer-frame and passing through the pas-
sageh in the main frame, substantially as set
forth.
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18. The combination of a stationary main
frame having a passage centrally of the lower
part thereof, guides in the walls of said pas-
sage, a sprocket at the forward end of the
main frame, a conveyer-frame consisting of
an independent extemsion extending back
from the main frame and connected to the
same, said conveyer-frame being independ-
ently supported by the tunnel-wall, a con-
veyer mounted in the main frame and the
conveyer-frame and passing through the pas-
sage in the main frame, an engine on the main
frame, and connections from said engine to
drive the conveyer, substantially as set forth.

19. In tunneling and like machines, the
combination of a stationary main frame hav-
ing an engine thereon, a conveyer-frame back
of the main frame and supported by the tun-
nel-wall, a conveyer mounted in the main
frame and the comnveyer-frame, a driving-
sprocket on the conveyer-frame, and a flexi-
ble connection from the engine-shaft on the
main frame for driving said sprocket, sub-
stantially as set forth.

20. In tunneling and like machines, the
combination of a main frame, an engine
mounted thereon, a conveyer-frame back of
the main frame, a conveyer mounted in said
frames, a driving-sprocket on the conveyer-
frame and gearing for driving the same, and
a driving-bar having flexible connections
with the engine-shaft and the gearing driv-
ing the sprocket, substantially as set forth.

21. In tunneling and like machines, the
combination of a main frame, a power-shatt
mounted thereon, the conveyer-frame back
of the main frame and the conveyer mounted

in said frames, a driving-sprocket on the con-

veyer-frame and gearing for driving the same,
and a driving-bar operating said gearing,
said driving-bar having a flexible and cluteh
connection with the power -shaft, substan-

tially as set forth.

29. In tunneling and like machines, the
combination of the main frame, a power-shaft
mounted thereon, the conveyer-frame back
of the main frame and the conveyer mounted
in said frames, a driving-sprocket on the con-

vever-frame and gearing for driving the same,

and a driving-bar operating said gearing, said

“driving-bar having a splineway-joint therein

and onesection thereof carryinga cluteh rigid
thereon but adapted to move longitudinally
to engage with the power-shaft, substantially
as set forth. |

93. In tunneling. and like machines, the
combination of a main frame, a power-shatt
mounted thereon having a socket with a
clutch-face at its rear end, a conveyer-frame
back of the main frame, a conveyer mounted
in said frames, adriving-sprocket on the con-
veyer-frame and gearing for driving the same,
and a driving-bar having a splineway con-

nection therein and carrying a cluteh rigid

therewith, the forward end of said driving-
bar fitting in the socket of the power-shaft

70

75

30

00

95

100

105

110

I15

120

125

130




10

I5

20

565,494

and being adapted to engage therewith by the
longitudinal movement of the bar-section,
substantially as set forth. l

~24. As a means for driving connecting-
shafts in tunneling or like machines, the com-
bination of a power-shaft having a socket
provided with a clutch-face and a geared
outer surface, a longitudinally-movable shaft
fitting in the socket and carrying a clutch-
section, a clutch-gear mounted loosely on said
latter shaft, and an auxiliary shaft mounted
at the side of said shafts having gearing en-

gaging with the geared socket and the loose.

pinion on the longitudinally-movable shaft,
substantially as set forth. o
20. In tunneling and like machines, the

‘combination with a rotary and advancing

cutter-frame of a stationary main frame hav-
Ing a passage in the lower part thereof cen-
trally of the frame, guideways in said passage
and a sprocket at the forward end of the
frame, and a conveyer-frame secured to the
main frame back of the same, said conveyer-
frame having guideways connected to the
guides of the main frame and inclined up-
ward back of the main frame, and then ex-
tending horizontally in the upper part of the

- conveyer-frame and a conveyer mounted in
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the guides of the main frame and the con-
veyer-irame, whereby the material may be
carried through the lower part of the main
frame and raised upwardly and discharged
at the back of the conveyer-frame, substan-
tially as set forth.

20. In tunneling and like machines, the
combination with a rotary and advancing

cutter-frame of a stationary main frame hav-
Ing a passage in the lower part centrally of
the main frame provided with guideways for
a conveyer, a conveyer-frame back of the
main frame having guideways coinciding
with those of the main frame, a conveyer
mounted in the guides of the main frame and
the conveyer-frame, and side plates on the
conveyer-frame for confining the material
earr]ied by the conveyer, substantially as set
forth.

