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UNITED STATES PATENT of FICE 
2,357,724 

MINING IMACH INE 

John S. Beltz, Columbus, Ohio, assignor to The Jeffrey Manufacturing Company, a corpora 
tion of Ohio 

Application February 27, 1941, serial No. 380,812 
21 Claims. (C. 262-28) 

This invention relates to a mining machine and 
particularly to a mining machine which is mount 
ed upon crawlers or self-laying tracks. , 
An object of the invention is to provide an 

improved mining machine which is mounted 
upon power driven traction means Such as Crawl 
ers, self-laying tracks, or individual wheels with 
solid or pneumatic tires, and to provide improved 
drive means for said traction means. 
Another object of the invention is to provide 

a machine of the above general type in which in 
proved driving and controlling means is provided 
for the traction means which is preferably of 
the crawler type. 
A further object of the invention is to provide 

a mining machirie with improved drive gearing 
interconnecting a driving motor and the traction 
leaS. - 

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 drawings, 
Fig. 1 is a perspective view of the mining ma 

chine incorporating the features of my inven 
...tion; 

Fig. 2 is a plan view of the apparatus carried 
by the rear platform of the mining machine, 
with the cover plate removed; 

Fig. 3 is a sectional elevational view taken. On 
the line 3-3 of Fig. 2 looking in the direction 
of the arrows; 

Fig. 4 is a sectional elevational view taken on 

5 
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adapted to be detachably connected to the frame 
supporting the crawler driving mechanism shown 
in F?g. 7. 

It may be stated at the outset that the inven 
tion herein disclosed relates particularly to im 
provements in the mining machine which is fully 
disclosed in the application of Robert K. Jeffrey 
et al., Serial No. 206,448, for a Mining machine, 
filed May 6, 1938, now Patent No. 2,263,779, 
dated November 25, 1941, to which reference is 
made for a more detailed disclosure of certain 
features of the machine, which are not described 
in full detail herein. It is to be understood that 
unless the contrary fact is indicated, the machine 
herein disclosed will follow the construction of 
the machine in the above-mentioned application. 

It should also be noted that the main distinc 
tion between the mining machine disclosed in 
the above identified application and the mining 
machine herein disclosed resides in the use in 
the latter of power driven traction means at Op 

... posite sides of the machine that can be individ 
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the line 4-4 of Fig. 2 looking in the direction 
of the arrows; 

Fig. 5 is a sectional elevational view taken on 
the line 5-5 of Fig. 3 looking in the direction 
of the arrows; 

Fig. 6 is a plan view of the main frame of a 
mining machine showing the turntable pedestal 
in section and with a portion broken away to 
show one of the crawlers; 

Fig. 7 is a sectional plan view showing that 
portion of the crawler drive gearing which is 
carried at the rear end of the main frame as 
shown in Fig. 6 of the drawings; 

Fig. 8 is a sectional view taken on the line 8-8 
of Fig. 7 looking in the direction of the arrows; 

Fig. 9 is a sectional view taken on the line 
9-9 of Fig. 7 looking in the direction of the 
arrows; V 

Fig. 10 is a piping diagram of that portion of 
the hydraulic system which is pertinent to the 
particular elements of improvement comprising 
my invention; and 
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ually controlled instead of power driven flanged 
wheels which can travel Only on a mine track 
as shown in said above-identified application. In 
other words the mining machine herein disclosed 
contemplates individually Operated and Controlled 
traction means such as Crawlers, self-laying 
tracks or ground engaging wheels, at opposite 
sides of the machine, to enable the latter to be 
very efficiently maneuvered in small or limited 
spaces in mines without the use of mine tracks 
comprising spaced rails. In some of its broader 
aspects the invention relates to a traction ma 
chine broadly, of which the mining machine 
disclosed is the preferred embodiment. 

Referring particularly to Fig. 1 of the draw 
ings, it will be seen that the mining machine of 
my invention comprises a main frame 20 to which 
is rigidly attached a rearwardly extending plat 
form 2 which is disclosed in more detail in Fig. 
2 of the drawings and upon which is supported 
a large number of mechanisms as hereinafter 
described more completely. Mounted directly 
upon the main frame 20 for turning movement 
about an upright axis, is a turntable 22 upon 
which is mounted a supplementary frame 23 
which is pivotally attached at its rear end to the 
rear portion of the turntable 22 for pivotal move 
ment about a substantially horizontal axis as 
provided by a pair of journal bearings, one of 
which is seen at 24. Swinging movement of the 
Supplementary frame 23 about said horizontal 
axis is provided by a pair of spaced hydraulic 

Fig. 11 is a plan view of a dual drive unit 55 motors or jacks, one of which is seen at 25, which 
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are interconnected between the supplementary 
frame 23 and the turntable 22, one on each side 
thereof. Adjacent its forward end the supple 
mental frame 23 carries a turnover head mech 
anism 26 which in turn carries an elongated 
cutter bar 27 which carries an endless cutter 
chain 28 provided with cutter bits, which chain 
and cutter, bar co-operate to provide a kerf-cut 
ting mechanism. 4 
Swinging movement of the cutter bar 2 about 

an axis which is at right angles to the plane 
thereof and at its rear end, is provided by a pair 
of hydraulic piston motors or jacks, one of which 
is seen at 29. Swinging movement of the cutter 
bar 27 in a plane perpendicular to its own plane, 
is provided by another hydraulic motor or jack 
0. The cutter chain 28 is driven from a motor 

which is housed within and forms part of the 
supplemental frame 2 through appropriate drive 
gearing extending through said supplemental 
frame 23 and the turnover head mechanism 2, 
all as disclosed in full detail in the above-men 
tioned Patent No. 2,263,779. 

