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UNITED STATES PATENT OFFICE. 

EDWARD S. MCIKINILAY, OF DENVER, COLORADO. 

MINING - MACH NE. 

SPECIFICATION forming part of Letters Patent No. 551,140, dated December 10, 1895. 
Application filed July 14, 1888, Serial No. 279,930, (No model.) 

To all tuhon, it may concern: 
Beit known that I, EDWARDS. MCKINLAY, 

a citizen of the United States, residing at 
Denver, in the county of Arapahoe and State 
of Colorado, have invented certain new and 
useful Improvements in Mining-Machines, of 
which the following is a specification, refer 
ence being had therein to the accompanying 
drawings. 

Figure 1 is a side elevation of a machine 
embodying my improvements, part of the 
bed-frame being broken away. Fig. 2 is a 
top plan view of the main operative parts, 
some of the details being shown in section, 
as is also the bed-frame on the line aca, Fig. 1. 
Fig. 3 is a section on the line y), Fig. 1. Fig. 
4 is an end view from the rear of the connect 
ing-plates at the rear end of the carrier. Fig. 
4 is a face view of the plate which supports 
the rear end of the piston-rod and the rear end 
of the cutter-carrier. Fig. 5 is a sectional 
view on the line 2, 2, Fig. 4. Figs. 6, 7, 8, 9, 
10, 11, 12, and 13 are plans, elevations, and 
sections of details, these being on the same 
Scale as Figs. 1, 2, and 3. Figs. 14, 15, 16, 
17, 18, and 19 show other details on a larger 
Scale. Fig. 20 is a side elevation of a modi 
fied form of machine. Fig. 21 is a vertical 
section on the line ac' ac', Fig. 20. Fig. 22 is 
a plan view (partly in section) of Fig. 20. 
Figs. 23 to 35 show details of this modified 
form. 

In the drawings, the vertical support is in 
dicated at A. C. C.", there being at A a vertical 
column and at C. C.’ means for connecting the 
part or parts Arigidly with the roof and floor. 
As shown in the figures now being described, 
there are two of these columns or standards 
AA arranged parallel, a top connecting-bar 
C with eyepieces adapted to be securely fas 
tened to the upper ends of the columns, and 
the part Cl, being a bottom connecting-bar 
similarly attached to the lower ends. The 
parts C Chave threaded eyes a for receiving, 
respectively, the clamping-screws Ct. Cl. 
the stationary frame thus provided I support 
the movable and operative parts as follows: 
A' is a split ring having ears provided with 
a nut and bolt whereby it can be strongly 
clamped to one of the columns A, so that it 
becomes available for vertically supporting 

On 

said operative parts and for allowing their 
vertical adjustment. 
The vertically-adjustable part of the frame 

which carries the operating devices consists, 
as shown, of the cross bars BC, united to the 
columns by eyepieces b c, those at B being 
similar to the clamp at A" above described, 
so that they can be rigidly secured to the col 
umn. The upper one of these bars is pro 
vided with a longitudinal curvilinear slot c', 
the bar itself being formed on curved lines to 
save weight. 
The rotary engine which I employ is gen 

erally indicated at D, the cylinder being cast 
with plates did projecting up and down, re 
spectively, and with lugs at d". The plated 
is joined to the cross frame bar B by a de 
tachable pivot d, and the upper plated can 
be clamped to the cross-bar C by means of 
the bolt d, which passes through slot cand 
which has an expanded squaredhead. When 
thus constructed and arranged, it will be seen 
that the cylinder can be rocked in vertical 
planes from one line to another for purposes 
to be described. 
The engine-plate carries the cutter-holder, 

which consists in the construction now be 
ing described of a supplemental frame. As 
shown, this frame comprises sliding arms, 
preferably tubular, and an arm-guide Ortube 
guide E. This guide has a vertical plate pro 
jected somewhat at the center toward the en 
gine and eyes e'e'. The Vertical plate is fas 
tened to the engine-plate by means of the 
aforesaid lugs d, they being slotted and 
adapted to receive hinged bolts d with nuts 
d, there being guiding and bracing pins at d. 

