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UNITED STATES

Patent  OFFICE.

REGINALD STANLEY, OF NUNEATON, ENGLAND.

TUNNELING OR MINING MACHINE.

: SPECIFICATION forming part of Letters Patent No. 504,179, dated August 29, 1893.

Application filed Beptember 5, 1880, Serial No. 364,080,

New South Wales June 27,

To all whomy it may concern:

10

. many;

15

20

. comprising two parts,

25

~30

- ported upon the bed frame and adapted to"

\

35

40

45

Be it known that I, REGINALD STANLEY, &
subject of the Queen of ‘Great Britain and
Ireland, residing at Nuneaton, in the county
of Warwick, England, have invented certain
new and useful Improvements in Tunneling
or Mining Machines, (which improvements
are shown and deseribed in the following
Letters-Patent, to wit: Patent No. 60,237,
dated February?, 1892, granted to mein Ger-
No. 3,595, dated February 28, 1890,
granted in Great Britdin; No. 1,363, dated
June 29, 1891, granted in Queensland; No.
5,078, dated July 6, 1891, granted in- New
Zealand; No. 3,082, dated June 27, 1801,
granted in New South Wales,and No. 37,971,
dated December 16,1891, granted in Canada,)
of which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings. ~ _

JIn the machine which I have devised there
are two sets of cutters; a main franie or bed
one part for each set of
for connecting the two parts
tiwo carriers, one for each of
adapted to be moved
train of cutter actuat-

cutters; means
of said frame;
said setsof eutters and
relatively to the bed; a
ing gearing

frame for advancing :
to the bed; and one or -morée €ngines sup-

actuate either of said sets of cutters, or
both simultaneously. Preferably the cutters

of each set are arranged to rotate around.
" horizontal axis, and

are held by arwms se-

cured to their earrier. It is also preferable

“that the two sets of "cutters. should be ar-

ranged on substantially the -same horizontal
lines, tiansverse of the machine, so that they
shall be available for produeing a relatively
‘wide cut. There are numerous reasons why

acut of this sort should be of greater dimen-

sions horizontally than vertizally. Tor in-
stance, in the entries in coal mines, it is al-
jowable, and necessary in most veins, to have
thom from nine to twelve feet wide. In asix

- foot vein a single set of cutters of the sort

3°

herein described, while .it" may reach from
top to bottom of the vein, will not open up

;

(Nomodel) Patented in England February 28,
1891, No, 3,082;.in Queensland Fane 29, 1881, No,
in Canads December 16, 1801, Ko, 37,971, and in Qermany'l‘ebmary 5, 1892, No. 60,237,

_ 1890, No. 3,696 in
1,363 ; in New Zealand July 6, 1881, No. 5,078

more thanhalfor two thirds of theentry hori-

zontally, and another operation by hand or

niachine is necessary. It is desirable to take
the material out from the whole entry at one
operation. In the smaller veins the room is
so constructed, if a single cutting apparatus
is used, that it is impossible to readily ma-
nipulate the machine and get out the cut-
tings and remove them to points behind the
machine. An apparatus of the sort herein
provided I can not only work over alarger

area of the heading but with it can provide.

more room for the manipulation’ of the ma-
chine and of the materials removed théreby.
* Again, whatever be the depth of the ma-

on each part of said frame; an=7
other train of gearingon each part of the'bed"
the cutters relatively:

chirne, or the dimension of the cut made' by
the machine, it is frequently found that it is
necessary to apply hand tools, of the nature
of levers, wedges, drills, or the like, for the
purposé of removing tlia central core left by
the cutter. DBy forming two grooves or cuts,
either overlapping or independent-ef. each
other, I .am enabled to apply to greater ad-

vantage tools of the sdrt referred ‘to,:and ean
more easily attach, break down, and rémove,

any coal or other material which may resist:

_the operation of the cutters on the machine,
“or which may De left as the coré.> - B

by

having two sets of more-or less independent

cutters, one or which can be thrown: out of

operation while the other is “acting, is thiz
namely, that the two cutters can be employed
alternately; that isto say a cut may be made
.with one of them, and then while the other

".Another importantadvantage incidént to.

