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UNITED STATES:

PATENT OFFICE-'
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" Application filed May 6 189

To all whom it wmay concern: ‘
-Be it known-that I; OSCAR E. ZOHE a cm-

zen of the United: btates residing at ‘Seran-

ton, in the county.of Laekawanna and: State
5 of Pennsylvanla, haveinvented new and use-
ful Improvements in Mining-Machines, of

which the following is a speelﬁeatlon :
This invention: has for its object to. provide
a new and improved mining machine particu-
rc larly designed for coal mines, but useful: for
quarrying, and: for.many other purposes not

' necessary to specifically-mention.

The invention also has for its object to pro-
vide that type of mining machines having
percussive picks or tools with novel means
for entirely relieving the attendant from the

15

- shocks 1nc1dent to the impact of the plck or

tool.

The 1nvent10n also has for its object to pro-
vide a mining machine having a percussive
pick or tool with novel shoek-relievihg mech-
anism which can be utilized for advancing or
feeding .the machine.

The 1nvent10n also has for its object to pro-
vide novel means for cushioning-the pick or
tool carrier and counter-aetmg the shock
shounld the blow fail to be expended wholly or
in part on the coal or rock.

The invention also has for its objects to pl 0-
vide novel means. for reciprocating the pick
or tool carrier-and disconnecting it from the
maindriving devices for itssubsequent stroke
. under the influence of .a spring; and to pro-
vide novel means whereby the attendant can
quickly and conveniently regulate or control
thelength of stroke of the pick or tool carrier,

To accomphsh all-these objects my inven-
tion consists 1u-the features of construction
and the combinationorarrangementof devices
hereinafter described and claimed, reference
. being madeto the dccompa;nymg drawmtrs in

: whlch—
. Figure 1is aside elevation of a mlmngma-
chine embodying my invention. Fig. 21is a
45 plan view of the same. Fig.3 is a rear end
elevation on a.larger scale, portions of the
machine being broken away. Fig.4is a de-
tail transverse sectional view taken on the
line 4—4, Fig.1. Fig.5 is a detail longitudi-
5c nal central sectional view showing the motor
shaft, the sleeve nut, the recovering springs,
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- Fig. 8 is a detail sectional view taken on the-

Sens.l No. 473, 272, (No model )

and a portion of the housmg or. casmg Fig.

5% is a similar view, showing:the pick or. tool

‘carrying shaft,. the fmcblon brake, and the
front portion of the housing or casing. Fig.
‘6 is a detail sectional view taken on the line
6—6, Fig. 1. Fig. 7 is a detail perspective

view of the suppmtmg bearing for the rear
‘portion of the pick. or- tool—carrymw shaft.
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hne 8—8, Fig. 1. -Fig.9isa detail view,show-
ing the front end por’tion of the .sleeve nut
~and omitting-the friction clutch section car-
ried thereby; and Fig. 10 is 4 détail view look-
ing at the rear end of the friction clutch see-
tion carried by the sleeve niit.

In order to enable those skilled in the art
to make and use'my. invention,IL.will nowde- -
scribe the same in detail, referring to the
=dra,w1ngs, wherein— .- -

Thenumeral 1 indicates a eyhnduca,l hous-
ing or casing which.includes all that portion
containing the piek or tool-carrier, and an -
enlarged rear portion containing the actuat-
ing mechanism which is driven by a suitable
motor 2, I prefér to employ an electric mo-
‘tor of suitable construction, but this motor
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“may be of any known type, and therefore 1

do not deem it neeessary to describe or illus-
trate the same in-detail. The housing or
casing is supported by two ground wheels 3
loosexy mounted. on an axle or spindle 4 lo- -
cated preferably at the center of equilibrium
‘of the machineé or arranged so near the same
that the propulsion of the machine involves
no material. effort in order to preserve the
balance.

