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To all, vhom, it may corvicernu 
Be it known that I, REGINALD STANLEY, a 

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 described in the following 
Letters Patent, to wit: Patent No. 60,237, 

ro dated February 5, 1892, granted to me in Ger 
many; No. 3,595, dated February 28, 1890, 
granted in Great Britain; No. 1,368, dated 
June 29, 1891, granted in Queensland; No. 
5,078, dated July 6, 1891, granted in New 
Zealand; No. 3,082, dated June 27, 1891, T 5 granted in New South Wales, and No. 37,971, 

more than halfor two thirds of the entry hori 
zontally, and another operation by hand or 
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 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. Am 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 i ma 
chinie, or the dimension of the cut made by 
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dated December 16, 1891, granted in Canada) || the machine, it is frequently found that it is 
of which the following is a specification, ref 
erence being had therein to the accompany 
ing drawings. | 3 k • 

?m the machine which I have devised there 
are two sets of cutters; a main frame or bed 
comprising two parts, one part for each set of 
cutters; means for connecting the two parts 
of said frame; two carriers, one for each of 
said sets of cutters and adapted to be moved 
relatively to the bed; a train of cutter actuat 
ing gearing on each part of said frame; an: 
other, train of gearing on each part of the bed' 

3o frame for advancing the cutters relativëly 
to the bed; and othe or more engines sup 
ported upon the bed frame and adapted to 
actuate either of said sets of cutters, , or 

v both simultaneously. Preferably the cutters 
35 of each set are arranged to rotate around 

a horizontal axis, and are held by armas se 
cured to their carrier. It is also preferable 
that the two sets of f cutters, should be ar 
ranged on substantially the same horizontal 
lines, tiransverse of the machine, so that the shall be available for producing a relatively 
wide cut. There are numerous reasons why 
a cut of this sort should be of greater dimen 
sions horizontally than vertically. For in 
stance, in the entries in coal mines, it is al 
lowable, and necessary in most veilus, to have 
them from nine to twelve feet wide. In a six 
foot vein a single set of cutters of the sort 
herein described, while , it may reach from 

50 top to bottom of the vein, will not open up 
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necessary to apply hand tools, of the nature 
of levers, wedges, drills, or the like, for the purposé of removing thia central core ieft by 
the cutter. By formig two grooves or cuts, 
either overlapping or independent>of each 
other, I am enabled to apply to greater ad 
vantage tools of the s?rt referred to, and can 
more easily attach, break down, and remove, 
any coal or other material which may resist. 
the operation of the cutters on the máehine, 
pr which may be left as the cor?. ** Another important advantage incidênt to , 
having two sets of more'or less independent 
cutters, one or which can be thrown out of 
operation while the other is acting, is this. 
namely, that the two cutters can be employed 
alternately; that is to say a cut may be made 
with one of them, and then while the other 85 
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 there is plenty of room at * 
all times for getting at and removing the loos- 9c 
ened material. M M 

It is further preferable that the two sets of 
cutters should revolve in opposite directions 
in order that they shall balance each other in 
respect to the strains and the re-actionary 95 
thrust which they exert upon the machine . 
generally, and upon the braces or devices by 
which the bed frame is held stationary during 
the cutting. · W · 

With - tunnelir g or mining machines of all Ioo 
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i 5 
chines from this cause. 

2 . 

sorts, one of the most difficult problems has 
been to constructandarrange the parts so that 
there should be no re-actionary. tharust, either 
in a line directly backward, or toward one 
side, or the other, horizontally, or upward, or 
downward. Sucia thrust, and the disadvan 
tageous straius incident thereto, have been experienced in using all - machines provided 
with a single cutter or s?t of cutters. 
nishing the machine with two sets of oppo 
sitely moving cutters, as is herein providedi 
for, I, to a large extent, overcome the difficul 
ties which have been incident to other mal 

I am aware of the fact that machines have 
* - been heretofore devised comprising two sets 

of oppositely neving chain etatters, mounted 
to move i on horizontal lines, and also aware 

* and I do not celaim such mechanisms. 

that two sets of oppositely reciprocating, saw 
eutters lave been used, in horizontal lines, 

But I 
bélieve myself to be first to have arrangèd 

º two vertically revolving cutters so as to move 
" " oppositely and simultaneously and produce 

a.'kérf of such dimensions that the 
machine can follow the cutters. M 
**The main frame orbed of the machine may 
be so constructed as to have its two parts përmanently united rigidly together, or so as 
te have them separable or divisible. - Again 