O 

s 

The mining machine of my invention is de 
signed to operate in a trackless room or entry, 
though it may operate on stationary rails, these 
capabilities being provided by virtue of the self 
laying tracks or crawlers which I provide. 

Referring particularly to Figs. 1 and 6 of the . 
drawings, it will be seen that the main frame 
of the mining machine comprises a top plate 3 
which has rigidly attached thereto, as by bolts, 
a downwardly extending side plate 2 extending 
along each side thereof, Spaced inwardly of 
each side plate 32 is an auxiliary plate 33 which 
extends downwardly from said plate 3 and is 
rigidly attached thereto. The plates 32 and 33 
co-operate to provide the framework for the 
crawlers or self-laying tracks. The crawler or 
self-laying track mechanism is substantially the 
same on each side of the machine and the main 
frame is substantially duplicated on each side 
so a description of one side will be understood 
as applying to both. Extending between the 
plates 32 and 33 is a plurality of bolts 34 (see 
Fig. 1) which support idlers adapted to support 
the lower run of an endless traction or crawler 
chain 35 which rests on the ground or mine floor 
and supports the mining machine. Two of said 
idlers are seen at 232 in Fig. 7. - 
The chain 35 is formed of a plurality of in 

terconnected links each provided with a pair of 
lateral or edge lugs 38, as clearly illustrated in 
Fig. 6 of the drawings, the inside of each link 
of said chain being hollow to receive a drive 
sprocket as hereinafter described more complete 
ly. Adjacent its forward end the chain 35 passes 
over an adjustable idler and guide pulley 37 which 
is mounted for longitudinal adjustment on the 
main frame by chain tensioning mechanisms 38. 
It may be pointed out that the two guide pulleys. 
37 for the two crawlers are independently mount 
ed and independently adjustable since they are 
mounted on independent stub shafts. This par 
ticular construction not only provides for the in 
dependent tensioning of the crawler chains, but 
also provides a space between the crawlers which 
is very desirable as it permits the location be 
tween said crawlers, of hydraulic motors or jacks 
39 which extend forwardly from a gear 40 formed 
On a pedestal 4 which is rigidly attached to and 
forms part of the turntable 22 the axis of rota 
tion of which is between the axes of rotation of 
sprockets 44 and guide pulleys 37. The motors 

O 

by platform 2 f. 

co-operating with the gear 40 which is operated 
by the piston thereof to swing the turntable 22 
about its upright axis. This particular relation 
of parts makes possible the maintaining of the 
Overall height of the mining machine at a mini 
mun, which is extremely desirable since these 
mining machines frequently have to operate in 
very low vein coal. 
The extending of the hydraulic motors 39 for 

Wardly leaves sufficient space at the rear end of 
the main frame 20 for the drive gearing for the 
traction means including friction clutch means 
and brake means as hereinafter described more 
completely, 

It may be stated that the plates 32 and 33 are 
properly constructed and reinforced adjacent 
their forward ends to provide for the adjustable 
supporting of the guide pulley 37 as above de 
scribed. As clearly shown in Figs. 1 and 7 of the 
drawings, the rear end of the plate 32 is bolted 
to a casting 234 forming an integral part of a 
gear housing 45 attached by bolts to top plate 
3f. Casting 234 is provided with a hub 42 for a 
stationary shaft 43 which supports a drive 
Sprocket 44 for the crawler chain 35, as herein 
after described in more detail. The rear end 
of the auxiliary plate 33 terminates before reach 
ing the shaft 43, to provide space for the gear 
housing 45. A crawler shoe 233 for stripping 
Crawler 35 from sprocket 44 is attached to cast 
ing 234. The opposite end of shaft 43 is sup 
ported in a ring 235 welded to housing 45. 

I shall now describe the complete driving con 
nection between the driving motor and the two 
crawlers or self-laying tracks. Before describing 
this drive connection in detail it may be stated 
that the motor is of the reversible type and there 
is a two-Speed reduction gearing with a clutch 
individual to each crawler and a brake associated 
with each crawler, and the controls are so con 
nected that each crawler may be individually 
driven at two speeds in reverse directions, or the 
two crawlers may be simultaneously driven at the 
same speed in the same direction, this speed be 
ing adjustable by changing the driving gear ra 
tio. 

Referring particularly to Figs. 2, 3 and 4 of 
the drawings, it will be seen that I provide a 
reversible electric motor 46 which is mounted 
upon and carried by platform 2. Extending 
from one side of said motor is the armature shaft 
which carries the drive pinion 47 which contin 
lously meshes with two gears 48 and 49. As 
best seen in Fig. 3 of the drawings, gear 48 is 
formed integral with a shaft 50 mounted in 
Spaced anti-friction bearings and carried in a 
bearing box mounted upon an upright post 5. 
Removably connected to shaft 50 is a shaft of a 
hydraulic pump 52 which provides high pres 
sure hydraulic fluid for the hydraulic system, a 
portion of which is described in detail herein 
after. 
As best seen in Fig. 4 of the drawings, the gear 

49 is keyed to a shaft 53 supported at one end 
in an anti-friction bearing 54 in a gear housing 
55 mounted upon an elevated deck 56 carried 

The opposite end of the shaft 
53 is supported as hereinafter described. Also 
keyed to the shaft 53 and positioned adjacent 
the gear 49 is a pinion 57 which continuously 
meshes with and drives a gear 58 keyed to a 
shaft which is journaled in a journal bearing 
formed in an extension 59 of said housing 55. 
The opposite end of said shaft to which gear 