The motor-shaft 5 is prov1dea with a pin-
ion 6, F'ig. 2, which engages a gear-wheel 7
1101dly secured upon-an actuating-shaft 8
which imparts movement to the tooI or pick-
carrying shaft hereinafter described. = As the
motor-shaft normally rotates in one and the
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same direction, the actuating-shaft 8 will like-

wise be rotated in one direction opposite to
that.of the motor-shaft by which:itis:driven.
The actuating-shaft 8 is supported at or near
its rear end by a single bearing 9;and is pro-
vided in advance thereof with a screw thread
envavmg a nut composed of a sleeve 10 hav-
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.ing a female thread which extends a portion

only of the interior thereof, as shown in Fig.
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5. The sleeve nut is cylindrieal, and-is prae-
tieally divided into two parts, one of which
is provided with the female.thread 12, while
the other is counterbored or enlarged to have
no contact with the threaded portion of the
actuating-shaft 8 with which the sleeve nut
is concentrie. The counterbored portion. of
the sleeve nut lies in front of the female
thread 12, and comprises about one-half the
length of the sleeve-nut more or less, and the
sleeve-nut is arranged within a concentric
cylindrical easing 13, the rear end of which,
or that extremity nearest the motor 2, is
bolted by serews 15, or is otherwise secured
to a split ring 14 adapted to rotate in an an-

-nular groove or channel 14* formed in the

actuating-shaft 8.
The exterior face of the sleeve-nut 10 is

. provided at points diametrically opposite

- 20

each other with longitudinal grooves or key-
ways 16, arranged parallel with the axis of
the sleeve-nut, and extending over that por-
tion of the same in which the female thread

. is formed, and in the grooves or key-ways 16

25

are arranged the keys, splines, or feathers 17

forming parts of the concentric cylindrical

easing-13. '
The inner end of the casing 13 is provided

- with a ring 18 rigidly bolted thereto and to
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the inner end of an outer cylindrical easing
19 by means.of serew bolts 20, whereby the
inner and outer casings 13 and 19 are eom-
pelled to revolve in unison, the rear end of
the outer casing, 19, being supported by, and
adapted to rotate on, a circular bearing 192
formed on the actuating-shaft 8 in juxtapo-
sition to the annular groove or channel 142,
A spiral spring 21 is coiled around the casing

- 19, and a similar spring 22 is coiled around
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thecasing 13. 'The twosprings are connected
at one end to the easings 13 and 19, while the
-other ends of the springs are secured respect-
ively to the circular bearing 19* and a collar
19® on the actuating-shaft.

The end of the sleeve-nut 10 is keyed or
otherwise secured to the female section 24 of

a frietion elutch, the other or male section 25 |
- of which forms part of the pick or tool-carry-

ing shaft 26. The section 24 of the clateh is
provided with a conoidal socket to reeceive
the coenoidal section 25 in such manner that
when the clutch sections are properly engaged
and the sleeve-nut is retracted, as will herein-

. after appear, the pick-and tool-carrying shaft
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26 will also be retracted, or moved toward the
.rear end of the machine, which is the end
upon which the motor 2 is mounted.

The conoidal clutch section 25 is provided
at its base with a rigid collar 48, from which
extends a hub-like enlargement 49 .to fit a
socket 50 at one end of a stationary bearing

- 27, which socket contains a cushion composed,

--as here shown, of a disk or ring 51 of flexible .

,65

or elastic material, for the purpose of cush:

ioning the shock of the blow if the pick fails |

to strike the eoal or rock, as will more fully

- hereinafter appear.

508,856

-The tool-carrying shaft is angular in cross
section and extends through a sleeve 52 adapt-
ed to rotate in the bearing 27, the construe-
tion being such that this sleeveis held against
longitudinal movement while permitting the
tool-carrying shaft to move longitudinally
therein. The bearing 27 is held in a rigid
position within the housing or casing 1 and
this may be accomplished by providing the
latter with an internal projection 53 to which
a laterally flanged portion 54 of the bearing
is secured by set bolts 55. The front end of
the tool-carrying shaft is secured to a bush-
ing 29 by a key 56, or otherwise, which bush-
ing is adapted to turn and move longitudi-
nally to a limited degree in a sleeve 57 which
is held against rotation by keys 58 engaging
key-ways 59, Fig. 8, in the sleeve 57, and se-
cured by secrews 61 to the interior of a sta-
tionary eylinder or casing 28 constituting a
longitandinal extension of the housing or eas-
ing 1. 'Thetool-holding socket 30 is screwed
into the sleeve 57, and between the tool-
socket and the bushing 291is arranged a disk,
ring, or washer 62 which is of brass, or other
material, different from the other parts, as
dissimilar metals give the required results.

