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UNITED STATES PATENT OFFICE 
Edward. H. Stein, Columbus, Ohio, assignor to 
The Jeffrey Manufacturing Company, a cor 
poration of Ohio 

Application December 11, 1935, Serial No. 53,951 

19 Claims. (CI. 74-425) 
My invention. relates to an improved mining 

machine, and more particularly to a novel gear 
train, including a worm gear, and driving Worm. . 

An-object of the invention is to provide a gear. 
is train including a worm and worm gear in which 

3provide a novel gear train between a motor and 
a drum, in a mining machine, which gear train 
includes a Worm and worm gear and Some type 
of clutch mechanism, in which means, includ 

15;mounting the worm gear loosely on a driven 
shaft and which provides for ready removal of 

20. 

means are provided to permit ready disengage 
ment of the worm and worm gear. Without mov 
ing the shaft on which either is mounted. 
A more specific object. of the invention is to 

ing, a tapered roller bearing, is provided for 

the worm gear without disturbing the worm or 
the driven shaft. 
Other objects of the invention will appear here 

inafter, the novel features and combinations be 
ing Set forth in the appended claims. 

In the accompanying dra Wings, 
Fig. 1 represents a plan view of the mining 

machine embodying my improvement; 
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Fig. 2 is an elevational view of the mining mar 
chine shown in Fig. 1: 

Fig. 3 is an enlarged plan view with certain 
parts removed and others shown in Section of the 
haulage or front end of the machine shown at 
the left-hand end of Fig.1; 

Fig. 4 is a sectional elevational view taken: on 
the line 4-4 of Fig. 1, looking in the direction of 
the arrows; and 

Fig. 5 is a sectional elevational view taken on 
the line 5-5 of Fig. 3, looking in the direction of 
the arrows, with certain parts removed and with 
the Worm gear in position to be readily removed. 
This invention relates to improvements in the 

mining machine disclosed in the application of 
Robert K. Jeffrey and Lewis E. Mitchell, Serial 
No. 716,160 filed March 17, 1934, and in the ap 
plication of Lewis E. Mitchell, Serial No. 716,660, 
filed March 21, 1934. 

Referring particularly to Figs. 1 and 2, it will be 
seen that the supporting frame of the mining 
machine comprises an intermediate motor Sec 
tion ?o, a front feeding and hauling section , 
and a rear cutting section 2. These sections are 
detachably-connected together by means of ma 

50 chinescrews f3, 3, as best seen in Figs. 2 and 3. 
The detailed construction of the mining ma 
chine is disclosed more fully in each of the above 
mentioned applications and reference is made 
thereto for those structural elements not de 

55 scribed in detail in this application and which 

are not particularly concerned with the invention 
here involved. 

It may be stated, however, that the machine 
carries a kerf-cutting mechanism. 4 which is 
attached to a rotatable head 5 carried by the 
rear-cutting section 2...thereof for pivotal move 
ment about a vertical axis. It is thus possible 
to employ the machine to perform either a long 
Wall or a "Shortwall' cutting operation. 
The feeding or hauling section f. is provided 

With a pair of . Winding drums i? 6 and if Which 
are preferably geared together to rotate in re 
verse directions. The winding drum 7 is so 
geared to the Winding . drum 6 that it tends 
to rotate at a slightly higher speed and is em 
ployed in many operations as a safety drum. 
The two drums 6 and T are mounted respec 
tively on vertical shafts -8 and 9 and are adapted 
to be driven by a pair-of large intermeshing gears 
one of which is seen at 20 in Fig. 4. A pair of . 

5. 

10 

15 

20 '.' 
friction clutches are also provided for effecting 
a driving connection between said large gears 
and the respective drums --6. and 7. These 
clutches are Substantially of the same construc 
tion and one of them is seen at 2 in Fig. 4. 

Briefly described, this clutch 2F comprises a 
quill 22 which is keyed to the hub of the gear 
20 to rotate therewith. The quill 22 carries a 

25 

cylindrical drum 23 which in turn carries a plu 
rality of clutch discs 24-adapted to rotate there 
With. The drum. f6 also carries a plurality of 
clutch discs 25 adapted to interweave with the 
clutch discs 24. Appropriate bearing plates 26 
and 27 are carried by the quill 22 and the drum 
f6, respectively, whereby upon movement of the 
tWO bearing plates 26, 27 toward each other, 
the clutch discs 24, 25 will be brought into fric 
tion engagement and transfer rotary movement 
of the quill 22 to the drum 6. - 

