(No Model.) ' | 2 Sheets—Sheet 1.

G. D. WHITCOMB,
- MINING MAOHINE. .
No. 335,328, Patented Peb. 2, 18886.

| :! I | : =

ALY

\\ ‘\i .
i T ' §3 N |/ M 1 |

“HJ' d | ST . - o sy ;
IIIJII :ll![ EQ",) eq) q

X N - X

KI {e B
. | = L | N

—t———

T
—

Y
f@
z
Al

&
- - 4

[
DL

|
N
7
[l

i [ '*
E | : 1| I J ?\: - M Qi\
R ] I 3] st | .
?.'J SAST o ‘;N [\Q FH ‘ | | |
. f ' __l ! — . |
N { ’ F-."_-—-__—L it | ‘ &
Q Bt ' |) sl EH - S ‘l; J ] N
?\: R A1l P = D > A\ o D >
T&Qr“ li © N S\E ~...
[ {— —-!——— = —
O+ (L= - i o Q
JJ:L o | ll [ Fh N *"4% % \ e {11 L Ll
(\) — \\\\_ b — — §
" Q i E@; iP S@ ‘ o = Ea— |]
LIRS . Q |
0 ; “'-Q o :___L_: ;' - \‘\. 1‘ \t % I
/ Vo VTS S \Il\ e =3 ¥ N

\
AN
A

* ) R
‘ N ™
m/zi?FJS(’S L1 v 0 19 F 0

/éémé é . éﬁﬂ?yﬁﬂm,f}aﬂﬂ?z

AT FF 0 77 Y

N, PETERS, Photo-Linographer, Washington, D. C.




(No Model.) 2 Sheets—S8heet 2.

G. D. WHITCOMB.
MINING MACHINE.

No. 335,328. -  Patented Feb. 2, 1886.
' exy i
) V&
_1 8\‘ r J}/ | i E_llﬂ/
J o !r . Ty Ve il J
JZ = | _ 17 i’ Ik - J ?
== e IR 07
o/nf"?" M L7 e 02
024-*“‘___‘__;_:;__—_ _—'_: = - N Nl S ]
2 IF—— A% ZAN\ | o
:ll - : , ’j J? ,
: — £ : FC: «3
A NN ). _' 7
O 0.?, P
Leg 4 — % e? Leg &

|
%\%\“

o Az i';/#%’é_ 4 | iR o
Z.Z =2 el
gﬁ%/é i#:‘#‘é | = nlf O |
7 -_,Zéﬁég g;ﬁg — V= [ '
_ & r: 2

0% 24 -. I I 1\\\\ LZ 7 7
: ' RN \ {1 2
= i " DAV
e m} \“\\\\\\ t\\\n AN
777 e o PP '
o _3765-5'6’6' ;o E}/ﬂ Lrrvern¥Forr
ff ém/é/(gf : /Z"2 “ﬂ‘i@?{?ﬁf‘ . G/E'a?‘yc?z W{?\’yﬂoa?w&

N. PETERS, Puoto-Lithographer, Washington, D. C.




UNITED STATES

PATENT OFFICE.

GREORGE D. WHITCOMB,

OF CHICAGO, TLLINOIS.

MINING-MACHINE.

LPECIFICATION forming part of Letters Patent No. 335,328, dated February 2, 1886.

Application filed November 12, 1884.

sSerial No. 147,763, (INNo model.)

-——

To all whom it may concern:

Be it known that I, GEORGE D.WHITCOME,
a citizen of the United States, and residing at
Chicago, in the county of Cook and State of
[llinois, have invented certain new and useful
Improv ements 1n Mining-Machines, which are
fully set forth in the follow1nn* speclﬁcablon
reference being had tothe accompanying draw-
1ngs, in ‘whlch———-

Flﬁ'ure 118 a plan view of = maclnne ent-
bodymg my invention, one-half of the upper
portion being remov ed Fig. 2, a sectional
view of the same on the line w of Fig. 1;
FKig. 3, a sectional view on the line v v of R Plg
1 ; I‘w* 4, a sectional view on the line w w of
FID‘ I‘]ﬂ* D, a detall side elevation on an
eularged scale; Fig. 6, a detail view on an en-
larged scale of the valve which regulates the
exhaust from the main eylinder: Flﬂ‘ 7, asec-
tional view on the line x # of Fig. 5 Flg 8,4
view of the pick and its opemtmﬂ' rod and the
double socket connecting the same ; Fig. 9, a
sectional view on the line y ¥ of Fln 8 ; and
Fig. 10, a sectional view on the line of
Fig. 9.