The keys 58 engaging the key-ways 59 per-
mit the sleeve 57 to move longitudinally, but
hold it against turning axially. A spiral-
spring 31, coiled upon the tool-carrying shaft
26 is secured at-one end to the sleeve 52, and
at the opposite end bears against the sleeve
57 in such manner that when the tool-carry-
ing shaft is retracted or moved toward the
rear end of the machine, the spring is com-
pressed, and when the tool-carrying shaft is

released, as hereinafter described, the resili-.

ency of the spring throws the tool-carrying
shaft forward and strikes the blow. A fric-
tion-brake 32 encircles a part of the sleeve
52 for the purpose of arresting rotary motion
of the tool-carrying shaft, as will hereinafter
appear. : C
The friction-brake, as here illustrated, is
composed of a strap 32 having its ends at-
tached to a screw-threaded stem 33 projecting
through the housing orcasing 1,and provided
with an adjusting-nut 84 and a lock-nut 35,
whereby the strap can be tightened or loos-
ened, as will be obvious by reference to Fig. 6.
The preferred form of connecting the fe-
male cluteh-section 24 with the sleeve-nut 10
is to provide the extremity of the latter with
a transverse groove 63, Fig. 9, receiving a
projecting part 64, Fig. 10, of the clutch-sec-
tion 24, and secaring the projection 61 by a
pin 65 passed through the end of the.sleeve-
nut, as will be understood by reference to
Fig. 5. . : . »
The interior of the housing or casing 1 is
provided with an adjustable stop-ring or col-
lar 35* having trunnion pins 36 extending
through longitudinal slots 36 in the housing
or casing and connected with the arms or
members of a yoke 37 pivotally connected. to

I aslide-bar 38 mounted in a box 39 on the rear
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-pomon of the Tousing or casing.
bar 38 is provided Wlth a pro,]ectmcr arm 40, |
engaging a screw 41 ‘which is Journaled in’
"The:

508,'856

brackets 42 projecting from the box 39.
sereéw 41 is coupled by a universal ‘joint 42°*

Wlth_ an inclined shaft 43 supported by a’
bracket 44, and having a hand-wheel 45, or:

other devwe by whlch it may be rotated for
the purpose of turning the serew 41 and
thereby ‘causing the yoke 37 to adjust the

-ring or collar 85* forward or backward ac-

. eordlng to the direction in which the hand-

20
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*wheel is turned, whereby the length of stroke

of the tool-carrying shaft may be regulated

or controlled, as will hereinafter appear.
The maehme is provided with handles 63

which are usually grasped by the attendant

to handle the machine, and to entirely relieve |
the attendarnt from the shocks incident tothe’

impact of the pick or tool on the coalor rock,

I provide a'shock-relieving- mechamsm thch‘

I will'now éxplain. :
‘As before stated, the" ground wheels 3 are

Iooselv mounted on the axle orspindle4, and
one of the ground wheels is provided Wlth an
attached worm- wheel 47, with: which engages

a worm 46 mounted in ‘a bearing 64 which

“‘constitutesa stationary part- of the main
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frame, or of the housing or casing 1. The

worm 46 is adapted to be rotated- through the

médium of -a hand-wheel 65 for imparting a
“rotating motion to-the worm-wheel 47, and
" thus® feedmv oradvancing the machine.

The
worm-wheel and the worm constitute a shock-
relieving mechanism, in that in their normal

i posmon they rigidly hold the ground-wheel 3

in statlonary posmon and eonsequently when

“'the pércussive -pick or ool strikes its- ‘blow

40
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the shock incident to the impact of the pick
or tool is entirely taken-up by the frame of
the machine, and is not transmitted to the

- attendant, even though the latter is grasping
‘the handles 63. Bythls means, in feeding the
. machine, the attendant does not receive the-

shocks of the blows, whichis a very important
advantageover prior machines of this charac-
ter, in. that with all prior machines having a

- percéussive pick or tool, the attendant is com-

50

pelled to hold on by main force to the machine,
and thereby receives the shocks incident to
the impact of the pick or tool on the coal or

" rock.