55
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G
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cutter is being advanced, the core and débris

produced by the first cutter can be carried

back, and -the intervening web can be at-

tached. Therefore thereis plenty of room at

all times for getting at and removing the loos-
ened material. ' - '

1t is further preferable that the two sets of
cutters should revolve in opposite directions
in order that they shall balance each otherin
respect to the strains and the re-actionary

o -

95

thrust which. they exert upon the machine -

gene:aliy, and upon the braces or devices by
which the bed frame is held stationary during
the cutting. ‘

With-tunnelirg or mining machines of “all

IC0
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-sorts, one of the most diffienlt problems has
been to construct and arrangethe partssothat

there should be no re-actionary thrust, either:

in & line directly backward, or toward one
.5 Bide, or the other, horizontally, or upward, or

downward. Such thrust, and the disadvan-
tageous strains incident thereto, have been

experieitced in using all machines provided
with a single eutter orsét of cutters,

sitely moving cutters, as is herein provided
for, I, to a large extent, overcome the difficul-
ties which have been incident to other ma-

- -chines from this cause.

k5 1 am aware of the fact that machines have

"-..been heretofore devised comprising two sets
..-of oppositely moving chain entters, mounted
to move on horizontal lines, and also aware
that two sets of oppositely reeiprocating saw
20 ¢ttters liave heen used, in horizontal lines,
~and I-do not claim such mechanisms. But T
‘bélieve myself to be first to have arrangad
" two vertically revolving éutters 5o as to move
" oppositely and simultaneously and produce

25 & kerf of such dimensions that the entire’

-machine ean follow the cutfers.”

-+ “THe main frame or bed of the machine may |.

be ‘8o constructed as to have its two parts
~ - pétmanently united rigidly together, or 80 as
30 ‘to have them separable or- divisible. " -Again
+~thetwo parts of the main frame may be so
‘Jolned together by tonnecting and -bricing
devieds that they shall be more or less ad-
- justable in relation to each other, that is ad-
35 justable forward and back, laterally and ver-
- tleally, and yet have the connecting devices
so-arranged that they shall join'the two parts
- - -of ‘the frame with sufficient rigidity, the one

B part of said frame in this ease acting to sup-

40 ‘port and steady the other, ,
' - The éngine. or other motor may be so con;

: - Btructed and arranged as to be praeticably in-

separable from either of the parts of the bed

-+ frame without requiring separation from the |
45 .Other also; or it may be made'in two, more |

- orless, independent parts, each capable of ac-
‘tion and each supported on one of the afore-
said parts of the main frame or bed.

Figure 1 is a side view of one of the parts -

so-of a machine embodying my improvements,

Fig. 2 is a rearview of one of  the machines,

"+ Fig. 3. is a side view, and Fig. 4 8 face view
- Oof ond form of cutter head with the eutters
. attached. . Fig. 51s a plan view of 2 modified
55 form of machine.” Fig. 6 ig a side view and
Fig. 7 is a front viewof the machine shown
in Fig. 5, with the cuiters removed. Fig. 8
- 8hows the elateh for the feed mechanism-in
.Figs..5,6,and 7. Fig. 9 shows the feed nut

6o and the adjacent parts in Figs. 5,6, and 7,

~Figs; 10, 11,12, 18 and 14 showthe details in-

eident to tlie feed nut in the machipe shown.

ih Figs. 1 and 2.

‘The ‘main. frame or bed as shown in the |

65’ drawings is made up of two parts A A’. The
. Qetailsof this bed may be of any sort dictated

By fur-
- 10 ‘nishing the machine with two sets of oppo-

by preference or eircumstziﬁce's, so long as
certain requisites are preserved,
" ~In the mechanism shown in Figs. 1, 2, and

-8 the parts'A A’ are substantially daplicates,

70

and. possess many of the features of con- -

struction shown in my earlier patent, No.
414,893, dated November 12, 1889, and refer-
¢nce may be made to said patent for an.un-
derstandihg of the details of these parts of
the frame. Here, it is sufficient to remark
that each is composed of uprights a ¢’ joined
at the bottom by sills a?, and at the top by
girders o together with any additional con-
necting bars and braces which may be found
necessary. - There are supporting wheels A?
preferably situated on the ‘eentral longitudi-
nal plane of each part A A’, of the frames;
and at the top there are binding serews or
Jjacks A* for engaging with the roof and for
fastening the maechine firmly in position::