39 are oppositely acting and each carries a rack TS 58 is keyed carries a pinion 60 (see Fig. 2) which 



2,857,724 
meshes with a gear 61 (see Figs. 1 and 4) which 
is keyed to a removable hub 62, which hub is 
journaled at one end by an anti-friction bearing 
63 to the interior of the housing 55. The other 
bearing support for the gearing is in the form 
of an anti-friction bearing seen at 6. 
As clearly seen in Fig. 4 of the drawings, adja 

cent its right hand end, there is a cylindrical 
casting 66 provided with an integral gear for 
a purpose hereinafter set forth. Adjacent their 
right-hand ends, the shaft 53 and the casting 
Shave a roller anti-friction bearing 6 inter 

posed between them, and at this position the ext 
ternal portion of the casting 65 is also supported 
in an anti-friction bearing 68 with respect to the 
housing 65. The left-hand end of the casting 
Bs is mounted upon an appropriate bearing sur 
face on the shaft 53 by anti-friction roller bear 
ing means 69, and a thrust bearing 9 is inter 
posed between the left-hand end of the casting 
is and the hub of integral jaws 7 formed on 
the shaft 53. 

splined on the casting 65 for sliding movement 
along the axis of the shaft 53 is a clutchment 
ber 2 having a plurality of integrally formed 
jaws 73 which are adapted to mesh selectively 
with the aforementioned jaws , or with jaws 
74 formed integral with the aforedescribed hub 
62 or to assume a position between said jaws 
and 74 and out of contact with both. In other 
words, when clutch member T2 is in the position 
illustrated in Fig. 4 of the drawings, there will 
be no driving connection to the crawlers. If it 
is shifted to the right from the neutral position 
illustrated in Fig. 4 so that jaws 7 and 3 be- : 
come engaged, there will be a direct connection 
between the shaft 53 and casting 65, and this 
will effect the high speed or tramming connec 
tion between the driving motor 46 and the crawl 
ers. If the clutch member 72 is shifted to the 
left, as seen in Fig. 4, so that jaws 73 and 4 be 
come engaged, the low speed or sumping speed 

3 
which is associated a chain 93 (see Fig. 2) which 
drives an electric cable reel mechanism 94 having 
electric cable 95 associated therewith, by which 
power is delivered to the mining machine from an 
external source. The sprocket 92 is controllcd by 
a jaw clutch comprising a shiftable clutch mem 
ber 96 having jaws which co-operate with a 
clutch member 97 keyed to the shaft 84. A 

, shipper 98 is provided for said clutch, said shipper 
0 
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driving connection between the motor 46 and 
the crawlers will be effected because of the in 
troduction of the speed reducing gearing includ 
ing gears 57, 58, 60 and 6, as above described, 
in this gear train. . - 
By reference to Fig. 2 of the drawings, it may 

be pointed out that the clutch member 72 is ad 
justable by a shipper 75 in the form of a bell 
crank which is operated by a rod 76 extending 
to a bell crank 7 which in turn is controlled by 
a rod 78 and a crank T9 carried on the end of 
a shaft 80 operable by operating lever 8 adja 
cent the operator's seat 82 at one rear corner of 
the mining machine platform 2. 

Referring now particularly to Figs. 2 and 3 of 
the drawings, it is to be seen that the above-de 
scribed gear 66 which is formed integral with 
the casting 65, continuously meshes with a large 
gear 83, the hub of which is keyed to a shaft 
84 (Fig. 3) journaled in appropriate journal bear 

50 

60 

ings carried by the aforedescribed post 5 and , 
an upright plate 85 rigidly attached to and form 
ing a part of the platform 2 . Keyed to the 
shaft 84 but slidable along the axis thereof, is a 
clutch member 86 having jaws adapted selec 
tively to engage and disengage co-operating jaws 
on the hub of a sprocket 87 which is freely jour 
naled on said shaft 84. Adjustment of the clutch 
member 86 is effected by a pivoted shipper 88 
operated by a rod 89 which extends to an oper 
ating handle 90. 

Loosely journaled on the hub of the gear 83 is 
a hub 9 to which is riveted a sprocket 92 with 

65 

70 

98 being operable by a rod 99 controlled by a 
crank 100 on the end of a shaft of which in 
turn is controlled by hand lever 02 (Fig. 2). 
The gear train interconnecting the electric 

motor 46 and the crawlers, extends from the 
above-described sprocket 87 by way of an endless 
chain O3 (see Fig. 5) to a sprocket 04. Said 
chain O3 has a chain tensioning and guiding 
mechanism 05 associated therewith which in 
cludes a pivoted arm 96 formed by a pair of 
spaced plates which are pivoted to a pin 07 car 
ried between stationary uprights on the platform 
2, and between which spaced plates is journaled 
a pair of guide sprockets 08 and 09 over which 
the chain 03 travels. 
Referring particularly to Figs. 5, 6 and 7 of 

the drawings, it will be seen that the sprocket 
f04 is keyed to a stub shaft ?o to which is also 
keyed a gear , the shaft to being journaled at 
opposite ends in a journal recess in the above 
mentioned gear housing 45 and at the other end 
in a bracket 2 formed integral there with. The 
housing 45 is a two-piece split housing thereby 
providing ready access to the mechanism within 
it, the upper portion of the housing being rigidly 
attached to and in effect forming a part of the 
main frame 20, the attaching bolts between the 
top of said split housing and the top plate 3 
of said main frame 20 being seen at 3 in Fig.6 
of the drawings. 

