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 SPECIFICATION forming part of Letters

Application filed Sptember 5, 1890, Sorial No. 384,080,
" New South Wales June 57,1891, ¥
in Canada December 16, 1891, No,

(No model) Patented in England February 23,
0. 3,082 .in Qneensland Fane 29, 1881, No,
37,971, and in_(}ermany'l‘ebmary 5, 1892, No. 60,237,

Patent No. 504,179, dated August 29, 18983,

, 1890, No. 3,606 ; in
1,363 ; in New Zealand July 6,1891, No. 5,078

' To all whom it may coRcern:

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 desert
Letters-Patent, t
dated February?3, 1392,
" many; No. 3,595, date

granted in Greal Britdin;
June 29, 1891, granted 1
5,078, dated July
Zealand; No. 3,082, dated June 27, 1391,
eranted 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. - - | :
In the machine which 1 have devised there
are two sets of cutters; a main franie or bed
_ comprising two parts, one part for each set of
cutters; means for connecting the two parts
of said frame;
gaid setsof cutters and ada
relatively to the bed; atrain of ¢
ing gearing on each part of" |
other train of gearingon each part of thebed
frame for advancing
to the bed; and one or -More engines sup-
. ported upon the bed frame and adapted to
actuate either of said sets of cutters, .or
. Doth simultaneously. -1’1‘efe_mbly the cutters
35 of each set are arranged- to rotate around
g horizontal axis, and are held by arws se-
cured to their carrier. It is also preferable
‘that the two __ ‘
ranged on substantially the same horizontal
lines, transverse of the machine, so that they
shall be available for producing & relatively
wide cut. There are nuinerous reasons why
a cut of this sort should be of greater dimen-
sions horizontally than vertizally. Ifor in-
stance, in the entries it coal mines,. it is al-
lowable, and necessary 1n most veius, to have
them from nine to twelve feet wide., In asix
oot vein a single set of cutters of the sort
herein described, while .it” may reach from
5o top to bottom of the vein, will not open up

d February 28,1390,
No. 1,363, dated

n Queensland; No.

IO

20

pted to be moved
utter actuat-

#30

40

45

K
s

bed in the following |
o wit: Patent No. 60,237,
granted to mein Ger-

6, 1891, granted in- New |

{wo carriers, one for each of -

said frame; an=;

the cutters. relatively:

sots of ‘cutters should be ar- | | . _
| tached. Theréfore thereis plenty ot room at *
all times for getting at and removing the loos-

| more than half or two thirds of the entry hori-
| zontally,
| machine 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 coustiruc
is used, that it is impossib
nipulate the machine and
tings and r

le to readily ma-
vot out the cut-
emove them to points behind the
machine. An apparatus of the sort herein
provided I can not only work over a larger
area of the heading but with it can provide
more room for the manipulation of the ma-
chine and of the materials removed thereby.
~ Again, whatever be the depth of the .ma-
| chine, 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 tlig central core left by
the cutter. By formirg two grooves or cuts,
either overlapping or independent-of each
other, I.am enabled to_apply to greater ad-
vantage tools of the sdrt referred to,a
more easily attach, break down, and.remove,
any coal or other material which may resist.
_the operation of the cutiers on the maghine,
~or which may be left as the coré.” - |

“;Another important-advantage
Jhaving two sets of more or less independent
“cutters, one or which can be throw
oper
name
alternately; that isto say a cut may be made
|-with one of them, and then while the other
l cutter is being advaneced, the core and débris
produced by the first ¢
back, and the intervening web can be at-

T
L
+
[

|
A

ation while the other is acting,is this

ened material. -

It 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

cerecally, and uyon the braces or devices by
which the bed fram
the cutting.

- With-tunnelirg

‘or mining machines of all

and another operation by hand or

35 .

ted, if a single cutting apparatus

6o

65.

