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UNITED STATES PATENT OFFICE.

CEDWARD 8. McKINLAY,

OF DENVER,

COLORADO.

MlN_ING=MACHINE.

s
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SPEGIFICATION felmmg pa,rt of Letters Patent No. 551,508, dated December 17, 1895.

Apphemtlen filed July 11, 1838,

To «ll whom it may concerm: -
Be it known that I, EDWARD S. \IchNLAY

a citizen of the Umted states, residing _at
Denver, in the county of Arapahoe and State

of Colorado, have invented certain new and

usetul Imprm"emenfs in Mining-Machines, of

which the following 1s a speelﬁcatlon refe1-—_
ence peing had therem to the neeompanymﬂ |

drawings.

This invention relates to 1m131'01’e111e11ts 1n
machines for mining coal, it pertaining more
especially to mfhchines of the kind used in
the ‘‘long-wall” system of mining, in con-

tmdlstmetmn te what are known as ‘‘head-
ing machines.”
| WI}; mlpreved mechanism compr ises a frame
-adapted to be made staticnary to serve as a

bed and as a support for the moving parts; a
carriage or traveling frame adepted to move
forward and back on the said bed; a cutting

mechanism, preferably of the form of a hori-

zontally-mounted bar revolving on its longi-
tudinal axis and shod with cutters; a brac-
ing-frame behind the cutter-bar, with a bear-
ing for the outer end of the latter, and ex-
tending backward and outward to the car-
riage, it being preferably more or less nearly

triangular in general outline; power devices
on the carriage for effecting the rotation of
the cutting meehaniem, and means for feed-

ing forward the earriage when the cutters are
in operation. -

Of course I am aware of the fact that here-
tofore mining-machines have been used, or
proposed, having more or less of the features
of construetion above broadly suggested; but
serious difficulties have been experienced in
attempting to operate the machines of the ear-
lier forms, and as a result of them I have
been led to the present improved censm uc-
tion. -

In the drawings I have shown one form of
the machine embodying the features of 1m-
provement, this being selected for purposes
of illustration, and it will be re eadily seen by

those skilled in such devices that there can |

be more or less modification without depart-

ing from the spirit of the invention.
Flﬂ*me 1 is a top plan view of one of the

imprmred machines. Fig. 2 isa plan of some

of the parts, the others bein o removed to more
~clearly show the relations of those illustrated.

Senel No. 279 698,

(Ne modeal,)

g—

Fig. 3 is a side elevation. Iig. 4 1is a verti-
cal transverse section on the line z &, I1g. 3.

Iig. 5 is a similar section on the line ?j Yy, I I‘w

3. Iig. 618 a tmnsve] se¢ section on the lme
Z 2, I‘w 2. Fig. 71s a partial longitudimal
section Lof the feed cylinder and 1ts pieten and
rod. Fig. 8 is a partial top plan view of the
sanie. Fw 9 1s a vertical section showing
th_e,eouplmf for the side bars of the bed.
Ifig. 10 shows the cutter-supporting frame.

Figs. 11, 12, and 13 show a machine modlﬁed _

in The dmvmn -motor.
“As shown in the drawings, the bed-frame

is mainly composed of tubes A A’, they being

preferred on account of the greater strength
in proportion to the weight of metal, though
a framing can be constructed of other well-
knownparts. Thisframecan be madeaslong
as is required. I have shown a simple and
advantageous method of uniting the tube-sec-
tions longitudinally. ¢ is a short section of
tubing of an exterior diameter equal to the
1111361‘1{)1‘ diameter of the tubes A A", It is
utilized by inserting it part way into the adja-
cent ends of the tube-sections. 1t can be
fastened to one of the tubes permanently and
to the other detachably, or it can be made
rigid with both as requirements may dictate.
This frame is fastened in place by means of
jack-screws, with framesand girts joiningone
side tube A with the other A’. The joining

oirts or bars are formed with a central part b

and with lar oe eyepieces I3’ at the ends, the
latter fitting Snuﬂly to the exterior surface
of the tubes A A’ and yet being adapted to
move thereon when necessary. "They can be

clamped rigidly to the said tubes by means of

the set-serews C mounted in threaded bosses

55

GO

75

&0

go

or nipples C' integral with the eyepiece B', the

screws being adapted to engage with clamp-
ing-blocks C* fitted in seats in the parts B and
adapted to bear against the tubes. =
The eyepieces B’ have laterally-projecting
lugs D provided with vertical threaded aper-
tures and with them the screws D’ engage,
these having expanded foot-pieces D* with
sockets at ¢’ in which are stepped the lower
ends of the screw-rods ID'. At the upper ends
of the latter there are wrench-rods ¢* by which
the screws can be turned so as to 1ift the parts
B A A" upwazrd. _ |
E E represent jack-zcrews each having a