Tike letters refer to like parts in the fig-
ures. |

My invention relates to coal and ore min-
ing machines of that class set forth in Patents
Nos. 198,610 and 219,090, granted to Jonathan
W. Haulson December 256, 1877, and Sep-
tember 2 18:9 1espeutwel}, the said patents
being relssued October 12, 1880, and Novem-
ber 2 1880, respectively, as Nos. 9,408 and
9,439, and 1n the following patents granted to
me, \To 232,792, September 28, 1880, No.
209 956, J une 20, 1882, No. 267, 047 Novem-
ber 7 1882 , and No. ‘?80 b44, J uly 3 1883.

My present invention _is in the nature of an
improvement upon the machines described in
the sald patents; and it consists in certain
novel features, by means of which a more effi-
cient- 0pemb10n and better arrangement of the
parts of the machine are obtained.

1 will now proceed to deseribe a machine
embodying the novel features of my inven-
tion, and will then specifically point out in
the claims that which I consider new and de-
sire to protect by Letters Patent.

In the drawings, A represents the wheels
on which the machine is mounted. These
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' wheels are mounted on suitable axles, B, at-
tached to the machine at such a pomt 25 to
properly balance the machine.

C indicates the main cylinder of the ma- gg
chine,in which works the piston I, to theend
of which the pick is attached, as hereunftel
set forth. At each end of the cylinder is a
chamber, C/, of greater diameter than the cyl-
. 111der plopel in which are arranged cushions 6o
¢ ¢’ for the piston-head to strike against to
lessen the shock. The front cushion, ¢, sur-
rounds the piston, as shown in I‘1g ‘?’ and
forms a packing for the same. These cnSh-
ions may be constructed of leather, india-rub-
ber, or the like, and in the manner set forth
in my Patent No. 267,047 above mentioned.
These cushions do not completely fill the cham-
bers (', leaving a space, C?, between their in-
ner faces and the cylinder proper. 70

E indicates the air or steam chest, seculed
upon the main cylinder by bolts e, and 1 the |
slide-valve arranged therein and Opelatmg in
the nsual manner to alternately open and close
the inlet-ports I and exhaust-ports G, these
latter being arranged between the 1nlet-p0rts
and the ends of the cylinder, as in my Patent
No. 267,047 above referred to. Each inlet-
port consists of a vertical slot or opening, f,
termm%mg at the cylinder proper, and a pas-
sage, /', communicating with it at this point,
and also with the chambel (’. The exhaust-
ports consist of a similar slot, g, opening into
a transverse cylindrical orifice, ¢', opening at
each side of the machine. |

In order to regulate the exhaust at the rear
end of the machine to form an air-cushion for
the piston cn the return-stroke, I place in the
orifice ¢ a tubular valve, H, slotted at %, as
shown in IFigs, 2 and 6. This valve,by means
of a hfmdle lever, H’, may be turned in the
orifice ¢', so as to more or less close the lower
end of slot ¢, according to the extent to which
the slot & coincides wibh slot ¢, so as to allow
the alr to escape at any desired rate. The
handle-lever H" may be made to cateh in any
one of the notches of a rack, //, on the side of
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the machine to secure the valve in any posi-
tion to which it may be adjusted. By this
means the escape of the air can be regulated,
so that it will accumulate between the plston
t and eylinder-head, and act as a cushion to
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- prevent the piston from coming into violent |

IO

contact with the cushion ¢, thus preventing
the jarring of the machine.

In using the machine in the ordinary posi-
tion for mining or bearing under coal, the
cushions ¢ ¢’ are quite Sufﬁment for their pur-
pose, as the openings in the main valve areso
proportioned as to cause the machine to work
with proper force and give the desired front
and back stroke when the machine is in that
position; but the machineis intended not only
for use in the usual horizontal position for

bearing under the coal, but also for shearing
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or making vertical cuts on the sides of an en-
try or chamber; and it is of great utility for
this purpose in doing that class of work known
as ‘‘entry driving’’ in a mine; and to do this
work the piston-rod 1s sometimes inclined
downward and at other times is horizontal,or

pointed upward atanangleasgreatasforty-five

degrees. Now, sincethe opening of the main

valve at the forward port must be sufficient to

give the required force to effectuate the back-
stroke when the rod is pointed downward,
and said stroke must therefore he made up-

- grade, 1t necessarily follows that when the po-

sition of the machine is changed and the rod

- pointed upward, so that the back-stroke is
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made down a steep incline, the rear cushion
will be1nsufficient forits purpose,and the force
of the back-stroke will be so greabt as to be
destructive to the rear cushion and cylinder-

head and severely shock the operator. Ihave
therefore found it desirable to provide, in ad-
dition to the cushions ¢ ¢, adjustable means
for regulating the exhaust at the rear port, to
be used in conjunction with the said cushions,