It is to be noted that the drum f6 is mounted 
for vertical sliding movement on an appropriate 
journal bearing 28 which surrounds the guill 22, 
and a stationary handwheel 29 is adapted to be 
rotated to lift the drum 6 to effect the afore 
mentioned engagement. An anti-friction bearing 
30 is provided between the handwheel 29 and the 
drum 6 thereby permitting the handwheel to 
remain stationary while the drum rotates, yet be 
ing operative to effect a vertical movement of 
the drum 6 upon vertical movement of the hand 
wheel 29. Vertical movement of the handwheel 
29 is provided by virtue of the threaded engage 
ment between the hub thereof and the threaded 
collar 3 which is keyed to the stationary shaft f8. 

It will be evident that by rotation of the hand 
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' motor Section 0. 

2 
wheel 29, an upward or downward movement of 
the drum is would be effected thereby, to effect 
an engagement or disengagement of the clutch 
and provide an engagement or disengagement 
between the gear 20 and the drum 6. An 
appropriate anti-friction bearing 32 is provided 
to maintain the quill 22 against upWard nove 
ment. 
The drums 6 and 7 are provided with cables 

33 and 34, respectively, adapted to be reeved 
about pulleys is and f' and to extend from 
the mining machine to perform any One of nu 
merous mining operations, examples of which are 
disclosed more in detail in each of the above men 
tioned applications. 
Power is supplied to the drums 6 and 7 from 

the motor carried by the motor Section 0 
through a gear train which will now be de 
scribed in detail and which gear train includes 
the features of novelty comprising my invention. 
As best seen in Figs. 3, 4 and 5, a motor arma 

ture shaft 35 extends rearwardly from the no 
tor section into the feeding or hauling Sec 
tion and is mounted upon an appropriate 
anti-friction bearing 36 as it emerges from Said 

prises the driving shaft for the gear train and 
carries at its free end a worm 37. Said Worm 3 
extends into a totally enclosed housing 38 form 

30 ing a part of the feeding or hauling section , 
which housing is provided with a removable top 

35; 
the spaced anti-friction bearings 42 and 43. 

40 
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39 (see Fig. 4) removably attached thereto by 
screws & O (Fig. 1). Within the housing 38 
there is provided a vertical shaft 4 which is 
mounted in said housing 38 for free rotation by 

Anti-friction bearing 43 is carried in a renoV 
able cup 44 provided with threaded apertures 45 
adapted to facilitate removal thereof, and car 
ried on a plate 46 forming a false botton for 
the housing 38, which plate 46 is provided With a 
bearing ring 47 to support said cup 44. A grease 
seal 48 is also provided adjacent the bottom of 
the cup 44 to prevent a loss of grease from the 
bearing 43. 
The bearing 42 is carried within a Cup 49 rigid 

ly attached to the top 39 of the housing 38. A 
removable cap and grease seal 5 is provided for 
the bearing 42, which cap may be readily re 
moved by the removal of retaining screWS 5. A 
false cover plate 52 may also be provided Over 
the top 39 and there retained by ScreWS 53 (Fig. 
1) to provide a substantially fiush top for the 
housing 38. 
A retaining washer 54 is attached to the upper 

end of the shaft if by a screw 55 to support Said 
shaft 4 through the bearing 42. It will thus be 
seen that the shaft 4 is mounted for free rota 
tion. Within the housing 38. As is best Seen from 
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Figs. 4 and 5 of the drawings, there is mounted 
upon the shaft 4 for free rotation with respect 
thereto, the worm gear 56 having the Standard 
concave face which is adapted to mesh. With the 
Worm 37. In the claims a concave face Worm 
gear includes this standard type as Well as the 
hobbed straight face which has a concave tooth 
root. The internal diameter of the Worm gear 
56 is adapted to receive with a tight fit the outer 
cone 57 of a tapered roller bearing 58, the rollers 
59 of which are adapted to be retained in a cage 
ring 60 which with the inner cone 5 of the 
roller bearing 58 are retained upon the shaft 4 
When the Worm gear 56 is removed. This is 
best illustrated in Fig. 5 of the dra Wings. 

It is to be noted that the roller bearing 58 is 

Said armature shaft 35 COm 

tary movement to the shaft 4f. 