7C

ahd can

75.

incidént to -

8o

n-out of

ly, that the two cutters can be employed

85

ntter can be carried

9c

0%

thrust which. they exert upon the machine -

o is held stationary during

100



- 8orts,-one of the most diffienlt
-been toconstruct and arrange the parts go that
- there should be no re-actionary thrust, either - -3
o the parts A A’

in a line directly hackward, or toward one

| downward., Such

“side, or the other, horizontally, or upward, or
thrust, and the disadvan-
. tageous strains incident thereto, have been

- experienced in using
 with a single eutter orset of cufters., By fur- |

- 19 nishing the machine with two sets of oppo-
- Bitely moving cutters, as is

all -machines provided

herein provided

~ for, I, to a large extent,overcome the difficul-
. ties which have been incident to other ma-

-
a
'
'

. 15

| J
. 4
' - .
-
k .

~chines from this cause.

- T am aware of the faci tha:t mﬁchines havs

‘been heretofore devised comprising two sets
~..-of uppositely meving chain cntters, mounted

. ‘tomove on horizontal lines, and also aware

. 20 6
-and I do not elaim such mechanigsms. |
‘believe myself to bLe first to have arrangad

‘that two sets of oppositely reciprocating saw

etttters have been used, in horizontal lines,

' - twe vertically revolving eutters 8o as to move

- oppositely and simultaneously and produce
X dimensions that the entire

35

& “kérf of such

-*. . machine ean follow the cutters.” :
' "The main frame or bed of the machine may |

- .be ‘80 constructed as to nave its two parts |
“ permanently united rigidly together,
‘to' have them separable or- divisible.
“~the two parts of the main frame mav be 5O
‘Joined together by _ _
deviess that they shall be more or less ad-

- Justable in relation _
‘Justable forward and back, laterall y and ver-

L

and bracing

Lo each other, that is ad-

- tleally, and yet have the counecting devices
- 80-arranged that they shall jointhe two parts

- -of 'the frame with sufficient
- part of said frame in this case -acting to sup-
port and steady the other, = = T
- The éngine or other motor may be so cons
- structed and arranged as to be practicably in-
~ 8eparable from either of the parts of the bed
- frame without requiring
45 Other also; or it may be
- orless, independent parts,
‘tion and each:supported on-one of the afore--

rigidity, the one

separation from the

each eapableof ac-

. sald parts of the main frame or bed,

op Jgure 113 aside view of one of the parts
‘of & machine embodying _ 1
. Fig. 2isa rear view of one of ‘the machines.

my improveiments,

Fig. 3. i3 a side view, and Fig. 4 & face view

- of ondForm of entter head with the cutters

. attached. < Fig. 5 is

Fig. 7 nb vj
- in Fig. 5, with the cutters removed,.

Fig. 8

- Shows the cluteh for the feed mechanism-in

60

. Figs..5,6,and 7. Fig. 9 shows the feed nut

ETE

and the adjacent

1.

- The ‘main. franie or bed as shown in the
65 drawings is made
___deta”‘ilﬁaf this bed

up of two parts A A’. The

problems has § by preference or

Butl

0¥ 80 a8 |
-Again

-Orin some equivalent way,
can advance while rotating.

made in two, more

-in'place upon the
Tormed eitherintegral with orseparately from
‘the threaded portion;.a gear wheel (" engag-
ingwith said toothed nut d; and
| d* on the crank shaft
gaged with the last
plate having apertures thugih which pass.

& plan view of a modified | ;
sd? d’. This

form of machine.” Fig. 6 is a side viéw and
is a front viewof the machine shown |

_‘ ad parts in Figs, 5,6, and 7,
| '-"-f"f*-F_igs.';.il_O,‘,l1,_,_1'2, 13 and 14 show the details in-

. eident to the feed nut in the machinme shown.
in Figs. 1 and 2. | - - B

may be of any sort d ictated !