’89'

85

The machine considersd as a whole is pro- |

vided with two independent cutting mechan-
isms. 1In respect to these also there may be
mmodifieations, as the principle of construc-
tion and operation-embodied in the meclian-
ism herein can also be applied if other forms

9o

of apparatus be used. That selected for iflas- -

tration comprises a cuttercarrierof the form

of a cross-head or arms B, secured to'a shaft
C. At B’ thereare forwardly extending arms
or bars which have applied to ‘them cutters
or serapers. . The shaft C imparts rotary mo-
tion to the cutters and. also advances them
into the material. It is rotated by a train of
gearing comprising the wheel D, pinion D’,

engaging therewith, wheel D? and pinion DS, .
Bdnlily LRE p

The' pinion D’ and wheel D? are on a eoun-
ter shaft E which is driven from the. engine
shaft'F by said pinion D®. The shaft Cand
wheel D are connected by.groove and feather
-orin some equivalent way, 80 that the former
“ean advance while rotating.

G indicates gen-

95

100

105

erally the engine connected .to the shaft F, it

and its connection being of any suitable sort.

The mechanism for advaneing the shaft C,
Juay also be of any of several well known
sorts,

‘the threaded portion;.a .gear wheel d" efigag:-
ing with said toothed nut d; and a spurwheel

@ on the crank shaft F adapted to be en-
gaged with the last said wheel @’ @& is'a

plate having apertures tlirough which pass.

I10

, As shown it consists of ‘a nutd, held..
.in'plaee upon the bed frame,and having teeth. .
formed eitherintegral with or separately from’

115

120

‘the shafts F,and F2of the whee sd%dl. This'

plate @ can be caused tg move toward and
from the nut wheel at . :
a serew rod df, having. a. hand wheel d’,-and
engaging with a nut at d% The shaf F5 is

It is so moved by -

125

secured to and projects from the plate af, se- .

.cured fo the frame.  When-the nat is.to be
held stationary so that the catters will ad-
. Yance relatively to the frame, a bolt or Tock-
‘Tng device at d° is used to fasten the nut in
place, and at such time the plate d? is forced

forward by the screw df and tho plate tar-

130
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ries the wheels d’ d? away from the wheel d.
When, on the other hand, the frame is fo be
advanced relatively to the cutters, the
or locking deviee at d’ is withdrawn, and the

‘wheels d’ d? are drawn out by the plate d’,

and the threaded rod, until the wheel d’ en-
gages with the wheel on the nut atd. Then
the engines being in motion, and the.shaft
being stationary, the nut. will be caused to
revolve, and from its engagement with the
threaded shaft and its bearing against the
frame, the latter will be pushed forward.
The two parts A A’of the bed are connected
by joining braces Il H. These may be either
rigidly secured to said parts A A’ or loosely.
If a loose connection is employed it may be
of such sort that.various adjustments can be

. attained. Asshown in Figs. 1, 2 and 3 these

20

25

30

connecting parts at H are each formed of two
oppositely threaded bars or rods N R’ juined
by a central sleeve A? having threaded ends
to engage with the rods i k. At the ends of
bars 1 b’ there are ball and socket joints h®
ht by which they are connected to the parts
A A’ of the bed. Of these devices II there
may be a8 many as occasion requires. Pref-
erably I use two at the front end and two at
therear,and arrange those of each part so that
they cross each other; that is to say so that each
one engages with the top of one of the parts
of the bed frame, and with the bottom of the

_other. It will be seen that by means of such

35

40

45
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devices the parts of the bed can be braced in
any ordinary way desired. -If, for any rea-
son, it is desirable that either part of the
frame should beslightlyin advaunce orin rear
of the other parts, this can be provided for
when the parts are construeted and arranged
as shown, as there is more or less forward
and back wmovement permitted when thein-

termediate brace-rods are loosened, because
of the loose connection of said rods. Again,.

by having the main frame divisible longi-
tudinally into two sections, the machine can
be manipulated much more readily as con-
cerns getting it to or from the places of work-
ing. These machines are necessarily heavy
in order to have them sufficiently strong to
withstand the severe strain exerted upon
them; and as the tunnels which they form
approximate so closely the through dimen-
sions of the machine, there is trouble and in-
convenience incident to the handling of them.

