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UNITED STATES

PATENT‘ OFFICE.

REGINALD STANLEY, OF NUNEATON, ENGLAND.

TUNNELING-MACHINE..

SPECIFICATION forming part of Letters Pa.tent No. 524,149, dated August 7,1894,
Application filed December 11,1891, Serial No. 414,708, (No model.) Patented in Engiand February 1, 188-6, No, 1,449,

To all whom, it may concern:

Be it known that I, REGixALD STANLEY, a.
subjeet of the Queen of Gredt Britain, resid-
Ing at Nuneaton, in the county of Warwick,
England, have invented certain new and use-
fal Improvements in Tunneling-Machines,
(for which I have received  British ILetters
Patent No. 1,449, dated February 1, 1886,) of

. which the following is a specification, refer-
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‘horizontal arms extending

ence being had therein to the accompanying
drawings. -

- Figure 11is a side elevation showing the es-
sential parts of a machine embodying my in-
vention. Fig. 2 is a front view of the ma-
chine. Fig. 3 is a horizontal section on the
broken lines A, B, of Fig. 1, the engine for
driving the machine being removed. Fig. 4

18 a plan of the top at the rear end showing

one of the forms of roller or
a horizontal section on the
showing the rear bearing of the ecentral shaft,
]S‘Ig. 6 represents an end view of the end bear-
Ing. Fig. 7 shows parts of a machine like
that in Fig. 1, except that the upper wheel is.
spurred and is connected to the transporting
devices. Fig.8is a side view of one, and the
preferred, form of cutters and cutter carrying
arms. Fig. 9 is a plan of the same. Fig. 10
view of a part at the end of one of
the eutter arms, :
A represents the frame of the machine.
B is the motor or ‘engine, and a, o/, a% and
for driving the central

wheel. Fig.'5 is

b, b are the radial arms, and b, b’ are the
forward from the
radial arms and carrying serapers b2 ‘

¢, ¢-are the cutters fixed on the ends of the

arms b7, ’,
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- ¢’ is the drill for boring the central hole in
the tunnel.

All the foregoing parts except the central
shaft and the cuttingarms are somewhat simi-
lar to those in earlier machines which I have
devised.

e is the central shaft which is mounted in
bearingse’, ¢/, ande® on the frame A, the shaft
being extended beyond the front of the frame
as shown in Figs.1 and 3, and to it are fixed
the radial arms b, b, A space can be pro-
vided between the arms b and the bed frame

line C, D, Fig. 1,

-machine,
‘in Fig. 8,isbroader on the face than the other

or main frame A to allow a man to work
therein, there being a seat or platform A’ piv-
oted to the frame A for supporting him.” Or
the radial arms can be brought back close to
the frame A, in which case the seat or plat-
form A’ can be turned up out of the way.

Collarse*are fastened tothe shaft eby bolts
¢* to keep the shaft in position, said bolts et
being withdrawn when it is required to move
the shaft back in the frame A. Jis a longi-
tadinal slot in the shaft ¢ in which fits a key
inthe gear wheel g, thereby allowing the shaft
e to-be drawn back or pushed forward with-
out disengaging it from the wheel q. The
shaft e is revolved in the direction of the arp-
rows, Fig. 2, S :

The thrust of the shaft upon the back up-
rights of the machine is taken by a movable
thrustblock g in the bearing e? fixed tosaid up-
right, against which movable thrust bloek the
rear end of the shaft bears and works, when
the shaft is in the position shown in Figs. 1
and 3. The said movable cleat g can be re-
moved, and the shaft e moved back until the
radial armsbare close to the front of the bed
A, thereby allowing room for a man t0 work
in front of the radial arms b when necessary
to remove a cutter, or to remove the cuttings, -
or the core of coal, or for other purposes. 8o

h, I’ are the wheels or rollers mounted on
axles h% A? which run in bearings or blocks
h3. These wheels carry the whole machine
and run on the floor of the heading or road-
way. They are protected from the débris
from the cutters by means of covers At I
find it -advantageous in many cases to use
‘only the one roller A for the propulsion of the
. This wheel or roller 5, as shown
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wheel 2. The periphery of the said wheel is
toothed or spiked, as shown. In some cases
the wheels areribbed or roughened, and some-
times a wheel covered with an adhesive sub-
stance,like hard india rubber, will. suffice for:
the purpose of biting or gripping the floorof ~.
the heading when the wheel is turned. ' For
turning the said wheel 5 I provide its axle h?
with a worm wheel 7 which gears'with a worm

J on the lower end of a vertical shaft j’ 100

mounted in bearings % on the bed A.
On the upper end of the shaft J' is fixed a
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worm wheel ! which gears with a thread or
worm at I/, with which the shaft e is formed
or provided. When the wachine is con-
structed in the way shown, this thread or
worm I on the shaft e is preferably feathered
by a spline fitting in the slot f, so that the
thread will not interfere with the movements
longitudinally of the shaft e.