‘in order to make this a practical machine for

both mining and shearing. J

In machines of this projectile class there
must be not only weight and velocity of the
projectile, but also a penetration sufficient

to undercut the coal clear to the back. T

have found that it is not desirable to decrease

the weight of the projectile, consisting of the

piston, rod pick, and connections between
the same, dI]d moreover, this projectile must

- be well counterbala,nced or the operator can-

forward of the cyhnder head and reduce the

55

not properly direct it. Now, if the fulerum

or axle of the wheels is moved forward so as
‘to render a lighter ’ﬂelﬂht effectual as a coun-

ter-balance for the rod, the wheels will project

penetration, thus shortening the distance that
can be undermined by a rod of given length.
Now, the machine constructed as sef foxth

m my patents hereinbefore referred to is too

~ heavy for practical and convenient use in

60

many mines, and especially in that class of
mines wherein the vein lies at a sharp dip or
inclination. I have therefore found it desir-
able to reduce the weight of the machine con-

siderably; but at the same time it is not de-

sirable to reduce the velocity or weight of the

projectile, and in order to obtain a practical
counter - balance with such reduced weight

835,328

without reducing the weight of the pwJectlle |
or moving the wheel farther forward, and thus

reducing the penetration, I have feranged the
valve- motm and rear parts.in an overhang-

Ing position back of the main cylinder, as

shown. To properly accomplish this, I at-

70

tach -the casing ¢ of the valve-motor to the

rear of the air-chest K by means of bolts ¢?,
S0 that its upper portion projects but slightly
above the chest, and I attach to the upper
side of the slide-valve E an arm, I,

e’, slotted transversely on the under side to

receive the cam I, which is arranged under-

neath it on the ma,in shaft 1’ of the valve-
motor. By this construction the cam and its

shaft are arranged below the level of the top
of the main cylinder and tlhie whole valve-mo-

tor, instead of being arranged on a level with

inder, as in my former patents thereby greatly
redu_cing the - height of  the machine, and

‘adapting it for use in more contracted spaces.

75

to the
| unde1 side of which T attach the pwoted cup

&0

-fthe rest of the maehme and on top of the cyl-

I am aware that in the patents to Harrison, gc¢
hereinbefore referred to, the valve-motor is

arranged in the rear of the main. eylinder;

but it 1s attached directly to the same insach

a manner as to render 1t necessary to discon-
nect. the whole valve-motor in order to have

access to the rear end of the cylinder to in-

spect and renew the cushions therein, where-
as, by an inspection of Figs. 2 and 3 of the
drawings, it will be evident that with my con-

straction the cylinder-head may be readily
removed for that purpose without detaching
any other parts. Moreover, in the Harrison
machine. the valve-motor e*{tends downward
below the lower edge of the main cylinder,

and limits the VeI'tICSLI range of the machine
by striking upon the ground or upon the
platform on which the machine rests, whereas
in the construction set forth the valve-motor
does not extend downward so far, and allows

the machine a much greater vertical range.

The arm E° has a strengthening-rib, E°, on
1ts upper side, which is continued along the
back of the slide-valve, as shown in Fig. 2,
being slotted at ¢* to receive a cross-rod, I,
removably attached to the air-chest, the ob-

jeet being to cause the valve to beraisedalong

with the air-chest and valve-motor when the
two are detached and removed from the main
cylinder for inspection or repairs.

I’ indicates a passage closed by a screw-
plug, ¢, which may be removed in order toin-
spect or lubricate the cams I and cup e’

The compressed air is admitted to the air-
chest I at either side thereof, theair-conduct-
ing pipe or hose being attached to anozzle, J,
through which the air passes into a passage,
J’, communicating with the air chest, as shown
in Fig. 1. In this passage J’, at the rear end

thereot, 18 arranged the valve or cock J? con-
sisting of a hollow cylindrical body fitting the
passage J' and slotted at 4, as shown. in Kig.
| 3. This body has attached to it a suitable
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’handle projecting from the rear vertical face

of the machine, by which the cock J* may be
turned so as to regulate or entirely cut off the
supply of air or steam to the whole machine.
One of these inlets 1s arranged on each side of
the machine, only one of them being in use at
a time, and that one being used which may be
worked with the greatest convenience to the
cperator, according to the position of the ma-
chine and the convenience of the operator.
in the various machines set forth in the pat-
ents hereinbefore specified the air-inlet was on
top of the machine, and materially inereased
the height of the same, whereas by my ar-
rangement the machine,is rendered more com-
pact, and the valves are in easier reach and
more readily controiled. Moreover,theinlet-
tube when arranged on top, as in my former
machine, was liable to be struck and injured