It will be seen that the main Vertical Sup 
porting-frame, the engine and engine-frame, 
and the cutter-carrying frame are detachable 
one from another and do not even require the 
complete removal of a nut from any bolt. 
To separate the cutter-holder from the en 
gine, it is necessary to only loosen the nuts 
d somewhat from the bolts d and turn the 
holder out of the slots in ears d'. To release 
the engine from the vertical frame, it is only 
requisite to draw the lock-pin d from the 
pivot-pin d, loosen the bolt d, and turn it 
part way round to have it pass through slot c. 
When the parts are thus constructed and 
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arranged, the machine can be readily set up 
and got into proper position, the Weight be 
ing thus divisible into several parts. A suc 
cessful shearing-machine requires consider 
able weight of metal in order to attain the 
various necessary movements and to provide 
the several parts to give it necessary strength. 

In the parts e'e are mounted the sliding 
carriers FF, preferably hollow tubes. There 
are two of them joined at the forward ends 
by means of the connecting-plate G, having 
threaded eyes gy, engaging with threads on 
the ends of the carriers F, and connecting at 
their rear ends by plate H, having threaded 
eyes h. 
The forward connecting-plate G is formed 

with the supports or bearings g' of the con 
necting devices. As shown, the bearings are 
made integral with the plate G; but they may 
be made integral or secured thereto. 
The cutting devices consist of disks or 

wheels II, having sleeve-journals i, by which 
they are mounted in the aforesaid bearingsg', 
being keyed to a short shaft J. They are 
formed with cutting-tools inserted into their 
peripheries. These tools are indicated by 
the letters K K'. Each comprises a shank 
portion k and a projecting operative part l'. 
The shanks and their apertures are arranged 
tangentially. The projecting cutting portions 
k' are bent relatively to the shanks and so 
arranged that the Operative edge of one ex 
tends to the right and that of the next adja 
jent one turns to the left relatively to the 
transverse planes of the carrying - wheel. 
Those which turn outwardly from the central 
transverse plane of the cutter, as a whole, are 
carried far enough to insure a clearance for 
the edges of the wheels, and those which are 
turned inward are carried to points somewhat 
farther in order to bring them as nearly as 
possible to the Said central plane. 
By examining Fig. 19 it will be seen that 

the Width of the plate G is considerably less 
than, the distance between the outer sides of 
the bearing-arms g’ and the inwardly-pro 
jecting cutters K' have their edges carried as 
close as possible to the plate G, so as to cut a 
passage for the bearing. 

Between the bearings g g is mounted a 
chain-wheel L, it being also keyed to the shaft 
J. M is the cutter-driving chain, extending 
back from the wheel L to the power devices, 
to be described. 
In order to have the path for the chain and 

chain-wheel completely cleared, some of the 
Sprocket-teeth, as at l l, are provided with 
chisel-Cutters, their outer lines of cut coincid 
ing as nearly as possible with the inner lines 
of cut of the cuttersIK". The chainM extends 
backward to the driving-wheel N. 

If the carriers FF are tubular, asis preferred 
and shown, the legs of the chain can be passed 
through these tubes. The tubes can be made 
Sufficiently large to not only allow the chains 
to pass freely but also to receive and carry 
back the slack produced by the cutters. 
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The driving-wheel N is supported in bear 
ings h", carried by the rear connecting-plate 
H, the said bearings consisting of a short out 
side sleeve hand a longer inside sleeve h’, in 
which is situated the shaft n, of wheel N. 
O is a bevel-wheel keyed to the chain-shaft 

n. With this a bevel-pinion P engages, the 
pinion being formed on the end of a sleeve 
journal p, which is mounted in an eye-bear 
ing q on the plate Q, that is detachably joined 
to the connecting-plate H. 
The piston-rod Rof the engine is prolonged 

beyond the cylinder and is fitted in the sleeve 
bearing p, the projecting parthaving a groove 
into which is fitted a spline carried by the 
sleeve. 
When the parts are in operation, the piston 