2,124,319 
so positioned with respect to the axis of rotation 
of the Worm 53 that said roller bearing lies in a 
plane passing through Said axis of rotation. 
This arrangement of parts is preferred for it 
provides a uniform transfer of the load from 
the worn 3 to the rollers 59. This positioning 
of the roller bearing also permits the ready re 
moval of the worm gear 56 from the shaft 4 
by permitting a disengagement of the teeth. 
thereof With the teeth of the worn 3 Without re 
quiring a removal of the worm 3 or the shaft 
4f. This capability is of extreme practical in 
portance for in the operation of mining ma 
chines it is often necessary to gain acceSS to the 
lower portion of the housing 38 to remove any 
broken or worn parts or... to renew the WOrn gear 
56. In the absence of some ready means for re 
moving the worm gear 56 without disturbing the 
shaft 4, it is an extremely difficult operation to 
gain access to the lower portion of Said housing 
38 and generally requires the disengagement of 
the two sections 0 and of the machine, each 
of which often weighs near 2,000 pounds, Which 
is an exceedingly difficult operation to perform 
particularly while the mining machine is adja 
cent the Working face in a nine room. 
By employing the tapering characteristic of 

a tapered roller bearing, I am able to employ this 
bearing not only for its usual function of pro 
viding an anti-friction bearing betWeen the WOrm 
gear 56 and the shaft 41, but I also employ it as 
a means to permit the ready disengagement of 
the Worm gear 56 and the Worm 3. The par 
ticular method of this disengagement will be de 
scribed more in detail hereinafter. 

Reverting to a consideration of the elements 
of the gear train, as best seen in FigS. 4 and 5, 
there is provided a cam or eccentric Which is 
rigidly bolted to and above the Worm gear 56 by 
three spaced bolts, one of which is seen at 62 
in Fig. 4. The bolts 62 also engage a ring 63 
which carries the jaws of a jaw clutch. In addi 
tion, the ring 63 is rigidly attached to the Worm 
gear 56 by a plurality of bolts, one of which is 
seen at 63 in Figs. 4 and 5. 
A second anti-friction tapered roller bearing 

64 is provided between the cam 6 and the shaft 
4. A spacer ring 65 is mounted very loosely on 
the shaft 4 and provides proper Spacing meanS 
for the roller bearings 58 and 64. The cam 6 
is also provided with a pair of diametrically dis 
posed threaded holes similar to the threaded 
holes 45 in cup 44 which provide for a ready re 
moval of the cam 6 after the boltS 62 are re 
moved. It will be evident that removal of the 
can S. Will also carry With it the roller bearing 
64 including both the inner and outer races 
thereof. Positioned above the cam 6 and keyed 
rigid to the shaft 4 by key 66 is a ratchet wheel . 
67 which when rotated is adapted to impart ro 

Rotary move 
ment to said shaft 4 is imparted through the 
ratchet wheel 67 when a relatively slow speed for 
the drums f6 and 7 is desired, as for example, 
When performing a kerf-cutting operation. 
A pawl carrier 68 is provided which carries a 

spring pressed pawl 69 (Fig. 3) adapted to co 
operate with the teeth of the ratchet wheel 67. 
A retaining pawl O is provided to prevent reverse 
movement of the ratchet Wheel 6. For Oscillat 
ing the pawl carrier 68 there is provided a lever 
7 pivoted at 72 to a stationary shaft. The lever 
7 carries a roller 2 adapted to roll on the cam 
6 and through said cam 6 to impart oscillatory 
movement to said lever 7? regardless of the di 
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hereto appended, and I therefore wish not to be 
restricted to the precise construction herein dis 
closed. 

Having thus described and shown an embodi 
ment of my invention, what I desire to Secure 
by Letters Patent of the United States is: 

1. In a mining machine, the combination with 
a notor having an ai'nature shaft extending 
therefrom, of feeding mechanism comprising, a. 
worm on said armature shaft, a Worm gear mesh 
ing With said Worim, a Second shaft for Support 
ing said worm gear, a tapered roller bearing 
positioned between said second shaft and said 
Worn gear in a position Where a plane passing 
through the rollers thereof will also pass through 
the axis of rotation of said Worm, and means 
for effecting a driving connection between said 
Worm gear and Said S&COrld Shaft. 