" When made as deseribed above, they can be

55

. under this construction and arrangement,

6o

65

adjusted or moved in parts and yet without

" dismantling them materially. Another im-

portant end at which I aim can be attained

though it is not Hnited thereto, namely, the
provision for cuttinga wider or narrower tun-
nel as may be desired. I provide for this by

‘having the two cutter carriers, whichare here

of the form of twe longitudinally-arranged
shafts, so arranged that they and their bear-
ings can be laterally adjusted toward and
from each other. - It is the work of but few
moments .to change the machine so as to

bolt |.

8

form a narrower heading if the nature of the

material demands it,ora wider one if cirecum-
stainces permit. ‘ _ :
The cutter heads or carriers B of the two

7o

culting mechanisms of the machine can be -

arranged so as fo alternate with each other

in their rotation, that ig so that one will be-in

vertical position at the time the other is in

75

horizontal, or they can work together, that is, -

be in vertical positions and horizontal posi-
tions at the same time.. But.in eitlier case
the two sets of cutters revolve in opposite di-
rections, by preference,so that they will throw
the cutting and débris to the outer sides of
the machine. If they rotated in the same
direction, more or less of the cuftings and
débris would be delivered on the centrallon-.
gitudinal line of the machine. By delivering
them at the outer sides they can be easily
reached for removal to the rear of-the ma-
chine. - : :

In order to have the two sets of shalring

8o

85

and gearing work in proper relation to eachgo

other, I connect them together positively by
suitable devices, such as a cross shaft and.
gearing or sprocket chain gearing, or equiva-
lTent: In Figs.1, 2, and 3 a sprocket chain is
shown, it connecting two sprocket wheels I’
12, one ~n each of the side parts A A’ of the
frame and preferably secured to proper shafts.
As shown, these chain wheels are connected
to'the shafts through the medium of the gear
wheels &’ d’, to which they are respectively
connected by bolts or pins % passing through
apertures in the chain wheels, as illustrated
in Figs. 2 and 13. Whenever desired, either
or both bolts or pins can be removed. sd that
the two parts of the machine, will be inde-

95

10C

105

pendent of the other; or one or more clatches -
of the ordinary sort such as is shown in my

previous patent No. 414,893 can b used. The
¢hain is shown in Fig. 2, by dotted lines as

.connecting the secondary shaft of one en-

gine with the erank shaft of the other, and.
by means of full lines it is shown connected
with the secondary shaft of. the other engine.
Wheén motion of both cutters in the same di-
rection is desired the chain will be placed in
one or other of these positions, and when
opposite movements are. wanted, the other
position can be used. By means of the above
described connecting bars. or rods Il I one’
part of the bed or main frame serves to

110

11§

strengthen,steady and keep uprightthe other. -

The sleeve nuts 7% can be turned by wrenches
so as to, lengthen or shorten the connect-
ing bars 1T to make the connection perfectly
rigid. 1f the binding or jack screws At be
loosened, the upper parts of the frame can
be moved out or in as may be desired by the
conneecting rods Il. When twocutting mech-
anisms and a two-part- frame are thus em-
ployed, a machine is provided which is much
more rigid tham when a single cutting appa-

ratusand bed are used, and one which isadapt--

od to stand much more advaniageously the
working of the arms andcutters. Byhaving

125

130
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“as sulphur and slate are wmore or

3o

* after there »
'top and bottom adapted to serve as an entry

.40

50
55
6o

65

~the headin

wresent the deseribed features allowing lat-
eral or transverse adi tment, the width of
fatod as desired,

s bwo cutting inech-
1at their cuts ghyll
30, aud little ov no
If the two sets of

3

56 togather
be {angentinl or nearly
rib is left between thenn.