rod R imparts rotation to the bevel-pinion P. 
From that motion is carried through the 
wheel O, shaft n, chain-wheel N., chain M, and 
chain-wheel L to the cutting device in front. 
The cutter-carrier can be fed forward all 

tomatically by any of the Well-known devices 
for attaining such an end, or it can be ad 
vanced by hand. I have shown a mechanism 
well adapted for feeding it forward in the 
manner last mentioned, it comprising a 
threaded shaft S, engaging with a nut S', which 
is carried by the eyepiece e, secured to the 
engine-frame. The screw-shaft is rotated by 
bevel-gearing S.S', wheels' being secured to 
the shafts, mounted in a bearing s”, carried 
by the aforesaid plate Q, and having a hand 
cranks at its inner end. 
When the machine is at Work, the opera 

tor can advance the cutters at Will by means 
of the devices last described. 
The nut S" may be made of separable parts 

in the well-known way, so that after the cut 
ter-carrier has made its full movement for 
ward the screw-shaft S can be released and 
the carrier brought back rapidly. The plate 
Q is fastened in place by means of a hinged 
bolt g' and a slotted lug qi. In setting the 
machine up or taking it down this bolt can 
be quickly fastened in place or released, for 
the purposes hereinbefore described. 

I have thus described in detail one form 
of mechanism embodying my improvements; 
but it will be readily understood that numer 
ous modifications can be made Without de 
parting from the essential features of my in 
Vention. 
In Figs. 20 to 35 I have shown one of the 

many modifications which may be employed. 
In the construction shown in the said figures 
there is but a single vertical column A, it 
having a supporting-clamp A similar to that 
in the other construction. The engine-Sup 
port consists of the plate B, projecting for 
ward from the clamping-sleeves bib', lhaving 
a slot c, concentric with the power - shaft. 
The engine - plate did can swing about said 
axis and is locked in place by means of a bolt 
at di. To the engine-plate is fastened or with 
it is cast the support for the cutter-carrier. 
Said support in this construction consists of 
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grooved brackets ee'. In these are placed 
the grooved sliding carrier-bars FF, one hav 
ing its open side turned up and that of the 
Other being turned down. These bars are 
joined together at the ends by plates G. H., 
corresponding substantially with those simi 
larly located in the construction above de 
Scribed, those in this case, however, having 
also intermediate parts or strap-pieces gg. 
The cutting devices at the forward end of 

the sliding carrier are substantially similar 
to those above described and the description 
need not be again given in detail. 
The chains are situated in the sliding chan 

nel-bars and move forward and back therein. 
They are moved by a chain-wheel N on the 
power-shaft n, which in this construction is 
mounted under the rotary engine D and is 
geared to the piston-shaft by wheels N' D'. 
Chain-Wheel N engages here somewhat dif 
ferently with the chain, but in a Way that 
will be readily understood by an examina 
tion of the drawings. When the parts are 
arranged in this Way, the Wheel at the rear 
end of the chain becomes virtually a mere 
guide-wheel, and it is indicated at N, al 
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though it is mounted on the connecting-plate 
FI in a Way similar to that followed in mak 
ing the other construction. 
The advancing of the cutter-carrier is ef 

fected by means of the non-rotary screw 
shaft S, in this case mounted midway be 
tween the carrier-bars FF. The nut at S' 
carries a bevel-pinion s', driven by a bevel 
wheel which is mounted in the bearing s, 
and which is provided with a hand-crank. 
When the machine is at Work, the operator 
can advance it by revolving the nut S', which 
causes the rod S to move longitudinally. 
The invention set forth, whether embodied 

in the One or the other of the forms shown, 
or some other modified form, is particularly 
applicable to those mining-machines which 
are used for shearing, that is to say, ma 
chines adapted to effect a vertical cut to 
assist in breaking down a mass of coal after 
it has been undercut. 