It may at this time be additionally pointed out 
that the main frame 20 also, includes a number 
of cross-pieces one of which is seen at 4 and 
to which the forward end of the upper portion 
of the gear housing 45 is rigidly attached as by 
bolts (see Fig. 9). Another cross-piece forming 
part of the main frame is seen at 5 to which 
the cylinders of the hydraulic motors 39 are rig 
idly attached. 
The aforedescribed gear continuously 

meshes With and drives a central master gear 
6 which is rigidly attached to a symmetrical 

stub shaft which extends laterally to each 
side of the gear 6 in a similar construction. It 
may be stated that the operating mechanism ex 
tending to each side of the gear 6 is substan 
tially identical but generally reversely connected, 
and so a description of the gear train. to one 
side will apply equally to both sides. It may be 
pointed out, however, that the stub shaft if T 
is mounted at its opposite ends in a pair of anti 
friction bearings f8 which are supported in rings 
or plates 9 seated in sulcated plates or sup 
ports attached to the gear housing 45. 
Co-operating with said shaft f is a friction 

clutch 20 comprising an inner member 2 which 
has a press fit with said shaft 7 and is keyed 
thereto. Mounted upon the member 2 f for free 
axial movement but held against relative rotary 
movement is a plurality of stacked plates 22 
placed between alternate stacked plates 23 which 
are mounted in a cylindrical clutch housing 24 
for free axial movement while being held against 
relative rotary movement by means of co-operat 
ing lugs and recesses in a manner well under 
stood in the clutch art. . . . . 
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The cylindrical housing 24 is closed at one end 

by an end plate 25 which is rigidly attached 
thereto as by welding, and which is mounted 
upon an anti-friction bearing 26 which in turn 
is supported by the shaft it. The other end 
of the cylinder 24 is closed by a cover plate 27 
which is removably bolted to the cylindrical hous 
ing 24 and is supported in an anti-friction bear 
ing 28 which in turn is supported by an integral 
web or plate 29 formed within the housing 45. 
The cover plate f27, as best illustrated in Fig. 8 
of the drawings, is both keyed and welded to a 
hollow pinion shaft 30 having a pinion 3 
formed integral therewith. The pinion 3 
meshes with a gear 32 which is keyed to a 

O 

5 
pinion shaft 33 having an integrally formed pin 
ion 34, which shaft is mounted upon spaced 
anti-friction bearings 35 and 36 supported in 
the housing 45. Pinion 34 meshes with a gear 
37 keyed to the hub 88 of the aforedescribed 

sprocket 44. Said hub 38 is mounted on spaced 
anti-friction bearings 39 carried by the afore 
described shaft 43 and held in spaced relation by 
a collar 40. 
A bronze bushing 4 which seals the interior 

of the hub 138 is preferably interposed between 
the outer bearing 39 and the aforedescribed sta 
tionary hub 42. Bronze bushing 236 is attached 
to hub 38 and bears against ring 235 and shaft 
43. A set screw 42 extends through the station 
ary hub 42 and into an appropriate recess in the 
shaft 43 to prevent its rotation as well as its 
longitudinal movement and to permit its removal 
When said set screw 42 is removed. 

It is of course evident that the sprocket 44 is 
exposed and so packing f43 is interposed between 
the hub 38 and the housing 45 to provide an oil 
tight housing 45 as all the mechanism within 
said housing preferably runs in oil. Similar 
packing is provided at 44 (Fig. 7) adjacent the 
hub of sprocket 04 for a similar purpose. Since 
the bearings 39 would not receive oil from the 
housing 45, a grease conduit 45 is provided in 
the shaft 43 which leads to said bearings thus 
providing for their proper lubrication. 
Attention is now directed particularly to Figs. 

7 and 8 of the drawings and to a hydraulic motor 
or jack which is employed to operate the clutch 
20 to selectively effect a driving or non-driving 
connection between the shaft f f and the 
sprocket 44. The shaft 43 is bored at 46 to pro 
vide a hydraulic conduit leading to a cylinder 47 
formed by an appropriate bore within the sta 
tionary shaft 43. Appropriate flexible hydraulic 
conduits extend to the bored conduit 46 and to 
the hydraulic system hereinafter described more 
completely. 
Within the cylinder 47 is a piston 48 provided 

at its head with a composition non-leaking pack 
ing ring 49 which is removably attached thereto 
as by cap screw 50. The bottom of the piston 
f48 is enlarged to form a cup 5 in which is 
received a thrust bearing 52 which abuts an 
operating piston 53 which extends slidably into 
the hollow pinion shaft 30 and rotates therewith. 
The thrust bearing 52 provides for free rotation. 
between the non-rotary piston 48 and the rotary 
piston 53. 
The piston 53 is provided with an elongated 

slot 54 into which extends a radially extending 
key 55 which, as clearly shown in Fig. 7 of the 
drawings, extends radially beyond the periphery 
of the pinion shaft 30 and is nested in a groove 
formed in the cover plate 27. This key 55 and 
the cover plate 27 of course always rotate to 

SO 
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30 

35 

40 

45 

50 

gether and with the shaft 30, but the key is free 
to move along the axis of the shaft 30 within the 
limits of the slot 54 under the influence of the 
piston, 53. This key 55 is a pusher key which 
bears against a clutch applying disc or plate 58, 
the outer periphery of which is adapted to bear 
against the stacked friction clutch plates 22 and 
23 associated with the clutch members 2 and 
24. 
It is thus evident that when hydraulic fluid is 

applied to the hydraulic motor or jack 48, the 
clutch 20 will be operated, and when hydraulic 
pressure is released from said hydraulic motor 
48, the clutch 20 will be released. As herein 
after described, the two clutches which are asso 
ciated with the opposite traction members are 
individually operable and they may be both ap 
plied at the same time, either in like or unlike 
amounts, or either may be applied independently 
of the other. 