60
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1 have only illustrated the shoek relieving
mechanism applied: to one of " the c!fround

‘wheels 3, but obviously the same mechamsm

can’ be apphed to both ground wheels.
In operation the shaft of the electrie or

“other motor revolves the actuating-shaft 8 :

and the clutch sections 24 and 25 be1n0’ en-

gaged, the action of the screw- _threaded ] part -
of the shaft 8 drawsthe sleeve-nut10and the -
,tool-ealrymo shaft rearward; thereby com-.
pressing the spring 31, and the rotation of -
- the'eylindrical casings 13 and 19 being re--

tarded, by the brake 32, the tension of the
sprmgs 21 and 22 is mcreased by the shaft 8

The slide- |

winding them upon thie respective cylmdrlcal
casings. When the end-of : the - rearward

stroke is reached, the collar 48 at the base of

the malé cluich-section 25 strikes the stop col-

lar or ring 35%, and consequently the tool-car- -

rying shaft is dlsengaged from the actiiating
mechanism by the separation of the clutch sec-
tions, whereupon thespring 81 isfree to exert
itspowerand to project the tool-carryingshaft

-26 ‘forward, thereby driving the piek or tool-

against thecoal orrock. Thisactionleavesthe
springs 21 and 22 free to exert their force, so
that they act as recovering springs to restore
the partsto norinal position, which theyac¢om-

plish by rotating the sleeve-nut 10 on the:

threaded part of the actuating-shaft 8, where-

by the female section 24 of thefriction-eluteh -

is driven forward and caused to engage :the
male member:25 which is carried by thetool

-shaft 26, when the parts areready for repeti--
‘tion of the operatiomn.
-and 22 exert their power to:rotate .the eylin-

When the springs 21

der casings 13 and 19, they impart a rotary
motion. to the sleeve nut ‘10, and" conse-
quently ‘when the female: clutch section: 24

_comes into engagement ‘with the maleclateh
section 25, a rota-ry motion:isimparted tothe

latter and to the tool-shaft 26;-which rotary
motion of the tool-shaft is: arrested by.the

friction brake strap 382,-s0:that the force of:

70
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the momerntum of the cluteh is'counteraeted

or'taken up. ‘To facilitate the separation of

the cluteh sections when the back stroke of-
the tool-carrying shaft is arrested by the col-
lar or ring 35%,-1 may: provide two projecting-

points 60 and 60% mourted respectively on
the ends of the screw-threaded part’ of ‘the
shaft 8, and the end of the male section 25 of
the frlctlon clutch. "These devices aredegir-

able when the tool-carrying shaft is WOI‘klng‘

at its full stroke.

It willbe obviousthat the w1nd1n0' up of the-
springs 21 and 22 is dccomplished by retard-
ing the axial rotation of ‘the shaft 26:and:

sleeve-nut 10, through'the medium . of:the
brake 32, which ‘tends to ‘hold the shaft 26

and sleeve-nut 10 against rotation, and con-
sequently the casings 13 and .19, whilé the-

shaft 8 operates on the springs 21:and 22:and
winds them up until: the clutch 24, 25 is dis-
engaged ‘and the brake 32 ceases to-retard
the axial rotation of the sleeve-nut 10. -

In theoperation of the machine,if the pick
or.tool carried by the tool-socket.or holder30
fails to strike the coal, rock, or other object,

{ the-shock ‘is cushloned by the cushion 51.

I00
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When the pick or tool strikes the“coal, rock,

or other object, the blow is in'a'large meas-

_ure cushioned by the disk, ring, or Washer 62.-
"The cushion 51 may be composed of any suit-

able means other than a dl:ak or ring of ﬂex1-
ble or elastic material.
The shock-relieving- mechanlsm maybe

composed of other mechamcal contrivances-

than those deseribed and shown,and; further;

‘the devices for controlling or'regulating the

125

135




4

length of the strokeof the percussive pick or
teol-earrying shaft may be varied without
altering the: spirit of my invention.