It Will be seen that in the construction 
shown I have provided an upright frame or 
bed consisting of one or more uprights A and 
means for fastening it or them to the floor 
and roof, a vertically-sliding frame adjustable 
on the upright frame-to wit, the bars BC, 
(either, or both together,) with their eyes-a. 
cutter-carrier comprising the arms FF and a 
bearing-plate G, a guide-frame for the cutter 
carrier comprising guides e e', and a frame 
(here consisting of the engine-plate) inter 
posed between the cutter-carrier and the up 
right frame, being when arranged as shown 
Secured to the aforesaid vertically-sliding 
frame. One of these frames-to wit, that 
formed of the engine-plate-is adapted to 
swing vertically and carry with it the cutter 
carrier and the carrier-guides. One or more 
of these parts can be dispensed with, and those 

which are made adjustable can be made rigid 
Without preventing the machine from attain 
ing some of the ends for which it is intended. 
When the machine is to be put in opera 

tion, the vertical columns are first fastened 
in place, and the vertically-sliding parts BC 
are adjusted thereon. Then the engine and 
its frame can be attached, after which the cut 
ter-carrier and its guiding-frame can be se 
cured to the other parts, attachment and de 
tachment being permitted by means of the de 
vices hereinbefore described in detail. 
The cutter-carrier is situated on One side 

of the upright frame and the engine is so ar 
ranged that its axis is upon the other side. 
The carrier is so arranged that the cutters are 
Supported in front of the upright frame, and 
it extends back therefrom to a point in the 
rear of said frame. By the two adjustments 
provided-to Wit, the adjustment of the slid 
ing frame B C bodily vertically on the up 
right frame and the SWinging adjustment of 
the parts rigid with the carrier-the cutters 
can be brought to bear at any desired point 
and on any required line. The cutters form 
a kerf which is wider than the bars or tubes 
FF, and therefore the latter can follow them 
into the coal as far as may be desired. 
The machine is mainly intended for the op 

eration generally termed “shearing'-that 
is, forming a vertical kerf or cut along the 
side Walls or ribs' of a room. When it is 
at work, the fastener at b can be left suffi 
ciently loose to permit the cutters to be vi 
brated, so that a vertical kerf can be formed 
of a depth considerably greater than the di 
ameter of the wheel I, all of the Working parts 
maintaining permanently the same relation 
to each other, whether the frame between the 
cutter-carrier and the main frame is clamped 
stationary or arranged to permit the cutters 
and cutter-carrier to Vibrate. 
I am aware of the fact that drilling mech 

anisms of Various forms have been used in 
each of which there has been an upright 
frame, a vertically-vibrating plate or frame 
Secured to the upright frame, and a rotating 
shaft or stem for the drill, the latter having 
been generally screw-threaded, so that when 
it rotates it will advance the drill; but I be 
lieve myself to be the first to have devised a 
shearing-machine having the capabilities of 
that herein shown and described. The na 
ture of the cut which must be made in shear 
ing is radically different from the hole bored 
by a drill whose cutters revolve in planes 
transverse to the path of advance of the cut 
ters. In my case the cutters revolve on lines 
parallel to said path of advance, and there 
fore they can be caused to cut a kerf such as 
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aforesaid, that is, one deeper than the di 
ameter of revolution of the cutters as they 
can be vibrated up and down. 
Another important advantage in the ma 

chine shown is incident to the fact that the 
cutter-carrier and its guide-plate E can be 
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readily attached to or detached from the 
main frame, so that the machine can be easily 
manipulated and transported. 
What I claim is 
1. The combination of the upright frame, 

the sliding cutter carrier on one side of said 
upright frame, the vertically adjustable en 
gine on the other side of said upright frame, 
the rotary piston of said engine and the power 
devices connecting the rod of said piston 
With the cutters and adapted to slide along 
said rod while being actuated thereby, sub 
stantially as described. 

2. The combintion of the upright frame, 
the vertically adjustable cutters, the engine 
pivoted to the upright frame, the fastener for 
Securing the engine rigidly to the said frame, 
and the sliding cutter carrier arranged to 
move longitudinally relatively to the engine, 
Substantially as described. 