2. In a mining machine, the combination. With 
a motor having an armature shaft extending 
therefrom, of feeding mechanism Comprising, a. 
Worm on said armature shaft, a Worm gear mesh 
ing with said worm, a second shaft for Sup 
porting said worm gear, a tapered roller bearing 

25 positioned between said second shaft and Said 
Worm gear, and means for effecting a driving 
connection between said Worm gear and Said Sec 
ond shaft, said above described elements be 
ing so constructed and arranged as to provide for 

30 the removal of said worm gear while said worm 
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and said shafts remain in place. 
3. In a mining machine, the combination with 

a motor having a drive shaft connected thereto, 
of driving mechanism therefor, comprising a 
Worm on said drive shaft, a worm gear mesh 
ing with said worm, a driven shaft for said Worm 
gear, and means adapted to permit disengage 
ment of said Worm gear and said Worm. While 
both said worm and said driven shaft remain in 
3their normal operating positions, said means 
comprising a tapered bearing positioned between 
said worn gear and Said driven shaft and lying in 
a plane passing through the axis of rotation of 
Said Worm. 

4. In a mining machine, the combination with 
a motor having a drive shaft connected thereto, 
of a gear train therefor, comprising a Worm. On 
said drive shaft, a worm gear meshing with said 
Worm, a driven shaft for said Worm gear, and 
means adapted to permit disengagement of Said 
worm gear and said worm while said worm driv 
ing shaft and driven shaft remain in their 
normal operating positions, Said means con 
prising a tapered roller bearing positioned be 
tween said worm gear and said driven Shaft. 

5. In a gear train, the combination with a 
driving shaft, of a driven shaft, a worm on Said 
driving shaft, a worm gear on said driven shaft, 
and means adapted to permit disengagement of 
said worm and worm gear by removal of Said 
worm gear while said worm driving shaft and 
driven shaft remain in their normal operating 
positions, said means comprising a tapered roll 
er bearing positioned between Said Worm gear 
and said driven shaft and lying in a plane paSS 
ing through the axis of rotation of Said worm. 

6. In a gear train, the combination With a 
driving shaft, of a driven shaft, a Worm. On Said 
driving shaft, a worm gear on Said driven shaft, 
and means adapted to permit disengagement of 
said Worm and Worm gear by removal of Said 
worm gear while both said driving shaft and 
said driven shaft remain in their normal oper 
ating positions, said means comprising a tapered 

2,124,319 
roller bearing positioned between said worm gear 
and Said driven Shaft. 

7. In a gear train, the combination with a 
driving shaft, of a driven shaft, a worm on Said 
driving shaft, a Worm gear on Said driven shaft, 
and means adapted to permit disengagement of 
said worn and worm gear by removal of Said 
WOIn gear while both Said driving shaft and said 
driven shaft remain in their normal operating 
positions, said means comprising a pair of Spaced 
roller bearings for mounting said Worm gear On 
said driven shaft, at least one of which has ta 
pered rollers, and a spacer between said bearings 
easily removable from said driven shaft said 
tapered roller bearing lying in a plane passing 
through the axis of rotation of Said Worm. 

8. In a gear train, the combination. With a 
driving Shaft, of a driven shaft, a Worm. On Said 
driving shaft, a Worm gear on said driven shaft, 
and means adapted to permit disengagement of 

() 

5 

said Worm and worm gear by removal of Said . 
Worm gear While Said Worm driving shaft and 
driven shaft remain in their normal Operating 
positions, said means comprising a pair of spaced 
roller bearings for mounting said Worm gear on 
Said driven shaft, at least one of which has ta 
pered rollers, and a Spacer between said bear 
ings easily removable from said driven shaft. 

9. In a mining machine, the combination 
With a motor, of a driving-shaft driven by Said 
motor, a driven shaft, means for effecting a driv 
ing Connection between said driving shaft and 
Said driven Shaft comprising a Worm on Said 
driving shaft, a Worm gear mounted for free ro 
tation on said driven shaft, clutch means at 
tached to said Worm gear, a clutch plate carry 

25, 
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ing co-operating means and splined on said driv 
en shaft, means for engaging and disengaging 
Said means to effect a driving connection between 
said worm gear and said driven shaft, and means 
adapted to permit disengagement of said Worm 
and Worm gear by removal of said worm gear, 
While Said WOrm driving Shaft and driven shaft 
remain in their normal operating positions, said 
means Comprising a tapered roller bearing posi 
tioned betWeen said Worm gear and said driven 
shaft, and lying in a plane passing through the 
axis of rotation of Said Worm. 

10. In a mining machine, the combination with 
a motor, of a driving shaft driven by said motor, 
a driven shaft, means for effecting a driving 
connection between said driving shaft and said 
driven shaft comprising a worm on said driving 
shaft, a Worm gear mounted for free rotation on 
said driven shaft, clutch means attached to said 
Worm gear, a clutch plate carrying co-operating 
means and splined on Said driven shaft, means. 
for engaging and disengaging said means to effect 
a driving connection between said worm gear and 
said driven shaft, and means adapted to permit 
disengagement of said worm and worm gear by 
removal of said Worm gear, while both said Worm 
and said driven shaft remain in their normal 
operating positions, said means comprising a 
tapered bearing positioned between said worm 
gear and said driven shaft. 