&0

‘cutters are arranged to alternate in thoir ro-

tation as abovedeserihed, they can be brought
still eloser togother and an opening formed
across the entire heading more or less com-
plete,

By eoupling together by ehains or other-
wisg, the shafting and engines of the two
sides of the machine ths engines are caunsed
to help one another,
cuttors are at work.

-Coal and other materials ave in such condi-
tion, naturally, that there is . much variation
in‘hardness within an area of small dimen-
sion,-especially where foreign materials, such
Tess pres-
ent; and a cutter in making a revolution will
passthroughfesistances varyingconsiderabl ¥.
When the engines are joined in the way de-

seribed the pne whose cutters are meeting the

least amountof Tesistance will assist the other
having the greater work. The rib which is
Ieft between the two kerfs is amall Andean be
readily removed by ordinary tools,'and there-
will be & tunne! with continuous
Or passage-way. :

In Figs. 5, 6, and 7 there is shown & modi-
fied machine, though the general principles
-of operation and featares of construction are
preserved. In this ease the connecting de-
viees I H which join the side sections A A
of the bed or main frame are rigidly secured
thereto, and are prafe rably placed borizon-
tally and may be utilized to sapport other
parts of the machine, :
two sets of cutters, two
trains of cutter actnating gearing,

cutior earriers, two
and two

; sets of feed devices,  But the power shaft ia

arranged transversely of “the machine and
thus but
ing two eylinders, &e., and two pistons con-
nected to' the single power shaft. The en-
gineis hersbrought down lower, and ar ranged

horizontally, and the engine frame work-can-

be utilized as part of the cross connection be-
tween the two side parts A A’ of the.bed,

On each side of the machine there is acut-

ter actuating gearing comprising the whesl D
on the cutter carrier shaft ¢, a pinion D’ on
counter shaft E, wheel D?also on the counter
shaft, and pinion D? and wheel D%on a short
intermediate shaflfE’. D%is a double bavel
wheel-on the erank shaft and is-adapted to
slide thereon, it having a lever J for moving
it. When' wheel D is in engagement, with
wheel D* the engine aud power shaft will ro-
tate’ the cutters. ‘The feed nut d is rotated
by the:shaft I having & beveled wheel Je; and

& pinion T, which engages with a wheel L' on -

a short shaft ! below the earrier shaft C and

L

~part of the nnt

pleted,
sven when both sets of

In this case there are’

a_ single engine is necessary it hav--

having a wheel M wlhiel engages the toothed
By means of lever J,-the
esl D" can be moved out of engagement

with wheel DM {0 a neutral position, or into
e eient with the aforesaid bevel wheel J.

When in engagementwith the atter, the nut

‘at d is caused to revolve,

The manner of using the feed mechanism
will be readil yunderstood. Wlen the cutiers
are to be advanced relatively to the hed the
iatter iy fastoned frml ¥ iu place by the jack
serews A orany other suitable c'lev.ice&;adapt«
ed to engage with the walls of the tunpel; and
it is held stationary until the eut is com-
AL N, N, there ane hinged jacks or
braces near the central lengitudinal Yine of
the machine which when engaging with the
bottom of the tunnel resist-any reaction or
back thrustand assist in holdin & the
to its work.
vanced the desired distance, and either after
or before the cores have been -taken out and
removed, the bed or main frame ean be ad-
vaneed up to the culters, or.as far as. may bhe
desired, as follows: The jack scraws Al to-
gether with any other fastening devices are
released, so tha$ the bed is free, Suitable

means for fastening the cutter garriérs are g

then applied, such forins anes, as those shown

75
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~

machine .
Alter the catters have becn ad-;

9o

3
&

in my aforesaid Patent No, 414,898, Then ,

the bevel wheels D® are moved into engage:
ment with wheels . and the nuts are un-
locked, wherenpon, the engine being in mo-

_tion, the nuts will be rotated in.such way as

to cause.the bed to advance, it moving for-
ward on, the wheels A% After it has reached

the desived poing it is again fastened in place

and $he parts are ready for anotharent, * The
frams is virtually carried u pon “adjustable
pivol-like supports st ¢ :
{in the wheels and the parts incident thereto)

a4t the rear end, means for vortical, adjust..

ment arcund the axes of thé said pivotal sup-

*ports; and inrespest to these parts there may .

bs.more or less variation, so long as the os-
sentinl matiers of construction and operation
are preserved. - L

I do not claimy herein, any of the ,‘Su‘bject:
: claims of my appli-
No. 308,600, filed July'7, 1891, -

matters set forth in the
eation, Serial
wherein a machine i ehiewn similar to that in
Figs, 5and ¢ hovein, I profer to claim herein

all novel matters common to both machines,

elaiming in said otherease the nove! features
iltustrated in Fige. 5 and 6.~ .