95

100




hand-wheel E' and being adapted to engage

with a threaded eye K- carried by the 1&1‘*”6
stirrup X3, The lower ends of the legs of the

latter fit into sockets at E*on the cross-—ba-r 3.

The serews K are adapted to reach up to and |
be foreced against the roof of the mine and

‘when they are turned in the proper directions

- they firmly bmd the framework In proper

position.

~time the said screws can be utiiized to co-op-

20

30
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able way.

erate with the screws I to hl’*l‘lﬂ’ﬁf brace the
~whole machine.

The tubes A A’ serve as a support for the
operating and movable parts of the mechan-
1sm. The latter comprise the power devices

“and the cutting devices and such means for
Supportmﬂ the;m as will constitute a suitable

carriage.

I prefer 10 pmwde four large eyepieces F
I F* F2and to cast them mtewml with the
~carriage-plate having the cr ocss—bar portions

2 5 f f"and the lonﬂltudmal connecting part /<,
- but these or thell equivalents may De made
separately and secured together in any ssuit-
The- eyepleeesI‘ I 12 F* have an -
interiordiametersuch thatthey canfit snugly

to and yet slide upon the side tubes A A

- Each is formed with a cavity g whereln can be -
~mounted an antifriction-roller & adapted to-

rest wpon the upper exterior surface of one of

the tubes, as will be readily understood from
- The slid--

an -examination of the drawings.
ng parts of the mechanism are virtually sus-

there is but little resistance offered by the
stationary parts to those moving thereon.

The parts F I atthe rear.of thecarriage are
formed with seats at iimpon which the engine-
The front parts F?.
I'? of thecarriage are projected upward some-
what and are formed with bearings for the
crank-shaft I, the cranks 2 2’ of which are re-
spectively connected with the engines.
crank -shaft ecarries a ﬂem'-wheel J which
meshes with a wheel J' on a horizontal axis .
inor nearlyin the plane of the carriage-plate .
so ff % and which in turn drives a pinien .J*
connected with a cutting mechanism to be:
The em*-.riﬂg:e-'lz)ilme 1s projected
forward somewhat as at F* to provide suffi- .
client strength:and is formed wath an-opening .
This
is mounted in boxes:at 53 which are.
carried by plates 7° bolted to the top -of the.

cylinders H are bolted.

deseribed.

to permit the mountingof the Wheel J.
shatt 7

carriage-plate as shown .at j°.

Thr Ollﬂ‘h the parts last deseribed powm is
transnutted from the engines to the.cutter-

bar, which is indicated as a whole by K K'.

The forward eye parts F? I'® of the carriage
are-extended downward someshat below:the
tubes A A’ and are formed with transverse.
bearings at %k %’ in which the cutter-bar K is:
The cutter-bar 1s extended later-

mounted.

By means of the serews D’ the machine can
be adjusted relatively to the horizon into any
position ordinarily required, and at the same

yielding substance.

coal.
The

S, which is preferably hollow, as shown.

actuating aworm-wheel .J'. ’

2 551,508

ally from the side of the machine to the re-
gquired distance and the laterally-extended

portion is provided with cutters £*. If pre-
ferred, the projecting part X' may be made

7{3

separately from the part I mounted on the

-

carriage; but under most circumstances I -

prefer to make them 1n one pilece.