11. In a mining machine, the combination With 
a motor, of a driving shaft driven by said motor, 
a driven shaft, means for effecting a driving con 
nection between said driving shaft and said driven 
shaft comprising a Worm on said driving shaft, 
a Worm gear mounted for free rotation on said 

40 
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driven shaft, clutch means attached to said Worm 
gear, a clutch plate carrying co-operating means 
and Splined on said driven shaft, means for en 
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2,124,319 
gaging and disengaging said means to effect a 
driving connection between said worm gear and 
said driven shaft, and means adapted to permit 
disengagement of said worm and worm gear by 
removal of said Worm gear, while said worm 
driving shaft and driven shaft remain in their 
normal operating positions. 

12. In a gear train, the combination with a 
driving shaft, of a driven shaft, a worm on said 
driving shaft, a Worm gear on said driven shaft, 
and means comprising a tapered bearing posi 
tioned between said driven shaft and Said Worm 
gear and constructed and arranged to permit 
movement of Said Worm gear laterally of said 
worm, thereby to provide for removal of said 
Worm gear while both said Worm and said driven 
shaft remain in their normal operating positions. 

13. In a gear train, the combination with a 
driving shaft, of a driven shaft, a worm on said 
driving shaft, a Worm gear on said driven shaft, 
and means comprising an antifriction bearing 
positioned between said driven shaft and said 
Worm, gear and constructed and arranged to 
provide for removal of said worm gear while 
both said Worm and Said driven shaft remain in 
their normal operating positions. 

14. In a gear train, the combination with a 
Worm, of a Worm gear in mesh therewith, Sup 
porting means for said Worm gear, a tapered 
roller bearing mounted on said Supporting means, 
means supporting said Worm for rotation, and 
means, including Said tapered roller bearing, con 
Structed and arranged to provide for the removal 
of said Worm gear while said Worm and Said worm 
gear supporting means remain in their normal 
Operating positions. 

15. In a gear train, the combination with a 
rigid Worm, of a rigid gear having a continuous 
rim carrying concave teeth meshing with said 
Worm, Supporting means for said worm gear, a 
tapered roller bearing mounted on said support 
ing means, means Supporting Said Worm for ro 
tation, and means including said tapered roller 
bearing, constructed and arranged to provide for 
the removal of Said Worm gear While said Worm 
and said Worm gear Supporting means remain 
in their normal Operating positions, 

5 
16. In a mining machine, the combination. With 

a motor, of a drive shaft driven thereby, feed 
ing mechanism including a gear train connected 
to said drive shaft, comprising a rigid Worm. On 
said drive shaft having teeth thereon, a rigid 
concave gear having a continuous rim and having 
teeth meshing with said worm teeth, a driven 
shaft connected to Said Worm gear, and mech 
anism constructed and arranged to permit dis 
engagement of Said Worm gear and said Worm 
while both said worm and said driven shaft re 
main in their normal operating positions. 

17. In a gear train, the combination with a 
driving shaft, of a driven shaft, a rigid worm on 
said driving shaft having teeth thereon, a rigid 
concave Worm gear on said driven shaft having 
a continuous rim and having teeth meshing with 
Said Worm teeth, and mechanism constructed and 
arranged to permit disengagement of said Worm 
and Worn gear by removal of said Worm gear 
while both said worm and said driven shaft re 
main in their normal operating positions. 

18. In a gear train, the combination with a 
driving shaft, of a driven shaft, a rigid worm on 
Said driving shaft having teeth, a rigid worn 
gear On Said driven shaft having a continuous rim 
and having teeth meshing with said worm teeth, 
and means constructed and arranged to permit 
movement of said worm gear laterally of said 
worm thereby to provide for removal of said Worm 
gear While both said Worm and said driven shaft 
remain in their normal operating positions. 

19. In a gear train, the combination with a 
rigid Worm having teeth, of a rigid concave Worm 
gear having a continuous rim and having teeth 
meshing with said worm teeth, means for mount 
ing said Worm and worm gear for rotation with 
the teeth thereof in mesh, and mechanism having 
a tapered surface constructed and arranged to 
provide for lateral movement of said worm gear 
to disengage it from said worm while said worm 
and Said mounting means remain in their normal 
Operating positions. 

EDWARD H. STEIN. 
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