501,170

i circumstances, so
certain requisites are preserved.
~In the mechan

long as

earlier patent, No.

ence may be made to said |
derstandinig of the details of these parts of
the frame. ,
that each is composed of uprights o ¢/ _
at the bottom by sills g2, and at the top by
girders a® together with any additional con-
necting bars and braces which may befound
necessary. ‘'here are supporting wheels A?
preferably situated on the ‘eentral longitudi-
bal plane of each part
and at the top there are binding scerews or
Jacks A* for engaging with _
fastening the machine firmly in position.
The machine considered

ismns.  In respect to these also there may be
modifications, as the principle of construc-
tion and operation-embodied in the meclian-
ism hierein can also be applied if other forms

of apparatus be used. That selected forillus-
tration comprises a cuttercarrierof the form

of a cross-head or arms B, secured to a shaft

ism shown in Figs. 1, 2, and
are substantially dapli catges,.
and possess many of the features of con-
struction shown in my
1 414,893, dated November

Here, it is: sufficient to remark
Joined

A A, of the frames;

the ‘roof and for

v

12, 1389, and refer-
patent for an.un-

75

‘8'::'1'

| d as a whole is pro-
vided with two independent cutting mechan-

9'3"

C. At B’ thereare forwardly extending arms

or bars which have applied to ‘them cutters
- OF 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’,
< wheel D? and pinion D3,
and wheel 'D? are on a coun-
‘ter shaft K which is driven from the engine
| shaft I by said pinion D3,

engaging therewith,
The pinion D’

The shaft C and
wheel D are connected by .groove and feather

100

105

80 that the former
G indicates gen-

erally the engine connected to the shaft ¥, it~

'i- and its conneection being of any suitable sort,
- Fhe mechanism for advancing the shaft C,
Juay also be of any of several well known

ITO

sorts. - As shown it consists of "a nut d, held.

said wheel d’. g3 is' a
the shafts F,and F?of the whee .
plate d® can be caused to move toward-and

from the nut wheel at d. ,
a screw rod of, having. a hand wheel d'y-and

engaging with a nut at d8 The. shaft F° is ,
_ Pprojects from the plate qf, se- .
.cured to the frame.  When-the -nut is.fo be
“held stationary so

1 vanee relatively to
I'ing device at d° is used to

secured to and
that the cutters will ad-

fasten the nut in

a spurwheel
I adapted to be en-

the frame, a bolt or lock- |

bed frame,and having teeth.

115

Y20

It'is so moved by .

125

I30 '_

place, and af such time the plate d® is forced -

forward by the screw d’, and the plate dar-



ries the wheels d’ d? away from the wheel d.

504,179

T
Rt

form a narfo'wer heading' if the nature of the

When, on the other hand, the frame is to be material demands it,ora wider one if circum-

advanced relatively to the cutters, the bolt.

or locking device 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 at d. 'Then
" the engines being in motion, and the.shaft
being stationary, the nut. will be caused to
to revolve, and from 1is engagement with the
ihreaded shaft and its bearing againsi the
frame, the latter will be pushed forward.
The two parts A A’of the bed are connected
by joining braces I H, ‘These may be either
15 rigidly secured to sald 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
connecting parts at I1 are each formed of two

20 oppositely threaded bars or rods h b joined
by a central sleeve A’

to engage with the rods i A’

h* by
a5 A A’
may
erably I use two at the front end

of the bed. Of these devices I there
be &8 miany as occasion requires. Pref-
and two at

therear, and arrange those of each part sothat

they cross each other,thatis to say so thateach

30 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
devices the parts of the bed can be braced in
any ordinary way desired. . 1f, for any rea-

35 son, it is desirable that ecither part of the
frame should beslightlyin advance 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:

‘40 and back wmovement permitted when the 1n-

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

by having the main frame divisible lengi-
tudinally into two sections, the machine can

+5 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
50 them; and as the tunnels which they form
approximate so closely the through dimen-
sions of the machine, theve is trouble and 1n-

econvenienceincident tothe handling of them.

"~ When made as described above, they can be
s¢ adjusted or moved in parts and yer without
** dismantling them materially. Another 1m-
portant end at which I aim can be attained

_under this construction and arrangement,’

~ though it is not Hmited thereto, namely, the
6o provision for cuttinga wider or narrower tun-
“nel as may be desired. I provide forthis by
having the two cutter carriers, which are here
of the form of two longitudinally-arranged
shafty, so arranged that they and their bear-

65 ings can be Jaterally adjusted toward and |

from each other. - It is the work of but fow
moments to change the machine so as 1o

_stances permit. -

having threaded ends
At the ends of
bars h 1’ there are ball and socket joints A°
which they are connected to the parts.