- ?i the two parts of the mairu frame may be so 
joined together by connecting and bracing 
devic?s, that they shall be more or less ad 
justable in relation to each other, that is ad 35 i jústable forward and back, laterally and ver 
tiba??y, and yet have the connecting devices 
so “arranged that they shall join the two parts 

, of the frame with sufficient rigidity, th? one 

structed and arranged as to be practicably in 

º part of said frame in this case acting to stup 
port and steady the other. V 

- The engine or other motor may be so com 
separable from either of the parts of the bed 

. . frame without requiring separation from the 
45 . öther also; or it i may be made in two, more 

" or less, 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 

of a machine embodying my improvements. 
Fig. 2 is a rear view of one of the maehines. 

: Fig. 3. is a side view, and Fig. 4 a face view 
of one form of cutter head with the eutters 
attached. Fig, 5 is a plan view of a modified 
form of machine. Fig. 6 is a side viéw and 
Fig. 7 is a front view of the machine shown 
in Fig. 5, with the cutters removed. Fig. 8 

, shows the clutch for the feed mechanismin 
i Figs. 5, 6, and 7. Fig. 9 shows the feed nut 
a?d the adjacent parts in Figs. 5, 6, and 7. 

-** Figs. 10, 11-12, 13 and 14 show the details im 
eident to the feed nut in the machime shown. in Figs. Il and 2. - 

1. The main, frame or bed as shown in the 
drawings is made up of two parts A A”. The 
details of this bed may be of any sort dictated 

By fur 

entire 

50 1,179 

by preference or circumstances, so long as 
certain requisites are preserved. 

- In the mechanism shown in Figs. 1, 2, and 
3 the parts A. A." are substantially duplicat?s, 

414,893, dated November 12, 1889, and refer 
ence may be made to said patent for an . un 
derstandiing of the details of these parts of 
the frame. Here, it is sufficient to remark that each is composed of uprights a a' joined 
at the bottom by sills dº, and at the top by 
girdiers aº, together with any additional com 
necting bars and bråces which may be found 
necessary. There are supporting wheels Aº 
preferably situated on the central longitudi 
nal plane of each part A A, of the frames; 
and at the top there are binding screws or 
jacks A4 for engaging with the i roof and for 
fastening the machine firmly in position : 

vided with two independent cutting mechan 
isins. In respect to these also there may be 
modifications, as the principle of construc 
tion and operation embodiedi in the mechian 
ism fierein can also be applied if other forms 

C. At B” there are 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", 

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

engaging therewith, wheel D, and pinion Dº. 
The pinion D" and wheel Dº are on a coun 
ter shaft EE which is driven from the engine 
shaft F by said pinion Dº. The shaft C and 

| wheel D are connected by groove and feather 
or in some equivalent way, so that the former 
cam advance while rotating. G. indicates gren 

and possess many of the i features of con 
struction shown in my earlier patent, No. 

75 

The machine, considered as a whole is pro- i 

of apparatus be used. That selected for illus- . 
tration comprises a cutter carrier of the form 

IOC 

I o5 , 

erally the engine connected to the shaft F, it - 
and its connection being of any suitable sort. 
The mechanism for advancing the shaft C, 

may also be of any of several , well known 
I I O 

sorts. As shown it consists of a nut d, held. . in place upon the bed frame, and having teeth., 

ing with said toothed nut d; and a spur wheel 
dº on the crank shaft F adapted to be en 
gaged with the last said ywheel d’. dº, is a 

the threaded portion; a gear wheel d'engag:- 

plate having apertures which pass, 
the shafts F, and Fºof the whee 
plate dº can be caused to move toward and 

formed either integral with or separately from I I5 

I 2 O 

s dº, dll. This 
from the nut wheel at d. It is so moved by 
a screw rod dº, having. a hand wheel dº, and 
engaging with a nut at d8. The shaft F5 is 25 secured to and projects fron the plate aº, se- , 
cured to the frame. When the nut is.?o be 

| held stationary so that the cutters will ad 
vance relatively to the frame, a bolt or lock 

l?ng device at dº is used to fasten the nut in 
place, and at such time the plate d8 is forced 
forward by the screw dº, and the plate ?ar 

I 3o 

  



ries the wheels d' dº away from the wheel d. T. 
When, on the other hand, the frame is to be 
advanced relatively to the cutters, the bolt | 
or locking device at dºis withdrawn, and the 