In the interest of simplified construction and 
the resulting economy of space and material, I 
employ the cylindrical housing 24 of the clutch 
20 as a brake-drum for a brake mechanism, 

there being a brake mechanism individual to each 
of the two crawlers or traction members. These 
brake members are of duplicate structure for the 
two duplicate clutches, and attention is now 
directed to Figs, 7 and 9 of the drawings and to 
the structure of these brake mechanisms. Asso 
ciated with the housing or brake-drum 24 is a 
brake-hand 57 provided with appropriate brake 
lining. The free ends of the brake-band 5 are 
provided with operating brackets 58, 59 with 
which co-operate pivoted actuating levers 60 and 
f6 which are pivoted to the bracket formed by a 
pair of spaced plates 62 and 63, which in turn 
are pivoted by a pivot pin f64 to a stationary 
bracket f 65 attached to a bottom plate 66 which 
in turn is attached as by cap screws 67 to the 
bottom of the housing 45 adjacent its forward 
end. The lever 60 is pivotally attached to a 
hydraulic jack cylinder 68 into which extends a 
piston 69 which is pivotally attached to the lever 
f6!. Coil springs fourge the levers 60, 6 to 
non-brake applying position and are connected 
to their pivot pins which connect with the cyl 
inder 68 and piston 69, respectively. A hydraul 
lic conduit Tileads to the interior of the cylinder 
68. It is evident that when hydraulic fluid 

under pressure is supplied by the conduit 7 to 
the cylinder 68, the brake will be applied and 
when said hydraulic fluid is released, the brake 
will be released. 

55 

60 

65 

5 

It is, of course, evident that there is always a 
direct mechanical connection between the clutch 
housing and brake-drum 24 and the associated 
traction mechanism, and thus the brakes are 
always applied directly to the crawlers without 
regard to whether any clutches whatever in the 
gear train are connected or disconnected. 

It is to be noted by reference to Fig. 9 of the 
drawings, that the ends of the levers 60 and 16 
are not physically connected to the brackets f S8 
and 59, though they have a working engagement 
therewith. This working engagement is main 
tained by a bracket 72 which has a guiding aper 
ture therein through which the ends of said levers 
60 and 6 extend. 
It is of course evident that the entire gear train 

from the motor 46 leading up to and including the 
gear 6, is common to both of the crawlers. 
From the gear 6, however, this gear train 
branches and becomes individual to each crawler 
so that there is an individual friction clutch 20 
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and an individual braking mechanism individual 
to each crawler. The two-speed drive as well as 
the reversibility of the crawlers is provided in the 
gear train between the notor 46 and the gear 

6, as is obvious from the above description. It 
is therefore evident that either crawler may be 
individually power-operated while the other is 
idle or has its brake applied, or both crawlers may 
be operated simultaneously in either direction 
and at either of two selected speeds for any speed 
of the motor 46. These speeds are generally des 
ignated as transportation and sumping speeds, 
the former being a relatively high speed, the latter 
a relatively low speed. 
Attention is now directed particularly to Fig. 

10 of the drawings where I have illustrated a por 
tion of the hydraulic System of my invention and 
specifically that portion which is pertinent to the 

O 

5 

apparatus carried directly by the main frame and 
its extended platform 2, Said hydraulic system 
comprises a container f73 for the hydraulic fluid, 
such as oil, from which a feed pipe f4 extends 
to a valve assembly 75 adapted to insure proper 
feeding of hydraulic-fluid to the pump 52 regard 
less of its direction of rotation since this pump 
may be driven in reverse directions by the rever 
sible motor 46. The construction of this valve 
assembly is described in detail in the above 
mentioned application, Serial No. 206,448. 
The output of the pump 52 is delivered by a 

conduit f 76 to a constant flow valve 77, the out 
put of which may be variably adjusted by a handle 
78, and when once adjusted is maintained con 

stant. The hydraulic pressure line extends from 
said valve 77 by way of conduit 79 to a control 
valve 80 which controls the two hydraulic pis 
ton motors 39 to Swing the turntable 22. A high 
pressure conduit 8 also extends from the valve 
80 to the rest of the hydraulic system including 

the hydraulic motors 29 and 30 as described com 
pletely in the above-mentioned application, Serial 
No. 206,448. 
Branching from the conduit 79 is a conduit 

82 leading through a check valve 83 to a hy 
draulic fluid accumulator 84 which insures the 
presence of adequate hydraulic fluid under pres 
sure to operate the brakes of the mining machine, 
for unless a control valve is operated, such as 
valve f86, there is a no-load by-pass provided for 
the pump 52. When any control valve is closed 
accumulator 84 is filled and in practice this has 
been found adequate for all purposes. From the 
accumulator 84 the high pressure conduit 82 
extends to a pair of control valves 85 and 86 
which are connected in parallel with said high 
pressure conduit 82. The valve 85 jointly con 
trols one of the clutch mechanisms 20 and the 
brake actuating mechanism 168, 69, etc., asso 
ciated therewith, thereby insuring that both said 
clutch and brake mechanisms can not be applied 
at the same time. In other words, the brake is 
automatically released when the associated clutch 
2O is applied, and conversely when the clutch 
20 is applied, the associated brake is automati 

cally released. Obviously the clutch and brake 
associated with the same crawler should not be 
simultaneously applied. A similar condition ex 

25 

30 

brake mechanism associated therewith is applied 
and the clutch 20 associated therewith is free 
Since its operating hydraulic motor or jack 48 
is in clutch releasing position. If the handle 285 
of the valve 85 is rotated counterclockwise ap 
proximately 45 degrees, the brake will be main 
tained in braking position since the hydraulic 
fluid will be locked therein, and if said handle is 
further rotated to the dotted line position which 
is approximately 90 degrees removed from the 
full line position, hydraulic fluid will be applied to 
the clutch operating motor, and the brake motor 
will be discharged. A similar description, of 
course, applies for the valve 86. 