I is a spacing washer or thimble placed be-
tween the thread or worm and one of the
bearings e’. The wheel or roller h’ is also
toothed or spurred and arranged so that it
can be adjusted vertically in relation to the
bed by means of serew R’

m, m are wheels or rollers at the top of the
bed and provided with wall engaging projec-
tions of the nature of flanges as at m? in Figs.
1, 2-and 4, or of the nature of spurs or teeth
as in Fig. 7. Theaxlesm’ of thesetop wheels
are arranged in adjustable bearings m®at the
topof the bed A so that thesaid wheels can re-
volve against or penetrate theroof of the head-
ing or tunnel. 7, n are screws with which
the said bearings are provided for adjusting
the wheels m relatively to the bed and the
tunnel wall. Blocks of elastic material »’
may be placed between the screws 7 and the
bearings n?, thus allowing the wheels to yield
to slight inequalities in the tunnel wall, when
the machine is being moved. By this ar-
rangement if the wheels m be adjusted so as
to grip or bite into the roof, and if the wheel
h be also adjusted so as to grip or bite into
the floor, and the central shaftebe revolved,
the wheel 7’ will also be caused to revolve
and the whole machine will move forward,
the cutters at the same time forming an an-
nular groove, and the central drill ¢’ forming
the bore hole. ' . '

Tor the purpose of guiding, or altering the
direction of, the machine, I provide the bear-
ings of the wheels k, k' and m, m, with screws
o in front and in the rear of each beatring,so
that by adjusting the said screws o the direc-
tion of the wheéels can be altered as desired,
the movements of the wheel bearings or blocks
being regulated by pins and slots. )

p, p are guiding or steadying wheels or roll-
ers, mounted on bars or rods g having exten-
sions ¢’ adjustable asto theirlength and fixed
lﬁydnuts ¢® in brackets r on the sides of the

od. _ o

p’, Fig. 3, is a bar arranged at the front of
{he machine to protect the operator from fall-
ing coal when the machine is being worked.
1t can be withdrawn by removing the pinsor
serews at p°

s is a handle for operating the motor or en-
gine B, which may be so arranged thatit can
be worked. either from the front or the rear

- of the machine.
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¢ is a plate hinged to the bed at one side,

and resting against the wall of the tunnel-

over which the débris or cuttings can be
passed, there being an inelined plate ¢/, in
front of this plate ¢ to prevent the material
from getting under the machine.

524,140

A small plumb weight v may be hung ot
the back of the bed A to show when the ma-
chine is upright.

When it is required to move the machine
to some distance the wheels R and 1’ can be
lifted up or removed and axles and flanged
wheels may be attached, adapted to run on
track rails. But ordinarily I find that all
the necessary locomotion can be attained by
means of the wheels &, /..

The manner of operating the machine will
be readily understood. It is first properly
placed in relation to the face of the material
in which the tunnel is to be formed. The di-
ameter of the tunnel will of course be equal
to the distance between the outermost cutters
¢. The shaft e is adjusted forward or back
relatively to the bed, as desired, and the wheels
h, ', m, m, are set for the direction in which
the cutters ¢ are to be gnided. For instance
if it is required to direct the cutters toward
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the right the propelling wheel h, and the top .