5 wheels d' dº are drawn out by the plate dº, 
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 

. o revolve, and from its eingagement 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 IIIH. These may be either 

I 5 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. As shown in Figs. 1, 2 and 3 these 
connecting parts at Hare each formed of two 

2o oppositely threaded bars or rods h, h’ joined 
by a central sleeve huº having threaded ends 
to engage with the rods h, h'. At the ends of 
bars h hi’ there are ball and socket joints hº 
h* by which they are connected to the parts 

25 A A’ of the bed. Of these devices II there 
may be ats many as occasion requires. Pref 
erably I use two at the front end and two at 
the rear, and arrange those of each part so that 
they cross each other, that is to say so that each 

3o 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. If, for any rea 

35 son, it is desirable that either part of the 
frame should beslightly in advance or in rear 
of the other parts, this can be provided for 
when the parts are constructed and arranged 
as shown, as there is more or less forward 

4o and back novement permitted when the in 
termediate brace-rods are loosened, because: Again, . of the loose connection of said rods. 
by having the main frame divisible longi 
tudinally into two sections, the machine can 

45 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 
5o 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 described above, they can' be 

55 adjusted or moved in parts and yet without 
dismantling them materially. Another im 
portant end at which I aim can be attained 

. under this construction and arrangement, 
though it is not limited thereto, namely, the 

6o provision for cuttinga wider or narrower tun 
nel as maybe desired. I provide for this by 
having the two cutter carriers, which are here 
of the form of two longitudinally-arranged 
shafts, so arranged that they and their bear 

65 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 

S 

form a marrower heading if the nature of the 
material demands it, ora wider one if circum 
stances permit. 
The cutter heads or carriers B of the two 

cutting mechanisms of the machine i can be 
arranged so as to alternate with each other 
in their rotation, that is so that one will be in 
vertical position at the time the other is in 
horizontal, or they can work together, that is, 
be in vertical positions and horizontal posi 
tions at the same time. But in either 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 cuttings 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 shafring 
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and gearing work in proper relation to each - 9o - 
other, I connect them together positively by 
suitable devices, such as a cross shaft and gearing or sprocket chain gearing, or equiva 
lent. In Figs. 1, 2, and 3 a sprocket chain is 
shown, it connecting two sprocket wheels II” 
Iº, one rin each of the side parts A A’ of the 
frame and preferably secured to propershafts. 
As shown, these chain wheels are connected 
to the shafts through the aedium of the gear 
wheels d'id', to which they are respectively 
connected by bolts or pins i 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 so that 
the two parts of the machine, will be inde 

95 

IOC 

lo5 
pendent of the other; or one or more clutches : 
of the ordinary sort such as is shown 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 
gine with the crank shaft of the other, and . 
by means of full lines it is shown connected 
with the secondary shaft of the other engine. 
Wheim 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. I wanted, the other 
position can be used. By means of the above 
described connecting bars, or rods II IH one 
part of the bed or main frame serves to 

TO 

I I5 

| 20 

strengthen, steady and keep upright the other. 
The sleeve nuts huº can be turned by wrenches 
so as to, lengthen or shorten the connect 
ing bars II to make the connection perfectly 
rigid. If the binding or jack screws A4 be 
loosened, the upper parts of the frame can 
be moved out or in as may be desired by the 
connecting rods II. When two cutting mech 
anisms and a tw9-part - frame are thus em 
ployed, a machine is provided which is much 
more rigid tham when a single, cutting appa 
ratus and bed are used, and one which is adapt 
ed to stand much more advantageously the 
working of the arms andl cutters. By having 

l 25 
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comprising two parts each of whî'h supports 
2 O 
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bed, the two independent trains of geåring 
for advancing the said cutter earriers and 
means substantially as set forth for rotating 
said cutters, substantially as described. 

3. Il a tunneling or mining machine the 
combináution of the two independent sets of 
cutters, the bed or main frame, two inde 
pendent cutter carriers mounted upon the said bed, two independent trains of gearing. 
for rotating the sait 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 
combination of two independet sets of cut 
ters, two: advancing and receding carriers for 
said sets of cutters, respectively, a bed frame 
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 to be independent 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 sets of cutter-actuating 
gears, and the bed or main frame formed in 
two parts, each part having secured to it one 
of the said cutter carriers and trains of 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 a tunneling machine, the combination 
of a maili frame or bed, an engine or driving 
mechanism, cutter-rotating gearing, two sets 
of independently rotating tunnel - forning 
cutters, and cutter carriers which are adjust 
able laterally toward and from each other 
whereby the width of the cut can be nuodi?ied, 
substantially as set forth. 