What Lalain ig— : C ,

L In a tuuneling or mining.machine the
comblination with 4 bed frame of two inde-
pendenisetsof cuiters, an engine on said bed,
and means for connecting the said cutters in-
dependently of each other with the 8aid en-
gine and disconnecting
stantially as set forth. : R

2. Iv a tunneling or mining machine the

N

he frontend, and has,

them thevefrom,sub-

0o

105

i

5
bt
&

Izg

130

combination of twe independent sata of eut-

ters, the bed or
pendent cuiter

main {rame, the

carriers. mounted upon said

fiwo inde- .
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bed, the two independent trains of gearing
for advancing the said cutter carriers and

means substantially as set forth for rotating

said cutters, substantially as described.
3. In a tunneling or mining machine the
combination of the two independent sets of

cutters, the bed or main frame, two inde-’

pendent cutter carriers mounted upon the

said bed, two indepedent trains of gearing.

for rotating the saiw two cutter earriers, and
means substantially as set forth for moving
the cutter carriers relatively to. the bed, as
described. ’ y

4. In a tonieling or mining machine the
eombination of two independent sets of cut-
ters, two-advancing and receding carriers for
said sets of cutters, respectively,a bed frame

_ comprising two parts each of wh' "h supports’

20

25

50

35

40

one of -the aforesaid carriers, a train of cut-
teractuating gear on each of said parts of the
bed, a train of cutter advancing gearon each
part of said Led, and an engine on each part
of said bed adapted tobeindependent of that
on the other part, substantially as set forth.
5. In a tunneling or mining machine the
combination of the two independent sets of
cutters, the two independent cutter carriers,
the two independent scts of cutter-actuating

gears, and the bed or main frame formed in

two parts, each part having seeured to itone
of the said eutter earriers and trainsof gear-
ing, and adjustableconneeting bars or braces
for joining the two parts of the said bed or
main frame, substantially as set forth.

6. In atunueling machine, the combination
of & main {rame or bed,an engine or driving

‘mechanism, cutter-rotating gearing; two sets

of independently rotating tunuel-forming
cutters, and cutter carriers whichare adjust-
able laterally toward and [rom each other
whereby the width of thecut canbe nodified,

" substantially as set forth.

43

7. In a tunneling or mining machine the
combination of the two adjacent sets of inde-
pendent cutters which form two horizontal

- evlindrical kerfs, the cutter carricrs, and the
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mair frame having the two parts or sections
respectively supporting the said eutter car-
riers, said sections of the bed, and said cut-
ter carriers being adapted to pass into the
said kerfs, means substantially as deseribed

for connecting togethier the two parts of the |

bed or frame which support the cutter car-
riers, two independently acting cutter actu-
ating mechanisms on said framo seetions, ro-
spectively, and two independently acting cut-
ter-advancing mechanisms on said frame-sec-
tions, respeetively, substantially as set forth,

8. In a tunneling or mining wachine, the
combination of the two sets of cutters, the
geparate cutter carriers, aid the bed frame
which supports the said carriers and cutters
formed of two parts adapted to be adj ustably
counecied together, substantially as seb forthy
whereby onc can be moved longitudinally for-
ward or back, relatively o ihe other, as de-
seribed. '

9. In a tunneling or mining machine, the
combination of the two sets of cutters, the
separate cutter carriers, and the bed frame

and said cutter carriers formed in two parts
adapted to be adjustably connected together,
at their upper parts as deseribed.