wheel m are set with a slight inclination to
the right, and the back wheels m and A’ are
set with a slight inclination in an opposite
direction; or in some cases the rear wheels m
and 7’ can be used alone for guiding. Un-
der such adjustment the cutters will work to-
ward the right and the whole machine will
follow. Any deviation from the vertical will
be indicated by the plambw,and the machine
can be righted by adjusting the top wheelsm,
m, slightly in one direction, while the bottom
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ones h, h' are set slightly in the opposite di-

rection; or one pair only can be adjusted.
To obtain the right elevation of the cutters
¢, the screw A is used to raise or lower the
bearing block of wheel 2/. For instance, if
it is desired to lower the direction of the cut,
the pin #°
rear end of the machine, the screws n being
slackened to correspond. Afterthese adjust-
ments are attained for direction and elevation
serews m are turned to force the wheels m
against the tunnel wall so that they shall have
the necessary bite or hold thereon. One of
the operatives. (ordinarily) now takes his po-
sition on the seat or platform A’, and by han-
dle s starts the engine or motor. Shaft b is
revolved and in turn actuates the cutters ¢
through the arms b, . In this construction
the bed is advanced simultaneously with the
cutters, the advancing being effected by the
thread at I, wheel [, worm j, wheel ¢ on axle

72 and wheel h. The scrapers on the cutter

arms bring the cuttings from the annular
groove and are, by the operative in front,
placed on the support or plate ¢, whence they
are conveyed to the rear of the machine in
any suitable way.

When necessary to loosen the core, or re-
move any large parts of it, or for other pur-
pose, the arms b can be drawn back, either by
loosening the shaft e and movingit back rela-
tively to the bed, or by movingthe whole ma-
chine,including the bed, backward, for which
the engine can be reversed. A convenient

105 °

is serewed down so as to raise the - ‘
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method for such reversal is provided by fixing
a loose eccentric block w with a stud w’ on
its side, driven by a fixed cam so arranged

‘that when the crank shaft is turned back part
of a revolution, either by a spanner or by the

squared end of the shaft, the action of the

~engine will be reversed when power is ap-
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: ~ tively acting abutment which
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.can be faster than the feed

. longstheoneherein.

“backward, and to meet this I do

plied. The backward motion of the machine
and can be made
S0 by snitably speeded gearing, which can be
independent of the feed gearing if desired.
The wheel m may be used to assist in the

-propulsion of the machine, and for such pur-
( it with spurs or spikes,

pose I prefer to form
as shown in Fig. 7, and to connect it to the
propelling’ mechanism by extending upward
the vertieal shaft 4, and combining with it a
worm j which gears with a worm wheel 7 on
the axle m’. R

‘By examining Figs. 1 and 3 it will bé'seen
that the scrapers for the cutters are situated
outside of the arms 3’ proper, and lie in paths

-of rotation different from those of said arms.

In order to make a stronger cutter carrying
arm I prefer to construct these parts asshown
in Figs. 8t0 10.- In this case the seraper lies
in the path of rotation of the cutter and the
cutter arm, it projecting laterally from the
latter, and also forward, and lying in the an-
nular groove directly ahead of the cutters. It
is ‘formed with a’ beveled or inclined outer
face for throwing the cuttings backward.

I am awareof the factthat it has been here-
tofore proposed to construct g mining ma-
chine with a bed, supporting and transport-

ing wheels, an engine, and a bar provided

- with cutters, projecting laterally from the

frame. - The machinereferred to was intended
for the forming of a “kert” or “under-cut”
of the sort produced by “mining” machines,
proper. - The cutter-bar projected laterally
from-the machine; that is to say, was so ar-
ranged that it was supported at one end only
and consequently all of the side or re-action-
ary thrust exerted upon it was experienced
by the machine in such way as to twistor turn
thelatter,asis the common experience with all
side cut machines for forming kerfs: These
machines are readily and materially distin-
guished from those

its parts all so co-related that an aperture can

‘be cut in the material directly ahead of the
" machineand which is of such dimensionsin re-

lation to those of the machine that the latter
can be bodily passed through it.  The re-ac-
tionary thrust from the cutters is directly
not depend

‘(as has been customary heretofore with self-

propelling machines) upon merely the weight
of the machine itself, but 1 provide a posi-
prevents the
machine from retracting when the cutters are
at work. Suchan abutment can be provided
in any one of numerous ways. Asshownthe
spurs or wall-engaging projections on the bot.-

of the class to which be-
The present machine hag

tom wheels . and 1/ provide an abutment for
the machine. When the re-action is severe,
it may be met also by the wheel shown in Fig.
7 for the upperor top part of the bed, this
wheel also having spursor wall-engaging pro-
Jjections to prevent the machine from retract-
ing under the strain from the cutters, W
the abutment comprises spurs or projections
carried by rotatable wheels, the latter of
course must be locked against backward ro-
tation. Inthe constructionshown such back-
ward rotation'is prevented by the connection

with the power-transmitting devices carried

by theengine, but I do not wish to be limited
thereto. e o -
"In the present machine the ground whe_els,
h I, not only support the whole mechanism
when it is in operation, but also can support
it when it is being transported from one place
to another in the tunnel or heading although,
as above said, these wheels may be removed,
and track wheels more or less similar to those
in my earlier machine can be substituted at
times-when the apparatus istobe transported
bodily from one place to another. The‘wheel_s
being arranged on or near the central longi-
tudinal vertical plane of the tunnel and of