The cutter heads or carriers B of the two

B

70

cutting mechanisms of the machine can be -

arranged so as to alternate with each other
in their rotation, that 13
vertical position at the time the other is in

so that one will be'in

75

horizontal, or they can work together, thatis, -

be in vertieal positions and horizontal posi-
the two sets of cutters revolve 1n opposite di-
rections, by preference,so |
the cutting and débris to the outer sides of
the machine. If they

débris would be delivered on the central lon-
gitndinal 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. - - | B

In order to have the two sets of shaflring

so that they will throw

| tions at the same time. DBut.in either case

80

rotated in the same
direction, more or less of the cuttings and

’35

- -r

and gearing work .in proper relation to eackigo

other, I connect them together positively by

suitable devices, such as a cross shaft and.

gearing or sprocket ch ain gearing, or equiva-
lent. In Figs. 1, 2, and 3 a sprocket chain 1s
shown, it connecting two sprocket wheels 1’

| 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’ d’, to which they are respectively
connected by bolts or pins ¢ passing through
apertures in the chain wheels, as illustrated

or both bolts or pins can be removed sd that
the two parts of the machine, will be inde-

T’ '

95

10C

Figs. 2 and 13. Whenever desired, either .

105

pendent of the other; or one or more clutches -

of the ordinary sort such as is shawn in my

previous patent No. 414,893 can be used. The

‘chain is shown in Fig. 2, by dotted lines as

connecting the secondary shaft of one en-

110

oine'with the crank shaft of the other, and. .

by means of full lines it is shown connected

D5

with the secondary shaft of. the other engine.

T -
L

W heir 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 11 I one

part of the bed or main frame serves to

115

120

strengthen,steady and keep uprightthe other.

The sleeve nuts A? can be turned by wrenches

so as to, lengthen or shorten the connect-
ing bars 11 to make the connection perfectly

rigid. 1f the binding or jack screws A be
loosened, the upper parts of the frame can
be moved out or in as may be desired by the
conneecting rods [I.  When twocutting mech-

125

anisms and a two-part- frame are thus em-

- ployed, a machine is provided which is much

more rigid than when a single cutting appa-

130

ratus and bed are used, and one whichisadapt--
od to stand mueh more advaniageously the
| working of the arms andcutters. Byhaving



- the hend: Yt

“eutters are arranged to alt
. lationas abovedeseribed, they

10

vresent the deseribed features atlowing lat-
oral or transverse adjustment, the widih of
can 08 regulated as desired.

S LR S S

I ean if desired

e -1.--“.'1 ' ol | ¥ g . ST A e
anisms 20 elose to

F
u

bo fangential or neariy &0, aud little or no

rib is left betwsen them. If the two sets of
alternate in their ro-
. can be brought
still closer together and an opening formed
across the eaniire heading more or less com-
piete,© o

By eoupling together by ehains or other-

 wise, the shafting and ongines of the two

'y

sides of the machine ths engines ars caused

to help ons another, even

~ eutters are at work.,

20

- as sulphur and slate are more or less prea-

- having

- Loal and other materials are in such condi-
tion, naturally, that there is mneh variglion
in hardness within an area of small dimen-
sion,-especially where foreign materials, such

ent; and acutter in making a revolution will
passthroughresistances varying considerably,

‘When the engines are joined in the wWay de-
seribed the one whose cutters are meetin g the

least amountof resistance will assist the other
‘the greater work. The rib which is

. left between the two lerfs is small andcan be

30

,40

K

5%

60

‘horizontally, and the engine frame

it When wheel D% ig

readily removed by ordinary tools,'and there-
atter there will be a tunne! with continuous