10. In a tunneling or mining machine, the
combination of the two- sets of cutters, the
separate cutter carriers, and the bed frame
which supports the said cutters and. cutter
carriers, and formed in two parts adapted to
be adjnstably connected together at the bot-
tom sabstantially as set forth, whereby the
bottom parts thereof can be placed farther
apart or closer together, as described.

11. In a tunneling or mining machine the
combination with the two independent sets
of cutters; the two carriers for said- sets of
cutters, the two sets of gearing for rotating
said carriers, the two sets of gearing for ad-
vaneing said. carriers, the independent en-

‘gines for driving the said sets of cutters, and

the frame or bed connected to both the said
cutter carriers and having two parts adjust-
able in relation to each other, substantinlly as
set forth. e

12. In a tunneling or mining machine, the
combination with the bed or main frame, of
two cuiter. carriers thereon adapted to ad-’
vance and recede relatively to the bed and
mounted in substantially the same- horizon-
tal plane, two scts of cutters supported by
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‘which supports both the said sets of cutters:
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the said carriers and arranged to form two -

horizontal eylindrical kerfs, adjacent to each
other, of suéh dimensions as to adapt them to
roceive the entire machine, and two inde-
pendeutly acting cutter-rotating mechanisms
as deseribed. | .

13. In a tununeling machine, the combina-
tion of two tunnel-forming cutters, two cut-

tor-carriers, twosetsof cutter-rotatingdevices,-

two engines or motors, & bed or frame which
supports all of the aforesaid parts and is di-
visible contrally and longitudinally into'two
main parts, cach part supporting a cutter, a

cutter-rotaling mechanism and an engine,and -

‘two sets of cutter-advancing devices, one on:

each of said parts of the ‘main franie; where—

are moved forward, while the
bed.is stationary, substantially as set forth.
‘14. In a tunneling or mining machine, the
combination of the bed ormain frame two in-
dependent sets of cutters adapted toadvance
relatively to the main frame, the engine, and
the two trains of gearing forrotating the two
sets of cutters respectively,and two adjustable
connecting mechanisms for throwing one or
both of tlie said trains of cutter acteating
gearing oub of connection with the engine,
substantially as set forth. :

15. Tn a tunneling machine, the combina-
tion of two tunnel-forming cutters, two cut-
ter-carriers, twosetsof cutter-rotating devices,
two engines or motors, a bed or frame which
supports all of the aforesaid parts and is lon-
gitudinally separable from top to bottom. in

by the cutters
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two parts, and detachable bracing or tie-rods
adapted to be secured tothe tops and the hot-
towms of the said separable parts of the frame,
eacli of 'said parts carvying one of said ent-
ters its rotdtmgmeclnmsm,and an engineor
motor, sabstantially as set forth.

16, The combination of the cutters, the’

threaded feed shaft, the rotatable nut, the
two sliding, inter meshm ,continuously rotat-
ing, gear wheels('onnected to the powershaft
for driving the nut, ard means for sliding
them towether into aud out of the operative
posmon substantmlly as set forth.

17. The combination of the cutter, the
threaded feed shaft, the rotatable nut, the in-
termeshing wheels for rolating said nut, a
plate for securing said wheels in permanent
relation to each other,and a threaded rod en-
gaging withsaid plate for shifting said wheels,
substantially as set forth.

18. The combination of the culters, the
threaded feed-shaft, the rétatable nut, the two
sliding, intermeshing, continuously-rotating
gear wheels for driving the nut, means for
locking the nut against rotation, the threaded
shaft for sliding the said wheels, and the slid-
ing power-transmitting chain-wheel. detach-
ably connected to the .s:ud gear-whe ,els sub-
stantially as set forth.