At the outer end the cutter-bar has a sup-
plemental bearing in a shoe L, which is formed
upon or secured to a 1)1401110-f1*an1e that 1s
situated back of the eutter—bm This frame
as & wholelis indicated by m, 1t having, when

75...

mads as shown, a bar or plate m which lies

substantiaily pamllel to the line of the cutter- So -

bar arnd a baekwm*dly and outwardly extend-
ing bar or plate m/, am‘l One Or Mmore Cross-
barq m*. The part m' is bolted to the rear

ey eplec,e I of the carriage and preferably

joins the part m near the shoe and bearing at 85

L. Thus the bracing-frame gives a strong

-and firmn support for the cutter-bar, prevent-
ing bending or displacement of the latter 1t
any of the “eutters should strike a hard un-
- Thisframe also supports go

the mechanism which removes tbe cuttings
from behind ths cutter-bar. The part m 1s

extended across the machine under the car-

riage to the oppesite end of the cutter-shatt
K and carries a short chain-shaft N mounted o5
| I bearings at n.
1 from the shaft K through bevel-wheels O O
and it engages with the chain P which ex-
tends to the distant end-of the cutter-bar.
there being

This shaft receives power

o a second chain'-fshaft N mounted
upon the aforesald frame m m’ or immedi-

| ately behind the end of the cutter-bar.
pended on these antifriction devices, :so that

When the machine isin operation, the mo-
tion of the shaft K K'istransmitted through
wheels O O’ and shaft N to the chain Which
is caused o engage with the slack or cuttings
made by the bm* .zmd draw them out from the
kerf and into and across the open space be-

tween the ground and the bed and thus pre-

vent them from piling up nearthe face of the
The carriageisadvanced upon the bed-
frame while the eutting is being effected by
means of the followmﬂ devices.

Q represents Q- cyhnder which 1is mounted
upor the bed in the rear of the carriage. It
is provided with a piston R and a pmtc-n—l od
An
air, steam, or other motive :arg.ent can be ad-
mitted to it from the feed-pipe.atT. The
cylinder is united to the carriage-plate f by

a hinge at q.

In I“l%S. 11 to 13 a machine is illustrated
modified as to the powerdevices. Instead oz

| -employing an-engine, I mounton the carriage
an-eleetric motor H, having its.armature- sh&ft

I proviced with a worm J engaging with.and
Thl slatterwheel
J" is on a evoss-shatt which is provided with

a spur-wheel meshing on .a smaller wheel on.
an intermediate sh&ft
fe) ear-wheel J~ -:on S]:}&ft K.
;sh:;uft

whiech idn turn drives
The armature-

is moeunted in bearings or standards

100G
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which project upward from the carriage-plate.

The other parts of the machine are similar to

those in the machine above described.

The operation of the machine will be readily
understood from the above deseription and
on examining the drawings.

The machine is placed so that the carriage
shall move substantially parallel to the wall

of coal, the cutter-bar being inserted mtoan

under-cut produced in any preferred way.

The bed is put into the desired position by |

means of the adjusting devices. Generally
it will want to be substantially horizontal, but
not always, for, as is well known, the veins
of the coal vary in their position relative to
the horizon. It is desirable to have the kert
formed as near the bottom of the vein as pos-
sible, 80 as to avoid the necessity of subse-
quently removing the layer of coal between
the kerf and the floor. The means of adjust-

ment which I provide are of valuein this con-
If the circumstances are such that
the carriage can make a long traverse on the
bed, the ecross-connecting parts B B’ are
slipped along the parts A A’ to the required

nection.

distance and are then clamped firmly by
means of the devices at CC' C3.  Astheside

-~ supports A A’ are independent of each other

50

55

60

so far as any rigid fastening is concerned,
they can be extended to any required distance

by adding sections in front or in the rear if

necessary, so that a cut can be made the
whole length of the long wall virtually with-
out removing the machineat all, although 1t1s
true both the carriage and the bed willchange
their positions by reason of the onward travel
of the carriage and by reason of consecutive
adding of sections to the front ends of the side

supports and removing sections from time to |

time from the rear end if necessary. After
sections have been added to the side supports
in front, the cross-connecting parts B B’ with

their jack-screws and adjusting-screws can be

released from the roof and lcosened relatively
to the bed, and again slipped forward and then
fastened to both bed, roof and floor for an-
other onward movement of the carriage.
After the bed has been put into proper posi-
tion firmly, the air or other motive agent 1s
admitted to the eylinders H and also to the
feeding-cylinders Q. The engines through
the crank-shaft I and the gear-wheels J J' J*

transmit rotary motion to the cutter-bar K K'
and at the same time the carriage is pressed