In the Operation of the mining machine of my 
invention it may be pointed out that the kerf 
cutting mechanism is operated from a motor on 
the supplementary frame 23, which motor per 
forms no other function. All adjustments of the 
cutter mechanism either by virtue of an adjust 
ment between the cutter bar and the main frame, 
or by virtue of adjustment of the entire machine, 
is effected by power derived from the motor 46 
carried on the platform extension 2 of the main 
frame 20. The traction means which are pref 
erably as illustrated in the form of crawlers, 
though they may be wheels which may or may not 
be provided with rubber tires of the solid or 
pneumatic type, are individually operable as 
individual units, one on each side of the main 
frame. Said traction units may be operated, for 
example, at a high or tramming speed to move 
the mining machine rapidly from one working 
position to another, as for example, from one 
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ists as to valve 86, it being of course understood 
that valve f85 is individual to one Crawler, and 
valve 86 is individual to the other crawler. Said 
control valves have operating handles 285 and 
286 (Fig. 1). 
The construction of the two valves 85 and 

f86 is obvious from mere inspection. For exam 
ple, in the position of valve 85 illustrated, the 

mine room to an adjacent mine room. Likewise, 
the machine may be operated both forwardly and 
reversely to turn the entire mining machine as is 
generally necessary in traveling from one room 
to the other, one traction crawler may be op 
erated from the motor while the other is dis 
engaged and the brake is applied. Likewise, the 
entire machine may be operated at a slow or 
sumping speed either to feed it rectilinearly for 
wardly or rearwardly. It is common practice, for 
example, in cutting a top, bottom or intermediate 
horizontal or inclined kerf, to swing the turn 
table 22 to one side and then to sump the entire 
machine forward while the cutter chain is in 
operation. Thereafter it is common to swing the 
turntable 22 and thus the cutter bar in an arcuate 
peth, after which the kerf is completed by with 
drawing the cutter bar all the while the cutter 
chain is in operation. This is frequently and 
generally done with the main frame 20 substan- . 
tially stationary, but a similar kerf may even be 
cut by effecting the swinging movement or a 
portion thereof by operating one of the crawlers 
on one side of the machine while the other has 
its brake applied; There are some conditions 
encountered which make this type of swinging 
preferred. 

It is obvious that due to the extreme flexibility 
of the machine it may be operated under a wide 
variety of conditions. It is further evident that 
the machine may be operated in a mine or in 
a portion of a nine in which there are no sta 
tionary rails because it lays its own track. On 
the other hand, it is entirely practical to operate 
the machine even on track rails because it is 
possible for the endless crawlers 35 to ride on the 
stationary rails and they are properly gauged 
for this type of operation. This type of opera 
tion will in general, however, be involved more 
in transporting the machine into the mine along 
established rails and in general the machine will 
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be used during a cutting operation in rooms 
which are not provided with stationary track 
rails. 

It will be seen by referring to Fig. that the 
hydraulic plungers 48 each acts axially of the 
friction clutch 20 with which it is associated. 

. These hydraulic plungers are parts of hydraulic 
motors which are very compactly arranged, tak 
ing up no additional space, since they are im 
bedded in the stationary shaft bearings 43. 

It should also be noted that by using hydraulic 
motors for the friction clutches 20 the latter 
may be applied with considerable power thus en 
abling the traction device on One side of the man 
chine to feed the kerf-cutting mechanism on an 
upright axis while the other traction device on 
the other side of the machine is held by its hy 
draulic brake. Under certain circumstances such 
arcuate feeding of the kerf-cutting mechanism 
by swinging the whole machine on an upright 
axis may be desirable. However, in most in 
stances it is preferred to employ the hydraulic 
motors 39 (Fig. 6) to operate the rack gearing 
to rotate the kerf-cutting mechanism by rotat 
ing the turntable 22 relatively to the base frame 
or the Supporting frame 20 having the traction 
devices on opposite sides thereof. During such 
arcuate kerf-cutting operations both brakes may 
be applied to firmly lock the traction devices 
against movements relatively to the base frame 
thereby enabling the lugs 36 on the treads of the 
chain 35 to dig into the mine bottom to hold the 
machine against turning on an upright axis. Ad 
ditionally, roof jacks and wall jacks may be emi 
ployed about the supporting framework of the 
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mining machine to hold the latter stationary 
when the kerf-cutter is fed arcuately on its pivot 
located at the rear end of the cutter bar within 
the Orbit of travel of the chain cutter. 
Under the usual and normal conditions of op 

eration the hydraulic motors 39 (Fig. 6) are used 
to adjust the mining machine relative to the 
crawler tread truck on an upright axis and like 

- Wise the inclination laterally of the cutter bar 
is adjusted and locked in adjusted position. With 
the turntable locked in adjusted position and the 
cutter bar locked in adjusted position, the whole 