Having thus deseribed my invention, what,
I claim is— .

1. The combination of an actuating mech-

- anism having a reciprecating part, & recipro-

IC
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cating tool-carrying shaft,a frictional cluteh.

projeetion rigidly fixed respectively to there-
eiproeating part and the shaft, said conoidal
projeetionadapted to enterand. fit said secket:
forretractingthetool-carryingshaft whensaid
reciproeating part of the actuating mechan-
ism: is retraeted, and means for disengaging
the conoidal projeetion from. the eceoneidal
soeket: when the tool shaft is retracted; sub-
stantially as described..

of an: aetuating mechanism having a reeti-
linearly reeiprecating part provided with a.
frietion elutch seetion, a reeiproeating teol-
shaft having an attached. friction cluteh see-
tion adapted to fit the cluteh: section on said
reciproeating: part, and retracted therehy,
means for disengaging the clufeh: seetionsas:

" the tool-shaft isretraeted, means for project-

30
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ing-the tool-shaft when the. clutch seetions:
aredisengaged, andispring méchanism: for ad-

vaneing-the said reeiprocating partofthaact- |

uating: meechanism when: the eluteh sections;
are. disengaged substantially as. described..

3. The eombination: in a mining magchine,,
of an aetuating mechanism having a recip-
rocating and axially rotating part provided
with a clutch seetiom, a reeiprocating tool-
shaft having an attached - eluteh section
adapted to fit the elutch section on said. re-
ciprocating and axially rotating part and re-
tracted thereby, means for disengaging the

means for projecting the tool-shaft when: the
cluteh sections are disengaged, and spring
mechanism for advancing and axially turning

the said reciprecating and axially rotating

part.of the aetuating mechanism when the
cluteh sections are disengaged substantially
as deseribed.

4. The combination in a mining machine,

engaging the threaded part of said shaft.and
provided with a clutch seetion,. a. reciproeat-
ing tool-shaft having an attached clutch sec-
tion adapted to fit the: eluteh section on: said
sleeve and be retracted thereby, means for
disengaging the cluteh sections as the tool-
shaft is retracted, a spring for projecting the
tool-shaft. when the elutech sections are dis-
engaged, and means for advanecing the sleeve
to re-engage: the clutch: sections.after the tool-
shaft is projected, substantially as deseribed.

5. The combination in & mining machine,
of areciprocating tool-earryingshaft, an actu-

necting thie tool-carrying shaft with the actu-
ating mechanism, means for disengaging the
clutch on the back stroke of the tool-carry-

i
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- ing shaft, a-spring for pro.j,.ecting the tool-car-

rying shaft when the cluteh is disengaged, a
cushion for cushioning the tool-carrying shaft

or in part on the coal or rock, and a. spring
mechanism: for advancing a part of the said

. actirating mechanism tore-engagethecluteh,
' substantially as described.
composed:of a.conoidalsoeket and a. eonoidal |

6. The combination with a reeciproecating

. tool-carrying shaft,and aspring for effeeting
- the working stroke thereof, of a teel-holding
- socket, having, a longitudinally sliding eon-
- neetion: with the tool earrying shaft- so- that

the:socket can yield independentiof said shaft
and & eushion interposed between the tool-

: holding socket and the outerend.of said shaft
. for eushioning the blow of” the toel, substan-
| tially as deseribed.

2.: The combination in a mining maechine, |

%. The eombination of a suitable hdusi:n*g

. or frame, an actuating shaft, a. sleave-nut.en-
. gaging the shaft, a teol-earrier, a. eluteh for

conneeting the sleeve-nut with the toel-car-

. rier, means for disengaging the cluteh at the

. proper:time, and. a. spring for throwing the.
- tool-carrier forward when the cluteh is dis-

. engaged, and meansfor advaneing thesleeve-
. nut. to: eonneet the eluteh after the forward

: stroke of the tool-carrier swhstantially as de-

. seribed. ‘

8. The combination with: a.tool-carrier, actu-
; ating ‘meehapism: therefor, a. frietion elutch

| eomposed. of  two: frietion cluteh sectionsear-

- ried respectively by the tool-carrier and the

- aetuating: mechanism, a, deviee for arresting

¢ the baek stroke of the: tool-carrier te disen-

¢ gage the: elutch seetions, and: a spring com-

: pressed. by the back stroke.of the tool-earrier

i for imparting the working stroke. to the. lat-

- ter when: the clutch sections are disengaged,

' substantially as. described.