forward by means of the feed-cylinder and
piston. | |

It is well known that there are serious ob-
jections to any of the ordinary ‘‘positive
feeds,” such as racks and pinion, threaded
bars and nuts, &c.,on acecount of the vary-
ing resistance offered by the material attacked
by the cutters. These difficulties have been

particularly serious in attempting to oper-
ate long-wall cutting-machines as hereto-
fore made, because the sudden increase in re-
sistance made at frequent intervals by the |

l

Cd

cutting apparatus gives sudden reactionary
strains on the carriage and bed-frame, and

thig has been the case heretofore to such an

extent that, asis well known, there hasnever

been any successful long-wall cutting-ma-

70

chine, although numerous forms have been |

proposed and tried. These difficulties I over-
come by employing, in combination with a lat-
erally-extending cutting mechanism, a non-
positive feeding device—that is to say, onein
which the carriage shall be advanced by an
agency adapted to yield if the resistance o
the cutters should increase beyond a certain
degree. In operation, the carriage and cut-
ter-bar advance through the softer material
with a speed proportional toits hardness and
proportional to the pressure in the feed-cyl-
inder Q and to its several dimensions. If
substances such as sulphur balls or veins are
met by the cutters and they resist the ad-
vance of the cutters with a back-pressure 100
great for the last-described ratio, the feed de-
vice will remain more or less nearly station-
ary; but the cutters continue revolving at
a high rate of speed, in fact at a somewhat
higher speed than when they were advancing
with a normal rapidity, and this increase in
the speed of the cutters when cutting through
a harder body I have found to be a matter of
oreat advantage. Afterthe obstructing mass
has been passed, the air-feed device will
again press the carriage forward. |
Although I have shown in the drawings a
machine of the long-wall-cutting type and
have above referred to that class more partic-
ularly, yet it will be seen that anumberof the

features of my invention can be readily ap-

plied to machines of the other form-—to wit,
the heading-machines—toadvantage. Thus,
for instance, I believe myself to be the first to
have arranged fhe three essential elementsof

‘amining-machine—to wit, the stationary bed,

the carriage, and the cutting apparatus—in
the way I have shown and described whether

75

So
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110

the cutting apparatus is thrust forward in

front or projectedlaterally. ltiswellknown
that one of the chief objects with undercut-
ting-machines is to produce the kert as near
the floor-line as possible. |

In the present construction, it will be seen
I virtually suspend the cutting apparatus be-
low the carriage and below the bed, and by the
devices which accomplish this and those
which effect the vertical adjustment the cut-
ters can be taken as close to the floor-line as
is desired. The engines project above the
bed and the cutting apparatus lies below the
bed so that the parts of the carriage are well
balanced and cramping or binding on the bed
is avoided, the feeding device being applied
between the power mechanism and the cut-
ting apparatus. However, in this respect,
there can be moreor lessmodification without
departing from the essential features of the
invention.

What I claim is—

I15
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AERRRRRRERER vices, a feed mechanism for moving the .
1 riagerelatively to thebed, and gearing for act-
. uating the cuftters while the carriage is acL
L vapeing,

émh the carriage and the
| thereon, of ¢l ebed

écan be extended, 8
8. Ina mining maechine, 4 6| mmbmatyméf
;mth the carriage and cutting @ppamtus,; of:
g aving parallel. extenslble side supports |
é-formed of hollow tubing
| orframesdetachably s&eumd to the said sup- |
o ports inside of their ends, said cross bars
1 being supported on the floor independently @f I
| eachother ando
tzally&ssetorth SANRE
4l In a mining ;ll&chme 1:]:1(., G@mbm@h@néé
35 with the carriage and the cutting apparatus!;
. thereon, of the bed. having the cross bars or:
frames clamped on vertical lines to the reof |
and floor of the mine, and the horizontal side -
supports for the earriage formed of hollow | ¥

| 1. In a mining machme, the mhbmaﬂmn
gﬁ*lth the homzentally moving carriage and the | ferth
entting apé&mbm thereon, af the bed having |

§elamp1ng deviees §

P

5 W e -_\. '

subsmlmally as set i;o;t th.
2. In a mining m@ehme;,

My, G S

| side supports for the earriage, and the eross |
 SUPPOrLS! d@tmhably connected to both of said |
~ parallel side supports, the Support m‘l QIL@ ﬁlde
‘being movable independently of that on Loe
é@ther;, each being provided af the e=; 1s with
means,. substantlallé-
it to another similar supportwhereby the bedé le supports |
1 A A, of the bed, of the cross conneetmﬂ“ bcu‘