45 

7. In a tunneling ör mining maclaine the 
combination of the two adjacent sets of inde 
pendent cutters which form two horizontal 
cylindrical kerfs, the cutter carriers, and the 

55 

mail fraume la ving tlie two parts or scctions 
respectively supporting the said cutter car. 
riers, said sections of the bed, and said cut 
ter carriers being adapted to pass into the 
said kerfs, means substantially as described 
for co'nuecting togetler the two parts of the || 
bed or frame wluich support, the eutter car 
riers, two independently acting cutter actu 
ating. Imechanismus on said franne sections, re spectively, a'uld two independently acting cut 
ter-advancing mechanisms on said frame-sec 
tions, respectively, substantially as set forth. 

8. In a tunneling or mining nuachine, the 
combination of the two sets of cutters, the 
separate cutter carriers, aindl the bedl frame 
which supports the said carriers and cutters 
formed of two parts adapted to be adjustably 

9. In a tunneling or mining machine, the 
combination of the two sets of cutters, the 
separate cutter carriors, and the bed frame 
and said cutter carriers i formed in two parts 
adapted to be adjustably connected together, 
at their upper parts as described. 

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 adjustably connected together at the bot 
tom substantially, 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 
vancing 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 iu relation to eách other, substantially as 
Set forth. * . . 

12. In a tunneling or mining machine, the 
combination with the bed or main frame, of 
two cutter, carriers thereon adapted to ad 

7 o 
'|' which supports both the said sets of cutters 
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vance and recede relatively to the bed and - 
mounted in substantially the same - horizon 
tal plane, two sets of cutters supported by CO 

the said carriers and arranged to form two ". 
horizontal cylindrical kerfs, adjacent to each 
other, of suèh dimensions as to adapt them to 
receive the entire machine, and two inde pendently acting cutter-rotating mechanisms 
as described. 

13. In a tunneling machine, the combina 
tion of two tunnel-forming cutters, two cut 
ter-carriers, two sets of cutter-rotating devices, 
two engines or motors, a bed or frame which 
supports all of the a foresaid parts and is di 
visible centrally and longitudinally into "two 
main parts, each part supporting a cutter, a 
cutter-rotating mechanism and an engine, and 
two sets of cutter-advancing devices, one on : 
each of said parts of the main franie, where--- 
by the cutters are movedforward, while the bedis stationary, substantially as set forth. 

14. In a tunneling or mining machine, the 
cómbination of the bcd or main frame two in 
dependent sets of cutters adapted to advance 
relatively to the main frame, the engine, and 
the two trains of gearing for rotating the two 
sets of cutters respectively, and two adjustable 
connecting mechanisms for throwing one or 
both of tille said trains of cutter åctuating 
gearing out of connection with the engine, 
substantially as set forth. 

15. In a tunneling machine, the coinbina 
tion of two tunnel-forming cutters, two cut 

connected together, substantially as set forth, i ter-carriers, two sets of cutter-rotating devices, 
whereby oue can be nuoved longitudinally for 
ward or bei , ' elutively to ile other, as de 
scribed. 

two engines or motors, a bed or frame whicla 
supports all of the aforesaid parts and is lon 
gitudinally separable from top to bottom in 
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tWO parts, and detachable bracing or tie-rods 
adapted to be secured to the tops and the bot 
t'Öns of the said separable parts of the frame, 
ea:li of "said parts carrying one of said cut 
ters its rotating mechanism, and an engine or 
motor, substantially as set forth. 

Í ö. The combination of the cutters, the 
threaded feed shaft, the rotatable nut, the 
tWo sliding, intermeshing, continuously rotat 
ling, gear wheels connected to the power shaft 
for driving the nut, and means for sliding 
them togetler, into and out of the operative 
position substantially as set forth. » 

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

18. The combination of the cutters, the 
threaded feed-shaft, the rótatable nut, the two 
sliding, intermesining, continuously-rotating 
gear wheels for driving the nut, means for 
locking the nut against rotation, the threaded 
shaft for slidling the said wheels, and the slid 
ing power-transmitting chain-wheel. detach 
ably connected to the said gear-wheels, sub 
stantially as set forth. i. 