clutch sections as the tool-shaft is; retracted, |

9. The cembination of a, suitable housing

| or frame, an actuating shaft, a sleeve-nut en-
i gaging the shaft, a recovering spring meeh-
' anism actingon the sleeve-nut,atoel-earrier,
: a-cluteh for connecting the sleeve-nut with the -

tool-earrier, means for disengaging the: clutch

- at the proper time, and a spring for throwing
- the tool-carrierforward when the elutch: is dis-
. engaged, substantially as deseribed.

of an aetuating serew-threaded shaft, a sleeve |

70
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10. The eombination of a suitable housing -

. or frame, an actuating shaft having & serew-

threaded portion, a sleeve-nut engaging the

- shaft, two coneentrie easings rigidly connect-
- ed at one end, the inner-one of which is.keyed
. to- the sleeve-nut, recovering springs connect-

ed at one end with the concentrie easings,

- and at the opposite: end with the actuating
| shaft, a tool-carrier, a. elutch for eonneeting
. the sleeve-nut with: the: teol-carrier; means
 for disengaging thecluteh. atthe propertime,
- and a spring for throwing the tool-earrier for-
. ward when the elutch.is disengaged, substan-
: tially as: described. ’

ating mechanism therefor, a cluteh for con- |

11. The combination of anactuating mech-

- anism, a reciprocating and axially rotatable.
. tool earrier; a cluteh for connecting the actu-

ating mechanism with the tool-carrier, and a
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brake acting on the tool-carrier to arrest the
rotary motmn thereof when the cluteh sec-
tions are engaging, substantially as decribed.

-12.. The eombination of an actuating shaft,
a sleeve-nut engaging the shaft, recovering
springs acting upon the sleeve-nut to rotate
the same, a tool-carrying shaft, a-clutch for

_conneetmv the sleeve-nut Wlth the tool-car-

rymor shatt and a brake acting on the tool-
carrying shaft_ to arrest its rot_atu_m when the
cluteh sections are engaging, substantiallyas
deseribed.

13. The combination of . a pelcusswe pick
or tool-carrier having a.cluteh section, an
aetuating sha,ft,ha,vmd a serew-threaded por-
tion, a sleeve engaging the threaded portion

of .the actuating shaft and provided with a
-clutch section, a recovering spring mechan-

ism connected with the sleeve, a device ar-
ranged in the path of the cluteh section on
the pick or tool carrier for separating the
clutch sections on the back stroke of said
carrier, and means for adjusting said device
to vary the stroke of the pick or tool-carrier,
substantially as deseribed.

14. The combination of an actuating mech-

..anism having a reciprocating and axially-ro-

tatable part provided with a clutch section,

a reclplocatmw tool-carrying shaft having an
aftached cluteh section for connecting sald
shaft with the reciprocating and axially-ro-
tatable part of the actuating mechanism, a
device for arresting the back stroke.of the
tool-carrying shaft to dlsenvage the clutch
sections, and a spring : for projecting the tool-
carrying shaft when the clutch sections are
disengaged, substantially as described.

15. The combination with an actua.tmg
mechanism, of a reciprocating and axially-ro-
tating tool-ca,rrymo' shaft, a sleeve rotaticg
with the said shaft and in which the latter
slides longitudinally, a clutch for connectlng
the tool-carrying shaft with the actuating

.mechanism, means for disengaging the cluteh

sections on the back stroke of the tool-carry-
ing shaft, and a brake acting on said sleeve
for alrestmg the rotary mot1on ‘of the tool-
carrying shaft when the clutch sections are
engaging, substantially.as deseribed.

- In testimony whereof ' I have hereunto set
my hand in presence of two subscmbmd wit-

nesses.
: OSCAR.E. Z_OHE.
~ Witnesses: P
CHAS.E. OLVER,
FRANK T. OKELL, .

30

40

45

sy