“top and bottom adapted to serve as an entry

Or passage-way. .
In Tigs. 5, 6, and 7 thers is shown a- modi-
fied machine, though the general pringiples

of operation and features of construction are
preserved. Im this ease the connecting de-
vices Il H which join the side seotions A AT,
‘of the bed or main frame are rigidly secured

thereto, and are preferably placed horizon-
parts of the machine,
two sets of cutters, fwo

arranged transversely of “the machine and

thus buf & single engine is necessary it hav.

ing two eylinders, &7, and two pistons con-
nected to the single nower shaft. “I'he en-
gine is here brought down lower, andarran ged

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

On each side of the machine there is a cut-
ter actuating gearing comprising the whesl D

on the euntter carrier shaft ¢, a pinion D’ on

counter shait E, wheel D?also on the counter

shaft, and pinion D® and wheel Dfon a shopt
Intermediate shaft-E’. D%is a double bevel
wheel-on the erank shaft and is-adapted to
slide thereon, it having a lever J for noving
in engagement with
wheel D* the engine and power shaft will ro-
tate the cutters. “Thefeed nut d is rotated

- by the shaft K having a bevelsd whe el &, and
a pinion L, which engages with a wheel T.” on -

& short shaft ! below the carrier shaft C and

o

zatirer that their cuts sghyli |

when both ssts of

work ean

L

£

I
3

R

Cal d is caused to revolve,

ed toengage with

iers, the bed or n
pendent cutter

I o - CBOLIVD

| having a wheel M whieh engages the toothed.

_ By means of lever J, the
¢a e moved out of ongagement

Dart of tho nnt
whoel I3

briag the two cutting mech- - with whesl DY to a neutral position, or into
chgageient with the aforesaid bevel whesl /.

When in engagementavith the fatter, the nut

ihe manner of using the feed mechanism
will be readily understood. . When the cutiers

e 10 be advanced relatively to the bed. the.

iatter is fastened firml v in - place by the jaclk

SCrews A% orany othersuitable de vicesadapb-

it is held stationary until the cut i GoIm-

plataed,

the machine which wh on engaging with the
bottom of the tunnel resist-any roaction oy

back thrust and asgist in holding the machine
After the cutters have bedn ad- .

to 1ts work. :

vanced the desired distance, and either after
or before the cores have heen - taken out and
removed, the bed or main frame ean be ad-
vanced up to the culters, or.as far as.may be
desired, as follows: The jack scre
gether with any other fastening devices are
released, so that the hed is free. Suitable
means ior fastening the outter carriers are

thenapplied, sueh for instanee, as those shown
in my aforesaid Patent No. 414,893, Then .
the bevel wheels D% are moved into sngage-

ment with wheels I: and the nits are un-

tocked, whereupon, the engine’ being in mo-

tion, the nuts will be rotatoed ln-sueh way as

‘to cause.tho bed to advance, it moving for-
‘ward on, the wheels A%, _
the desived point it is agaln fastened in plaee

After it ha

s reached

and the parts are ready for anothereut, " The
irame s

{in the wheels and the parts _ifmident-t.-hé}t‘@}tf}}.

at the rear .end, means for vertical adjust.-
TIG

ment arcund the axes of the said pivotal sup-
Tporis; and in respest to thess parts there may .
be.wore or less variation, 50 long as tho es-

sential matiers 6f constr uction and operation
-are prescrved. | e T

I do not claim herein, any of the subject-
: : 3 2043 my appli-
cabion, Serial No. 368,600, filed July ¢, 1891,

matters set forth in the claims of
wherein a machine isshewn simmilar to that in
Bigs. 5 and 6 hevein,
ail novel

ilustratod in Fige, 5 nnd 5o -0 L
What Lelaim jg— o

the walls of the tun pel, and.

virtually ecarried upon adjustable
. | pivol-like supporis at the frontend, and has,
tally and may be uatilized to support other | | ‘
In this case there are |
| cuiior earriers, two {
traing of ecuiter actuating gearing, and two
 Sets of feed deviees, - Bui the power shaft is

I prefer to claim herein
. mablers common to both ma citings, |
eipiming in said othereage the nevel features

75

SmxF

le

| AL N, N, there anes hinged jacks or
vraces near the sentral longitudinal Yies of

35“

90

serows At to.