- as set forth, ;

abstantially as set forth.

abed b

, 2angd

€t"e {% smde ‘i

- - -

tubes in sections detachable from each other, -
_and detaeh&bly secured in harizontal seats in }
amsm for the oarrlabe consmtmﬂ* of 2 p1ston
| and cyhudel the cylinder bemb hinged to
| the carriage and the piston hearing against

.......

gether by tubes mserted lnt@ Lh@s_e *@fo,r@s,_@;hcl
substantially as set Lerth.

5. In a mining machine, the eombination :
with the hOI';LZOILtaJl}T moving carriage and
the cutting apparatus thereon, of the bed
baving two or more eross bars or frames
adapted to be clamped in position on vertical
lines, and horizontal side supportsiorthe ear- .
riage formed of tubing in seetions, sald see-

1310115 being joined end 1o end, and zndapted
to be passed through apertures or seats in the !

or securing tl}.e machme to 1w
the roof and tothe floor of the mine, means for
1 adjusting the bed relatively to the floor and |
twopamllelﬁlde gupportsfﬁt” _
. ranged horizontally and seeunred independ- |
‘:é=z;5:2@5éééé%éenﬂyofeaehet
LTI

6 eArTiage 4r- |

er to the said gl&mgmg de-

ear- | vertieally

i mmbm@tﬁﬂé
eutting apparatus
| avmﬂ pamllel extensible |

for jémm@

he eress bars | 1

éDPOPtS; 311108} |

said QI‘GSS bars or frames substﬁntmllé gaF: se‘bg

Cross bars O

stmmau;; as deseribed. @ 1

T II:a_ a 1mmﬂ* n&chme the eom_ %m&m@n; SR
with the carriage and the cuttmﬂ* apparatus
thereon, of the bed having Slde supperts for ||
the carriage formed of hq)lmw tubing and the
r frames each pmwded mth twwo €
apartures adapted toreceive one of said tubebg
and means substaﬂmﬁl}.v as  described Tor |
~adjusting each end {}f each of the;é
-+ sgad tnhﬁs lndependen%la. th the Qt'hels SuE - |

7. In a mining na@hme Lhe cembmatmné
_ ;f'bh the carriage and the eut‘&zmw apparatus, |
of the bed haying the side Sl’ipp@l’”ts for the

carriage formed of hellow tubes in sections

um r:eid encl te:;- emi a.ni th@ aross Goﬂneebmﬂ‘

.L.‘

.j_‘l'q

f;t;m;l}y in elmer illreetlon ahnﬂ the &lde sup
y | porfs, and over the 30;1‘51: b@i}weep the tube;
ﬁee‘tuns, @% f:-se“é: forth. | 5

S. In a lopg WE;H OF mde;ém 1}’111111*3“ ?
eime, the. eambmaﬁmn with: the side supy

H H
ey

;_Je serews for bmdmg %ald (}]&IHI)S, h

E—

i 9 5 :
! 5 L1 I
i ?. I

Ve ek

mth the bed and the ecarriage, of the later-
1 ally pregeetlp@ cutter bar, the cleaner chain 85
4 pargllel to and behind the eutter bar, the

e'sorewsé
' and the J&Ok or bmdmm screws .E sub-
Is’c&mmﬂy as set imth SEREE Y
N @ miping o :nauclglme' l;Le eombmatmn

B B, having eyes or guides B/, the latemllyg
'pm,]eet;nb barﬂ or arms D, the c},anps C Gy
30

chain driving shaft transverse to the cuttm

‘barand the bevel wheels respectively on said ||

cutter har and said ehain shaft connected

dll ectly together, substantially as set forth.
10 In F:! mmmg mae];lme the combmauon

111111

«i'.ri.ﬂ

an, abutment mdependent of the bed, w]ler by
power is applied directly to the carriage to
moye it, substantially as set forth.
In testlmony whereof I affix my signature
in presence of two witnesses.
ED‘WABD S MCKINLAY.
Witnesses:
WM. A. McKINLAY,
Lucius P. "VIARSH
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