- machine is moved forward at its slow speed by 
throwing in the clutch 73,74 (Fig. 4) and by hy 
draulically applying both of the friction clutches 
shown in Fig. 7, and keeping both brakes re 
leased. In this manner a rectilinear sumping 
cut may be made into the face of the mine vein. 
Then the clutches may be released to stop for 
Ward feeding of the kerf-cutter and the brake 
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be released, the friction clutches 20 applied and 
the motor 46 reversed to secure a rectilinear 
withdrawal cut by the kerf-cutter, no roof or wall 
jacks being employed during such withdrawal 
out, 

Since such rectilinear sumping and withdrawal a 
feeding movements are made by moving the 
whole machine forwardly and rearwardly along. 
straight lines the machine at such times may be 
operated while on an ordinary mine track but 
obviously after the end of the track is reached 
the extension of the mine room need not await 
any additional track laying as the machine has 
crawler treads and can therefore lay its own 
track for continued operations beyond the end of 
the mine track. 

Fig. 1 is a plan view of a detachable dual drive 
unit comprising the friction clutches 20, 20, the 
brake mechanism associated therewith, and the 
hydraulic motors 68, 68 for operating the brake 
mechanism, all shown in Fig. 7 operatively con 
nected to the crawler tread driving mechanism. 
It should be noted that Fig. 7 is a sectional plan 
view taken through the centers of the horizontal 
stationary shaft bearings 43, 43, the latter not 
being in section, however. The housing 45 is sec 
tional, the lower section supporting the friction 
clutches, the brakes and the hydraulic motors 
68, 68 as shown in Fig. 11. The lower, section 

of the housing 45 is provided with holes 81, 87 
for receiving bolts 88, 88 (Fig. 7) by means 
of which the sections are secured together with 
liquid tight gaskets intervening. . 

It should be particularly noted that the lower 
housing section shown in Fig.11 is on the under 
side. By Jacking up the front end of the main 
frame 20 (Fig. 1) the bolts 88, 88 may be re 
moved and the drive unit shown in Fig. 11 re 
moved from the bottom of the crawler tread 
chassis. In order to effect such removal, how 
ever, the set screws 42 must first be loosened 
and the shaft bearings 43, 43 moved axially and 
outwardly sufficiently to afford clearances for 
the Operating plunger 53 to extend into the 
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bands 5 both applied to hold the crawler tread . 
truck stationary. Roof and wall jacks may be 
applied to hold the framework of the mining 
machine stationary and the kerf-cutter fed on 
its own pivot located at the rear end of the cut 
ter bar. 
By releasing the roof and wall jacks and op 

erating the hydraulic motors 39 (Fig. 6) the min 
ing machine may be centralized relative to the 
truck frame, re-anchored to the roof and ribs 
of the mine room and the kerf-cutter again fed 
On its rear end pivot. The mining machine may 
then be adjusted to incline laterally toward the 
left as viewed looking toward the working face 
and arcuate feeding operations repeated. Fi 
nally, by locking the turntable relative to the 
truck frame and by locking the cutter bar at an 
adjusted angle inclining laterally toward the 
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left (looking forward) the brake-bands 57 may 7s 

notches 89, one of which is shown in Fig. 8 
which is a sectional elevation taken on the line 
-8 of Fig. 7, looking in the direction of the 
ETTOWS. 
It should also be noted that the rings 235, 235 

are each integral with the top portion of the gear; 
housing 45 and therefore stay in place when the 
bottom section is removed as part of the unit 
shown in Fig. 11. The projecting ends of the 
plungers 53 are moved downwardly along the 
slots 89; these projecting ends of the plungers." 
53 being shown in plan in Fig. 11. It will also 

be seen by reference to Fig. 11 that the removed 
unit includes the rings 9, 9 mounted on the 
ball bearings í 18, 118 (Fig. 7). when the top 
and bottom sections of the housing 45 are bolted 
together the rings 9, 9, are seated in sulcated 
supports rigid with the gear housing 45. 
By means of liquid tight fittings 90,90, pipes 
9, 9 are connected to the flexible hose sec. 

tions 92, 92 which lead to the hydraulic motors 
18, 68 as shown in Fig. 11. For the sake of 
clearness these flexible hose sections are omitted 
from Fig. 7. The operation of the motors 68,68 
can readily be understood by reference to the pipe 
diagram shown in Fig. 10. 
When the unit shown in Fig. 11 is bolted in 

place it occupies the position shown in Fig. 7 
and the upper and lower sections of the housing 
45 afford a complete closure for the Operating 
gearing including some gearing additional to that 



in the unit of Fig. 11. This complete closure 
may be filled with lubricant such as oil. To pre 
vent the escape of the oil, closure plates 93, 93 
are secured to the housing 45 as shown in Fig.11 
and gaskets 43, 44 and 94 are provided where 
relatively rotating parts are located. The jour 
nal bearings 95, 96 are cup-shaped as shown 
in Fig. 7, to co-operate with the gaskets 44, 94 
to prevent escape of the enclosed lubricant. 
When the unit shown in Fig. 11 is removed the 
gear remains in the housing 45 because the 
housing section 2 remains bolted to the upper 
section of the housing 45. When the unit of 
Fig. 11 is assembled as shown in Fig. 7, the shaft 
bearings are held in proper positions by the set 
screws f 42, 42. 
Obviously those skilled in the art may make 

various changes in the details and arrangement 
of parts without departing from the spirit and 
scope of the invention as defined by the claims 
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. A machine comprising a main frame, a self 
laying track traction unit at each side of said 
main frame, a common drive motor for said 
traction units, a speed reduction drive gearing 
interconnecting said drive motor and each trac 
tion unit including a friction clutch and a brake 
individual to each said traction unit, and means 
comprising a hydraulic system including separate 
hydraulic motors and a single control lever oper 
able to different positions for alternately energiz 
ing said motors thereby alternately applying the 
brake and clutch associated with each traction 
unit. 