104

105

ey
L
T3

o
_'l-,". . 1

L In a tunneling or mining.machine the

-comblnation witn & bed frame of two inde-
-pendentsetyof cuiters, an engine on said bed,

and- means for ¢onnecting the said cutters in-
dependently of each other with the said en-

gine and disconnecting them therefrom, sub-
stantially as set lorth, R
&.-dn n tunneling or mining machine the

125

combination of two Independent sets of ent- .

aln frame, the two inde-.
arriers. mounted unon spid
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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 {rame, two inde-

pendent cutter carriers mounted upon the

said bed, two independent trains of gearing.

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

4. In a tunneling or mining machine the

"eombination of two independent sets of eul-

ters, two-advancing and receding eavriers for

said sets of cutters, respectively,a bed frame

~ comprising two parts each of wh’'h supports

20

e

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 gear on each
part of said bed, and an engine on each part
of said bed adapted tobeindependentof 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 secured to itone
of the said cutter carriers and trainsof gear-
ing, and adjustable connecting bars or braces
for joining the two parts of the said bed or
main frame, substantially as set forth. - "
6. In atunnelingmachine, the combination

of a main frame or bed,an engine or driving
mechanism, cutter-rotating cearing, two sets

of independently rotating tunnel-forming

cutters, and cutter carriers which are ad just-

able laterally toward and from cach other
whereby the width of thecut canbe modified,

" substantially as set forth.

7. In a tunneling or mining machine the

“eombination of the two adjacent sets of nde-

45 D

endent cutters which form two horizontal

- evlindrical kerfs, the cutter carriers, ant the

50

53

60

mair ‘rawe 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 togethor the '
bed or frame which support the cutter car-
riers, two independently acting culter actu-
ating mechanisms on said framo sceblons, ro-
spectively, and two independently acting eut-
ter-advancing mechanisms on said frame-sec-
tions, respectively, substantially as set forth,

8. In a tunneling or mining machine, the
combination of the two sets of cutters, the
separate cutter carriers, aid the bed frame
which supports the said carriers and cutters
formed of two parts adapted to bo ad) astably
connecled together,substantially as set forth,
whereby ouc can bo moved longitudinally for-

ward or back, rolatively 1o the other, as de- |

- seribed.

"' which supports both the

two parts of the |

| combination of the two sets of cutters, the
separate cutter carricrs, and the bed frame

and said euatter carriers formed in two parts
adapted to be adjustably con nected together,
at their upper parts as deseribed. .

10. In a tunneling or mining machine, the
combination of the two sets of cutters, the

‘which supports the said cutters and cufter
carriers, and formed in two parts adapted to
be adjustably connected together
tom substaniially as set forth, whereby the
bottom parts thereof can be placed farther
apart or closer together, as deseribed.

11. In a tunneling or mining machine the
combination with the two independent sets
of eutters; the two carriers for said sets.
cutters, the two sets of gearing for rotating
said carriers, the two sets of gearing for ad-
vancing said. carriers, the independent en-
‘oines for driving the sald sets of cutters, and
the frame or bed connected to both the satd
cutter carriers and having two parts adjust-
able in relation to each other, substantinlly as
set forth. L B
~12. In a tunneling or mining machine, the
combination with the bed or main frame, of
two cutter carriers thereon adapted to ad-

mounted in substantially the same horizon-
tal plane, two scts of cutters supported by

horizontal eylindrical kerfs, adjacent to each
other, of such dimensions as to adapt themto
receive the entire machine, and two inde-
pendently acting cu tter-rotating mechanisms
as described. | A