19. The combination of two indeper dent 
cutters, two 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 disconnecting the chain from 
either or both of said trains of 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 - actulating devices respectively arranged 
at the sides of the bedl, the transverselyº ar 
ränge power"-Shaft, and means fotº com 11 oct 

45 ing either or both the sets of cutter actuating 
devices with iii : 'power shaft, substantially as 
set foril, 

21. In a machine for forming two adjacent 
or intersecting tunnels of a height greater 
ilha that of the machaine, the combination of 
a main frame extending from the center of 
ome, to the center of the other of said tunnels, means for holding said frame stationary, two 
tunnel formning cutte’s in front of the main 
frame and rotting in planes transverse to 
the axes of the tunnels, and advancing when 
at work relatively to tille frame, the engine on 
saidi frame, mechanism driven by the ongine 
for advancing the cutters, and un cechanism for 
rotating them, the said parts teinig arranged 
substantially s dl escribed, w?cereby the cut 
ters while advancing from the france are 
mutually relievedl from reactionary and side 
thrist, as Set forth. 

22. I in a machin e for fo’n ing two adjacent 
or i t e "secting tunm cls, the combination of 
t?e : ; ai fra e, t le clan ping de v ices for sq 

curing the fram e statilornarily in place, the two 
sets of cutters, detachably connecte i to tle 
engine the two eutter carriers advancing lon 
gitudinally relatively to the main frame, the 
gearing for rotat ing the saidi cutters, the gel"- 
ing for advancing them, and the power shaft 
and the engine both secured to tle , maiti 
framle, and situated between the Said cutter 
arriers, substantially as set forth. 
23. In a tunneling or mining machine, tlue 

combination of the two independent cutters, 
the cutter carrying longitudinally advancing 
shafts permanently parallel to each othe', the 
gear for rotating said sluafts, the two inde 
pendent trains of gear for advancing said 
shafts, a rud a power-shaft intermittingly co 
nected to either or both of Said trains of gear, 
substantially as set forth. M 

24. In a tunneling or mining machine, the 

7 c 
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combination of two screw shafts, two sets of , 
cutters carried thereby, independent bearings 
for said screw shafts, a main frame holding 
said bearings rigidly im relation to each other, 
and two independent sets of gearing support 
ed on said frame for driving said cutters, sub 
stantially as set fortu. * . " 

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

26. In a tunneling or mining mac?uine, the 
combination of two in dependent sets of cut 
ters, a bedl frame supporting the Said cutters 
permanently in the samo relations to each 
other, an engine on said bed, two independ 
cent trains of gear for. advancing the bed, and 
means substantially as set forth for counect 
ing the eingine there with. 

27. In a tunneling or minig nuachine, the 
combination of the two cu ters, the main 
frame, the tywo cutter carriers, the two in 
termediate slhafts respectively between said 
power shaft and the cutter carriers, anel both 
driven by saidl power-shaft, and two clutcles 
for disconnecting te- etter carriers from the 
power shaft indi^pendently, substantially aus 
Set. forth. l 

28. "lhe com ati, of two indepeudent 
cutters, thue, two cutier carriers, the main 
frame, the transverse power-shaft and the lon 
gitudinal intermediato sla?ts boot drive loy 
the power s?aft, substantially as set fort?a. 

2). In a tun incling or mining machuire, tlo 
combination of the bed or main frame, the 
engine mounted thereon, tlue two cutters or 
sets of cutters, and the two clutciues, whereby 
the enigie du le connectedl witlu both of the 
cutters or eitle' ole sepat, rately", substati tially 
as Sot forth. 

30. Tlle combination witlu the two independ 
ent cutting meclinaisuns and the two inde 
en diellt trim8 of cutter actuating gearing, of 

the po Yverº si?a ??. t?o engine, and two clutclues 
the respectively in terposedl betwe , u Said 
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power shaft intermittingly com vected to either 

4 Y u or both of the said trains of citter aetating 
31 in a tunteling or mining machine, the || gearing, substantially as set forth. 

Combinafion of the two independent cutter || in testimony whereof I affix, may signature in 
eºlaisia the mate or bed having | the presence of two witnesses. 

ile Site partS respectively s “in yr f. **r*y* Y&y TT 2T said cutting RRE ?a Boi i. REGINALD STANLEY. 
eyiees rigidly see ured to tiae said sidie parts, Witnesses: 

ih? two trains of gearing for driving the saidi ' F. RAYMOND BURTON. 
33 ºtting nDBchanisms, respectively, and the || FERNEST ARKER. W 

power shaft and the trains of actuating gear 
ing, Sistantially as set forth. I 
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