27. In tunneling and like machines, the
combination with a rotary and advancing
cutter-frame of a main frame, a conveyer-
frame secured thereto and back of the same,
and a sled connected to and supporting the

conveyer-frame back of the main frame, sub-
| 8 mounted on said plate and having an arm

stantially as set forth.

28. In tunneling and like machines, the
combination with a rotary and advancing
cutter-frame of a main frame, a conveyer-

frame secured thereto and back of the same,

- a sled connected to and supporting the con-

6o

veyer-frame back of the main frame, and a
Jack carried on the sled and supporting the
conveyer-frame thereon, substantially as set
forth., |

29. In tunneling and like machines, the

combination of a main frame, a conveyer-

frame secured thereto and back of the same,
and a sled connected to and supporting the

conveyer-frame back of the main frame, said
sled being connected to the conveyer-frame

| by a link, whereby the sled and conveyer-

frame are adjustable with relation to each
other, substantially as set forth.

50. In tunneling and like machines, the
combination of a main frame, a conveyer-

| frame connected to and back of the same

and supported from the tunnel-wall, and a
bearing-plate extending out from the side of
the conveyer-frame and adapted to bear
against the tunnel-wall, substantially as set
forth. | | |

ol. In tunneling and like machines, the
combination of a main frame, a conveyer-
frame connected to and back of the same
and supported from the tunnel-wall, a bear-
ing-plate extending out from the side of the
conveyer-irame and adapted to bear against
the tunnel-wall, and a jack connected to the
conveyer-frame and bearing-plate for adjust-
ing the plate, substantially as set forth.
- 92. In tunneling and like machines, the
combination of a main frame, a conveyer-
frame connected to and back of the same and
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supported from the tunnel-wall, a bearing-

plate extending out from the side of the con-
veyer-frame and adapted to bear against the

95

tunnel-wall, and a jack connected to the con-

veyer-frame and bearing-plate for adjusting
the plate,the bearing-plate extending forward
of the jack and being connected to the con-
veyer-frame, substantially as set forth.

63. In tunneling or like machines, a con-
veyer-irame having a conveyer traveling
therein, and having a plate extending hori-
zontally between the upper and lower guide-
ways for the conveyer and a sweep traveling

-over said plate, substantially as set forth.

o4. 'In tunneling or like machines, a con-
veyer-irame having sprockets and a conveyer
engaging with said sprockets, a plate extend-
ing horizontally between the upper and lower
guldeways of the conveyer, a sweep moving
over sald plate, and connections from the
sprocket-shaft to said sweep to operate the
same, substantially as set forth.

39. Intunneling or like machines, the com-
bination of the conveyer-frame having guides
tor the conveyer, the sprocket-shaft m* hav-
ing a crank at the end thereof, the plate s ex-
tending horizontally between the upper and
the lower guides for the conveyer, the sSweep

extending out therefrom, and a bar connect-
1ing said arm and the crank of the sprocket-
shaft, substantially as set forth.

36. In tunneling orlike machines, the com-
bination of a conveyer-frame having brackets
at the rear ends thereof, arms extending out
from said brackets to support a sprocket-
shaft,and adjustable bearing-bars mounted in
sald brackets and extending back to and form-
Ing an adjusting means for said sprocket-
shaft, said adjustable bearing-bars having
forked bearings and supporting the journal-

| boxes of the shaft, substantially as set forth.
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37. In tunneling or like machines, the com-
bination of a conveyer-frame having brackets
at the rear ends thereof, arms extending out

from said brackets to support a sprocket-

shaft,and adjustable bearing-barsmountedin
said brackets and extending back to and form-

ing an adjusting means for said sprocket-

shaft, said bearing-bars havingslotted forked
bearings at the end, and journal-boxes fitting
therein and having lugs
the bearings, substantially as set forth.

38. In tunneling orlike machines, the com-
bination of a conveyer-frame having brackets
at the rear end provided with arms extending

15 back and supporting a sprocket-shaft, a plate

fitting in the slots of

565,494

extending horizontally between the upperand
lower guideways of the conveyer, adjustable
bearing-bars mounted in the brackets and ex-
tending back to the sprocket-shaft, said bear-
ing-bars being connected to said horizontal
plate, and a sweep traveling over said plate
and operated by the sprocket-shaft, substan-

tially as set forth.

In testimony whereof I, the said Joxas L.
MITCHELL, have hereunto set my hand.

JONAS I.. MITCHELI.
Witnesses: | o
JAMES I. KAY,
J. N. COOKE.

<Q




	Drawings
	Front Page
	Specification
	Claims