13, In a tunneling machine, the combinas
tion of two tunnel-forming cutters, two cut-
tor-carriers, twosetsof eutter-rotating devices, -
two engines or motors, & bed or frame which
supports all of the aforesaid parts and is di-
visible centrally and longitudinally into 'two
main parts, each part supporting a cutter, a

two sots of eutter-advancing devices, one oo
cach of said parts of the main frante; where-
by the cutters are moved  forward, while the
hod is stationary, substantially as set forth.
14 Ina tunneling or mining machine, the
combination of the bed ormain frame two in-
dopendent sets of cutters adapted toadvance
relatively to the main frame, the engine, and

ihe two trains of gearing for rotating the two
sets of cutters respectively,and two adjustable

gearing oub ot connection with the engine,

substantially as set forth. o
15. 1n a tunneling machine, the combina-
{ion of two tunnel-forming cutters, two cut-

| ter-carriers,twosetsof cuttor-rotating devices,

all of the aforesaid parts and is lon-

supports

| gitudinally separable from top to bottom. in

9. In a tunneling or mining machine, the

cutter-rotating mechanism and anengine, and -
115

conneeting mechanisms for throwing one or .
botl of the said trains of cutter actuating

70

said sets of cutters -

75

separate cutter carriers, and the bed frame

at the bot- 8o

of

9o

935

vance and recede relatively to the bed and

ICO

ihe said carriers and arranged to form two -

(05

110

120

two engines or motors, a bed or frame which
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two parts, and detachable bracing or tie-rods
adapted to be secured tothe tops and the hot- |
toms of the said wpamhle parts of the frame,
cacli of ‘said parts carrying one of said cut-
ters its I‘Ofdtll’l”ﬂl&(}hﬂrll‘am,.:1.11(1 an engine or

motor, sabstantially as set forth.
10,

threaded feed shaft, the rotatable nut, the
two sliding, mtermeshmg, continuously rotat-

ing, gear wheels connected to the powershaft |

for driving the nut, and means for sliding

them ton'et.her into aud out. of the oper ELHV

posﬂmn substautmlly as set forth. *
17. The combination of the cutter, the

threaded feed shaft, the rotatable nut, thein- |

- termeshing wheels for rolating said nut, a

20

30

40

43

plate for securing said wheels in permanent
relation to each other,and a threaded rod en-
gaging with said plate for shifting said wheels,
5ubstan’r1a,lly as set forth.

18. The combination of the Gllltel"fa the
threaded feed-shaft, the rdtatable nut, the two
sliding, mtelmesmng, contmuomly—rotmlnn'
gear wheels for driving the nut, means for
Tockin g the nut against rot&tion, the threaded
shaft for sliding the said wheels, and the slid-
ing power-transmitting chain-wheel detach-
ahly connected to the said ﬂear-wha els, sub-
stantially as set forth. :

19. The combination of two mdeperdent
cutters, two trains of cutter-driving gearing,
two engines connected 1eapect1ve]y to said
trains of gearing, the chain for transmitting
power frmn_one train of gearing to the othm‘-
and means for disconnecting the chain from
etther or both of said t:mm of gearing, sub-
stantially as set forth. |

20. The combination of the main frame or

bed, the two cuiting mechanisms respectively

supported. upon. the side parts of the said
frame or bed, the lwo independent sets of cut-
ter- ar*tuatinfr devices respectively arranged
at the sides of the bed, the tmnwmm]y ar-

.mnge:_l power-shaft, and means for conncet-
ing either or both the sets of cutter aciuating .

devices with i power shaft,substantially as
set forih,
21. In a machine for fornunﬂ' two ml'].rment

“or intersecting tunnels of a }1{%1*?}113 sreater

5¢.

35

6o

ithan that of the machine, the eombirmtian of

a main frame extending from the center of
one, to the centerof the other of said tunneh
means for holding said [rame stationary, two
tunnel forming cuticrs in front of the main

frame and rotating in planes transverse to

the axes of the tunnels, and advancing when
at work relatively to the frame, the engineon
said frame, meehanism driven h} the engine
for ‘Ldvfmmnw the eutiers, and mechanism for
rotating Llwm the said parts being arranged
%nl)atmltmllv as deseribed, whereby the cut-
ters while mlmmemw If:f_nn the frame arve
mutually relieved fr{)m teaetlmmw and stde
thrust, as set forth,
a2 In a machine for forming two ad jacent
or ,