19. The combination of two mdeperdent
cutters, iwo trains of cutter-driving gearing,
two engines connected respectively to said
trains of gearing, the chain for transmitting
power from one train of gearing to the other
and means for disconneeting the chain from
either or both of said tmms r)f gearing, sub-
stantially as set forth,

20. The combination of the main frame or
bed, the two cutting mechanisms respectively
supported upon. the side parts of the said
frame or bed, the two independent sets of cut-
ter-actuating devices respectively arranged
at the sides of the Dbed, the transversely ar-

.ranged power-shatt, and means for conneet-
ing either orboth the sets of cutter acinating .
“devices with i ihiz'power shaft,substantially as

set forth,
21. In a machine for formmlv two ad,]acent

“or interseeting tunnels of a hemht greater
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ithan that of the machine, the eombinution of
a main {rame extending from the center of
one, to the centerof the othorof aid tunnek
means for holding said frame stationar Y, two
tunnel forming cutters in front of the main
frame and rolating in planes traunsverse to

the axes of the tunnels, and advancing when |

at work relatively to tlle frame, the engine on
said frame, meehanism driven by the engi ne
for advancing the culters, and mechanism for
rotating them, the said parts being arranged
substantially as desceribed, whereby the cut-
ters while advancing from the frame are
mutunally relieved from rveactionary and side
thrast, as set forth.

22, In a mnachine for forming two adjacent
ov irtersecting tunncls, the combination of
the main frame, the elamping deviees lor se-

.cuttoers,

curing the frame statlonarily in pl(zce, the two
sets of cutters, detachably connected to the
engine the two eutter carriers advancing lon-

gitadinally relatively to the main {rame, the

gearing for rotating the said cutters, the gear-
ing for advancing them, and the powershaft
and the engine Dboth secured to the .main
frame, and situated between the said cutter
arriers, substantially as set forth.

23. In a tunneling or mining machine, the

combination of the two independent cutters,.

the cutter earrying longitudinally d(].Vd,n('ln"‘
shafts permanently parallel to each other, the
gear for rotating said shafts, the two mde-
pen(lent trains of gear for advancing said
shafts, and a power-shaft intermittingly eon-
nected to either orboth of saidirains of goar,
substantially as set forth.

24. In a tunneling or mining machine, the
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combination of two screw shaftb, two sets of .

cutters carried thereby,independentbearings
for said serew shaft% a main frame holding
said bearings rigidly in relation to each othor
and two mdepeudent sets of gearing support—
ed on said frame fordriving said cutters, sub-
stantially as set forth.

25. In a tunneling or mining macliine, the
combination of the two eutterq, tho frame be-
hind the cutters, the two parallel cutter car-
riers on said frame, theengine, and the power-
shaft situated Dbetween the cutter carriers
and detachably connected to either or both
the cutter carriers, substantially as set forth.

26. In-a tunneling or mining machine, the
combination of two independent sets of cut-
ters, a bed frame supporting the said cutters
permanently in the same relations to each
other, an engine on said bhed, two independ-
ent trains of gear for-advancing the bed,and
means substantially as set forth for councct-
ing the engine therewith.

27. In a tunneling or mining machine, the
combination of the two cullers, tho main
frame, the two catfer earriers, the two in-
termediate shafts respectively between said
power shaft and the eutter carriers, ansd both
driven by said power-shaft, and two elutches
for disconnecting the cutter carriers from the
power shaft indopendently, substantially as
sot. forth. ‘

28. The coml ati. of two independent
the, two cutier carriers, the main
frame, the transverse power-shaft and the lon-
gitudinal intermediato shafts both driven by
the power shaft, substantially as set forth.

20, In a tunncling or mining machine, the
combination of the bed or main frame, the
engine mounted thereon, the two cutters or
scts of cutters, and the two clutchoes, whereby
the engine can be connected with both of the
cutters or either one separately, substantially
as set forth.

30. ‘Thecombination witli the two independ-
ent culting mechanisms and the iwo inde-
pendeul trains of cutter actuating gearing, of
the power shalt the engine, and two clutches
respectively interposed  betweoa the said
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power shaft and the trains of actuating gear-
ing, substantially asset forth.

31, In a tunneling or mining machine, the
sombination of the two independent cutter
mechanisms, the main frame or bed having
the side parts respeetively supporting the
said eutting mechanisms and the connecting
devices rigidly secured to the saidside parts,
the two frains of gearing for driving the said
cutting mechanisms, respedtively, and the

powershaft intermittingly connscted to either
or both of the said trains of catter actnating

- mearing, substantially as set forih.

In testimony whereof Taffix my signature in
the presence of two witnesses.
REGINALD STANLEY.

Witnesses: '
7. RAYMOND BURTOK,
EpNEsT HARKER.