by the platfornmis on which the machinestands

while in operation when moving them forward
from side to side of the machine. This diffi-
culty 18 overcome bythe presentarrangement.
The alr passes from the air-chest I& through a
passage, &, and over the gate K, which is cut
away along a portion of its upper edge adja-
cent to the passage £. DBy this meansthe gate
K is always held down in place by the press-
ure of the air above it. The inlet-port I is
arranged on one side of the gate, and has a
small side passage, [, communicating with the
gate-space, so that when the gate is lowered
by the rotation of the eccentric-piston M, on
which 1t rests, the air will pass through the
1miet-port into the cylinder, and when the gate
rises the supply of air will be cut off.

I’ 1ndicates a balance and hand wheel at-
tached to the shaft 1’ of the engine, by means
of which 1t ean be started when at rest. The
flow of air through thisinlet-port is regulated
by means of a screw stop-valve, I/, working
in a suitably-threaded bushing, /', in the rear
face of the machine and capable of being ad-
vanced more or less across the end of pas-
sage (.

N 1Indicates the exhaust-port, arranged on
the other side of the gate and communicating
with a short passage, n, arranged at one side,
whereby the exhaust air or steam is dis-
charged at a point where 1t will canse no an-
noyance to the operator. 'The exhaust-port 1s
also provided with a screw stop-valve, N,
working through a bushing, 2/, and arranged
and operated in the sanie manner as the valve
I/, By means of these two valves the speed
of the valve-motor and consequently of the
slide-valve and piston can be regulated re-
gardless of the pressure of the air or steam in
the air-chest. The handles of the valves are
both arranged on the rear face of the machine
1n convenent reach of the operator, and where
they will not increase the height of the ma-
chine or be subject to damage. -

The piston M is secured on its shaft by a
suitable key, m, passing through both parts,

!

take up any wear between the piston and cyl-
inder I place in a groove in the same a piece,
M’, of suitable anti-friction material, the said
piece being held against the inner wall of the
cylinder by means of springs /.

In order to render the handles O of the ma-
chine readily adjustable, to accommodate then:

7C

to the position of the machine, and at the same

time to secure them firmly when adjusted, 1
attach to the sidesof the machine socket-pieces
(Y, having each a groove, o, formed by an up-
per projection, o', and a lower one, ¢°. These
projections areof unequal thickness, the lower
one, o', being of substantially the same thick-
ness as the handle, and the upper one, o°, be-
ing of less thickness. .

(O® indicates a clamping piece or strap, se-
cared to the face of the projections by screws
o'’. The handle being inserted 1n the groove
o, the upper screw, ¢, 1s screwed farther in,
forcing thestrap O*againstthe handle to clamp
it in place, the upper projection, o®, being less
in thickness than the handle to permit this.
The handles are thus {firmly held in place when
adjusted, and may be readily c¢hanged as de-
sired. |

There are two socket-pieces shown on each
side of the machine; but more or less than
this number may be employed.

I find in practice that this fastening pos-
sesses many advantages over the hole-and-pin
fastening shown in my Patent No. 252,792,
hereinbefore mentioned, which i1s l1able to be
shaken loose by the jar of the machine when
in operation.

- In Figs. 8, 9, and 10 1s shown my improved
means for securing the pick P to the end of
the piston-rod D. In the ordinary construc-
tion, where the pick 1s attached directly to
the piston-rod, the end of the piston-rod 1s
rapidly shattered and worn by the constant
impact of the blows of the pick, necessitating
the use of a vew piston and rod. To over-
come this objection, I employ a connecting-

piece, P, having sockets p—one at each end—

to rececive the projections p’ on the pick and
piston-rod, the whole being secured together
by keys p»°, as shown, or by other suitable
means. The rear socket p 1s larger than the
(ront one, so asto give the piece P’ as extended
a bearing as possible against the end of the
piston-rod.

By the use of the construction shown and
described, the wear incident to the working
of the machine comes upon the connecting-
piece P, which can be readily renewed at a
shight cost, instead of the piston-rod, which
can only be replaced at a great loss of time
and money. I make no claim, however, to
this particular feature 1n my present applica-
tion, reserving the right to file a separate ap-
plication therefor hereafter.