- the apparatus as a whole, permit readily the

lateral adjustment of the upper part of the
machine, which may be required for any pur-
pose. As'they lie in the said central plane,
they rest upon the lowest part of the tunnel,
and are therefore assisted in moving in the
proper direction, without the aid of track
rails. WHhen wheels are employed each situ-
ated at some distance away from the said cen-
tral vertical plane, it is more difficult to read-
ily adjust the upper part of the machine later-
ally, for if the lateral pressure be exerted in
either direction, the tendency is to lift up one
or the other of the supporting wheels. By
having therefore the ground support as near
the said central plane as possible whatever
oscillation or lateral movement may be neces-
sary ean be given without throwing any part

.of the machine out from its full ground sup-
port.. Of course I do not limit myself to hav--

ing the wheels exactly in the said center

plane, as there may be some variation in thig’

respect without departing from this part of
the invention, especially 80 long as the ends
aimed at are attained.  The parts at p, ¢,
g% 1, &c., can be used to vary the positions of
the upper parts of the bed relatively to the
vertical, as may be desired, the ground wheels
at such times serving as the fulerum or piv-
otal support upon which the lateral move-
ment can oceur. .

In the aforesaid earlier machine there were
two sets of wheels, one having spurs or pro-
jections to be used when the machine was at
work, and the other set having flanges for

running upon track rails, to be used when "

the machine is to be

transported from one
place to another,

The first set of wheels wers
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rigid in their relation to the bed, the track-
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wheels alone being vertically adjustable so
as to throw them down far enough to take
the weight of the machine upon the track.

I claim—

1. In a tunneling machine, the combination
of the bed, the rotary cutters advancing un-
.der a uniform pressure at a fixed distance
from the bed and rotating around the central
longitudinal axis on a radius substantially as
set forth, whereby they cut a tunnel adequate

to receive the whole machine, a centrally ar-
ranged shaft forsupporting and rotating said

cutters, a spurred wheel mounted on the bed

and extended upwardly therefrom and en-
gaging with and penetrating the upper tun-
nel wall, a spurred wheel upon which said bed
is mounted engaging with and penetrating
the floor of the tunnel, an engine on the bed
and gearing connecting the engine with both
said wheels for rotating them, whereby they
advance the bed and receive the backward
thrust of the cutters. )

9. In a tunneling machine of the class de-
seribed, the eombination of the bed, the ro-
tary cutters advancing under a uniform press-
ure at a fixed distance from the bed, and ro-
tating around the central longitudinal axis
on aradiussubstantially assetforth, whereby
they cut a tunnel adequate to receive the en-
tire machine, a centrally arranged shaft sup-
porting and rotating said cutters, an abut-

ment mounted on said bed and extending up-
wardly into-and penetrating the tunnel wall,
bed supporting and feeding wheels, an engine
mounted on said bed, gearing connecting the
engine with the centrally arranged shaftand
gearing connecting the engine with the feed-
ing wheels, whereby the cutters are rotated
and advanced with the bed and the upwardly
extending abutment; substantially as set
forth. :

3. In a tunneling machine of the character

35
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described, the combination of the main frame -

or bed, the engine mounted thereon, thecrank
shaft, a centrally arranged rotatable tubular
bearing having a thread, propelling wheels
mounted on said bed, means connecting said
thread with the propelling wheels for rotat-

said bed, a shaft mounted in said tubular

bearing and supporting and rotating said
cutters, gearing connecting the crank shaft

45

ing them, the cutters projecting in front of .

50

with the said centrally arranged shaft and -

adjusting devices for adjusting said cutter
supporting shaft relatively to said tubular
bearing, substantially as set forth.
In testimony whereof I affix my signature in
presence of two witnesses.
: . REGINALD STANLEY.
Witnesses:
W. H. HARRIS,
FREDERICK BAXTER.
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