3. The combination of the upright frame, 
the engine adapted to swing or to be made 
stationary at will, the fastener for securing 
the engine rigidly to the upright frame, the 
cutters, and the sliding cutter carrier mov 
able longitudinally relatively to the engine, 
substantially as set forth. 

4. The combination of the upright frame, 
the Swinging engine bodily adjustable verti 
cally, the fastener or clasp for securing the 
engine rigidly to the upright frame, the cut 
tel's rotating in vertical planes to their path 
of advance and the cutter carrier movable lon 
gitudinally relatively to the engine into the 
kerf of the cutters, substantially as set forth. 

5. The combination of the upright frame, 
the SWinging engine bodily adjustable verti 
cally, the sliding, non-rotating cutter carrier 
and the carrier guides which are fixed rela 
tively to the engine, the cutter carrier being 
movable relatively to the said engine, and the 
cutters directly in front of said carrier rotat 
ing in planes parallel to the path of advance, 
and extending to lines outside of the side 
planes of said carrier, substantially as set 
forth. 

6. The combination of the upright frame, 
the vertically revolving cutters, the sliding 
carrier arms F F extending both to the front 
and to the rear of the upright frame, and the 
power transmitting devices extending from 
the cutters back to the rear of the upright 
frame, the engine secured to said frame, and 
the power transmitting devices behind the 
Supporting frame interposed between the en 
gine and the cutters and adapted to the car 
rier arms F, F, substantially asset forth. 

7. In a shearing machine, the combination 
with the upright frame having the two col 
umns A, A, of the rotary and pivotally mov 
able cutters, the longitudinally sliding, non 
rotating cutter carrier on one side of said col 
umns and extending backward from the cut 

ters, and adapted to enter the kerf formed 
thereby, the cutter driving devices supported 
on said carrier, the engine situated on the 
opposite side of said columns A, A, and the 
connecting devices which unite and transmit 
power from said engine to said cutter driving 
devices, substantially as set forth. 

8. The combination with the uprightframe, 
of the vertically rotating cutter wheels, the 
chain for operating the cutters and the sliding 
vibratable carrier arms F F providing guides 
for the chain, substantially as set forth. 

9. In a mining machine, the combination 
with the rotary cutters, and the chain which 
rotates the said cutters, of a tube through 
which the said chain is passed in going toward 
or returning from the cutters, substantially 
as described. 

10. In a mining machine, the combination 
with the rotary cutters of the chain which 
carries power to rotate the said cutters, and 
the tubes, one for the advancing part and 
the other for the returning part of the chain, 
substantially as set forth. 

11. In a mining machine, the combination 
with the rotary cutters and the chain which 
carries power for the said cutters, of the tubes 
which support the cutters and through which 
passes the chain, substantially as described. 

12. In a mining machine, the combination 
with the supporting frame of the cutter car 
rier having tubes, the bearing plate which 
unites the tubes at their forward end, the 
chain wheel mounted in the said bearing 
plate, the bearing plate which connects the 
tubes at their rear ends, the chain wheel 
mounted in the said bearing plate, and the 
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chain passing through the said tubes, substan 
tially as described. 

13. The combination with the cutters and 
the cutter carrier having parallel arms FF 
arranged, one vertically above the other, the 
cutter driving chain, a shaft in transverse to 
the carrier arms, the chain wheel thereon, the 
engine, the rod R, and the sliding gearing in 
terposed between the rod R. and the said shaft 
m, substantially as set forth. 

14. The combination with the uprightframe, 
the vertically arranged cutters, of the sliding 
cutter carrier having arms FF one above the 
other and narrower than the kerf formed by 
the cutters, of a power shaft, as at R, paral 
lel to said carrier arms F, the feed shaft S in 
the vertical plane of the two arms F, and 
means engaging thereWith for advancing the 
cutter carrier, substantially as set forth. 
In testimony whereof I affix my signature 

in presence of two Witnesses. 
EDWARD S. MICKINLAY. 

Witnesses: 
WM. A. McKINLAY, 
LUCIUSP. MARSH. 
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