In machines of this class it is undesirable
and wasteful to cut a channel under the coal
of greater vertical height than 1S necessary to

as shown In Figs. 2 and 3; and in order to | clear the working-tools and have room for the
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coal to fall; and it is therefore desirable to
have the tools constructed in such a manner

- as to require the least*vertical room for them

10

IS

20

25

30

to work in; hence it is not desirable to have
any attachments to the rod requiring much,
1f any, more vertical space than is required
for the rod itself, and at the same time it is
very desirable to have a broad bearing for the
keys that secure the pick to the rod.

I have experienced considerable inconven-
ience and loss by reason of the rapid wear of
the keyways in my former machines, as it is
necessary to have the keys or connecting-pins
of sufficient size to endure the strain brought
upon them in this work, which necessitates a
socket in the end of the rod so large as to take
away a great portion of the same, and leaves
the thickness of the metal around the socket
80 small as to provide only a very thin and
small bearing for the keys.
observed that in the construction shown in the
drawings (see I'ig. 10) the rod and socket are
made much broader horizontally than verti-
cally, being approximately oval or ellipsoidal
in shape, thereby causing a thickening of the
walls of the sockets p at p*,which provides an
elongated keyway, giving a very much larger
and more endurmo* bearmcr for the keys P~
whichareinserted hormontally, so that the ver-
tical height is not increased and waste of coal
18 avoided.

I'rom the above deseription, reference benw

- had to the patents hereinbefore cited, the op-
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eration of my machine wﬂl be readlly under-
stood.

By the arrangement of parts described the
machine is rendered more compact and more
easily handled, the valves are all arranged to-
gether within easy reach and yet out of the

way, and a machine produced which is capa-
ble of being operated to better advantaﬁ'e 1n
many ways.

1t 18 obvious that many mechaniecal chamges
may be made in the construction of ny ma-
chine without departing {from the principles
of my invention; and I therefore do not wish
to be understood as limiting myself to the
precise details of eonsbructwn shown and de-
seribed..

Having thus deseribed my invention, what

I claim as new, and desire to secure by Letters :

Patent, is—

1. In a nining-machine, the combmatlon
with the piston D of the cvlmdel C, haﬂvmg
inlet-ports F, and outlet- pmts (x, consmtmg
of slot ¢ and cylindrical transverse passage

¢, and tubular slotted valve H, eapable of ro- |

Now, it will be

_ purposes specified.

335,328

| tation therein, and having a suitable handle-

lever locking device therefor, substantially as -
and for the purposes spemﬁed 60
2. In a mining-machine, the combination,
with cam I, of slide- Valve E’, having arm 10
extending over said cam and adapted to en-
gage the same, substantlally as and for the

3. In a mining-machine, the combmatlon |
with cam I, of slide-valve E" having arm 105
extending over and engaging with said ecam,
and rib F’, having slot ¢* to receive rod E"'
attached to air-chest E, substantially as and
for the purposes Spemﬁed_

4. In a mining-machine, the combination,
with air-chest B, of air-inlets arranged at each
side thereof below the top and valves con-
trolling said inlets, Substantla]l) as and for the 75
purposes. speclﬁed |

5. In a mining-machine, the combination, -
with air-chest E, of nozzles J and passages J’, /
and tubular slotted valves J*% capable of lota

7o

tion 1n said passages to control the same, sub- 80

stantially as and for the purposes specified.

6. In amining-machine of the character de-
seribed, the main air-inlets, and inlet and ex-
haust ports L and N of the valve-motor hav-
ing their valves arranged at the rear face of 85
the machine below the top thereof, substan-
tially as and for the purposes speclﬁed |

7. In a mining-machine, the combination,
with the handles O,ofjthe socket- pleces O, hav-
ing groovesoand prOJectlonso 0*, one of which
is substantially equal in thickness to the han-
dles and ﬁhe other of less thickness, strap O,
and screws o°, substantially as and for the pur-
poses c;pemﬁed -

8. In a mining- -machine, the combmatlon
with the main cylinder and the air _chest
mounted thereon, of the valve-motor attached
to the rear end of the air-chest and overhang-
ing the rear of the main cylinder clear of the
cylinder-head, to permit access to the same 100
and allow the machine a greater vertical range, |

90

95

substantially as and for the purposes specified..

9. In a mining-maehine, the combination,
with the main ¢y 1mder and 1ts piston and rod,
of the cushions ¢ ¢/, arranged at the ends of 105
the cylinder, the inlet and outlet ports, and a
valve to open and close the same, and a valve
to regulate the escape of air at the rear exhaust-
port, substantially as and for the purposes
Speclﬁed
GEORGE D. WHITCOMB.

Witnesses:
IRVINE MILLER,
W. C. CORLIES.
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