’“I‘he combination of 1ihe cutters, lhe‘

:-fr rsecting tunnels, the r*mnhmutmu of |
the 1 LI frame, the cmmpmﬂ desices for se- L respeetively interposed betweoa the

l
|

.cutters,

curing the frame statlonar tly in place, the two

sets of cutters, tletz"z,r_,}mbl} connected to the
engine the two cutter carriers advaneing lon-
ﬁitll(lit‘l::l]l}{' relatively to the main frame, the
cearing for rotating the said eutters, the gear-
ing for advancing Lhmn, and the power shaft
and the engine Dboth secured to the main
frame, and situated between the said cutter

11*1101*1:, substantially as set forth.

25. In a tunneling or mining mm,hme, the

combination of the two 111(1@11611{191’1[: cutters,

the cutter earrying longitudinally .:Lt:lm,nc'mfr

shafts permanently parallel to each other, 1119
oear for rotating said shafts, the two 111{1&
pendent trains of gear for advancing said
shafts, and a power- bh&ft mtenmttu]trl;y COil-

 nected to either orboth of smd trains of frfaar |

substantially as set forth.
24, In a tunneling or mining machine, the

icC

30

combination of tW.O SCrew shaftb, two sets of |

cutters carried thereby,independentbearings
for said serew shafts, a main frame holding
said bearings rigidlyinrelation to each {)thar

and two 111.depeudent sets of gearing 5upport- |
ed on said {frame fordriving said cutters, Sub--_

stantially as set forth. |

25. In a tunneling or mining maehlne, the
combination of the two _cutterﬁa tho frame be-
hind the cutters, tlie two parallel cutter car-
riers on said [‘m.me theengine, and the power-

shaft situated betwwn 'Lhe culter carriers

and detachably conncected to either or both
the culter 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 ongine on said bed, two independ-
ent trains of gear for-advancing the bed,and
means substantially as set forth for counect-
ing the engine therewith.

37. In & tunm&almﬂr or mining machine, the
combination of Lhe Lwo w!iu&, the main
frame, the two cutter _
termediate shafts respectively belwceen said
power shaft and the cutter earriers, ans both
driven by said power-shaft, and two clutches
for disconnecting the cutter carricrs from the
power shaft mﬂﬁpmldent]y, huh%t;mt,mlly (s
set. forth.

28. The coml: atii  of two md(apeude_nt
the, two cutier carriers, the main
frame, the transverse power-shaft and the lon-

”ltllillmll intermediato shafts both driven by |

lha power shalt, substantially as set forth.-

20, In a Lummlmf‘ or mining machine, the

combination of the bed or Hmin frame, the
oengine mounted thereon, the two cutiers or

I sets of cutters, and the two clutehoes, whereby

the engine can be connected with both of the
cutters or either one ‘-:Ep.:tl;ﬂelj, bllb‘:[cl.[iblct“y
as sot forth. |

30. “Iecombination witli the two mdbpandn

ent culting mechanisms and the two inde-.
pendent trams of cutter actuating gearing, of
the power shalt the engine, and two clutches
said

carriers, the two in-

go

95

100

105

11O

115
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125

130
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LOWer %naa.t and the trains of actuating gear-
ms_:-;', substantially asset forth,
| In a tanneling or mining machine, the
F‘f}"n nafion of the two mdeﬁendput cu‘rter
m@uiamsms the main frame or bed having
tho side narts respectively supporting tm

L

Ry idl M.ztimﬂ mecnanisms and the connecting !

- devices mﬂ*idiy secured to the saidsids p:‘wt%
~ ihe two trains of gearing for driving the said
10 cubtiing m@ahamsms 1*espe(,twel}, and the

nowershaftintermittingly conunscted to either

| or both of the said trains of cufter actuating
gearing, substantially asg set forih. |

Intestimony whereof [ aflix my signaturein
the presence of two witnesses,

REG 1“»&' "«LD STANLREY.
Witnoesses: -
2. BAYMOND BURTONK,
- HBNEST HARKER.
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