2. In apparatus of the class described, the 
combination with a frame, traction means for 
said frame including a stationary shaft support 
ing a rotary traction member, a motor on said 
frame for driving, said traction means, gearing 
interconnecting Said motor and said traction 
means including a clutch, and hydraulic actu 
ating means for said clutch including a conduit 
formed in and extending through said stationary 
shaft. 

3. In apparatus of the class described, the com 
bination with a frame, traction means for said 
frame including a stationary shaft supporting a 
rotary traction member, a motor on said frame 
for driving Said traction means, gearing inter 
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55 connecting said motor and said traction means 
including a clutch, and hydraulic actuating 
means for said clutch including a hydraulic cyl 
inder formed in said shaft and a clutch operating 
piston therein. 

4. In apparatus of the class described, the com 
bination with a frame, traction means for said 
frame including a stationary shaft supporting a 
rotary traction member, a motor on said frame 
for driving said traction means, gearing inter 
connecting said motor and said traction means 
including a cutch, and hydraulic actuating 
means for said clutch including a hydraulic cyl 
inder formed in Said shaft. 

5. In a machine, the combination with a 
frame, of traction means for said frame includ 
ing a drive sprocket, a stationary shaft mounted 
on said frame and supporting said sprocket, drive 
gearing connected to the hub of said sprocket in 
cluding a friction clutch, and means extending 

into said stationary shaft for actuating said 
clutch. 

6. In a machine, the combination with a frame, 
of traction means for said frame including a 
drive sprocket, a stationary shaft mounted on 
said main frame and Supporting said sprocket, 
drive gearing connected to the hub of said sprock 
et including a friction clutch, and means com 
prising a hydraulic motor formed in said sta 
tionary shaft for actuating said clutch, 

7. A mining machine comprising a supporting 
frame, propelling mechanism therefor, power 
transmission means between said motor and said 
propelling mechanism, said power transmission 
means including hydraulically actuated control 
ling mechanism, a sectional housing for enclos 
ing said power transmission means to run in oil, 
and means for securing the Sections of the hous 
ing together, part of the power transmission 
mechanism being connected to One of the hous 
ing sections and removable therewith as a unit 
from the other section. 

8. In apparatus of the class described, the com 
bination with a frame, traction means for said frame including a stationary shaft supporting a 
rotary traction member, a motor on said frame 
for driving said traction means, gearing inter 
connecting said motor and said traction means 
including a friction clutch, means mounting said 
clutch and stationary shaft whereby their axes 
are in substantial alignment, reduction gearing 
between said clutch and said rotary traction 
member, and means comprising a hydraulic pis 
ton motor within said stationary shaft operable 
to control said clutch. 

9. In apparatus of the class described, the com 
bination with a frame, traction means for said 
frame including a stationary shaft supporting a 
rotary traction member, a motor on said frame. 
for driving said traction means, gearing inter 
Connecting said motor and said traction means 
including a friction clutch, means mounting said 
clutch and stationary shaft whereby their axes 
are in substantial alignment, reduction gearing 
between said clutch and said rotary traction 
member, and means within said stationary shaft 
Operable to control said clutch. 

10. In a machine, the combination with a 
frame, of endless crawler traction means for said 
frame, a drive sprocket for said crawler traction 
means, a stationary shaft mounted on said frame 
and supporting said drive sprocket, drive gear 
ing connected to drive said sprocket including a 
clutch having its axis of rotation in substantial 
alignment with the axis of said stationary shaft, 
and means including a hydraulic piston motor 
mounted in Said stationary shaft for operating 
said clutch. 
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ii. In a machine, the combination with a 
frame, of endless crawler traction means for said 
frame, a drive sprocket for said crawler traction 
means, a stationary shaft mounted on said frame 
and supporting said drive sprocket, drive gearing 
connected to drive said sprocket including a 
clutch, and means including a hydraulic piston 
motor mounted in said stationary shaft for op 
erating said clutch. 

12. In a machine, the combination with a 
frame, of endless crawler traction means for said 
frame, a drive Sprocket for said crawler traction 
means, a stationary shaft mounted on said frame 
and Supporting said drive sprocket, drive gearing 
connected to drive said sprocket including a 
clutch having its axis of rotation in Substantial 
alignment with the axis of said stationary shaft, 
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and means mounted in said stationary shaft for 
Operating said clutch. 

13. In a machine, the combination with a 
frame, of endless crawler traction means for said 
frame, a drive sprocket for said crawler traction 
means, a Stationary shaft mounted on Said frame 
and Supporting said drive Sprocket, drive gear 
ing connected to drive said Sprocket including a 
clutch, and means mounted in said stationary 
shaft for operating said clutch. 

14. In a mining machine, the combination with 
a main frame, of a turntable, crawler type trac 
tion means adjacent each side of Said main frame 
comprising a pair of laterally spaced forward 
guide pulleys, a pair of sprockets, one at each 
side and at the rear end of said main frame and 
endless crawler chains, one at each side of said 
main frame and extending between a drive 
sprocket and a guide pulley, drive gear means 
for said sprockets including clutches and gears 
having axes substantially aligned with and post 
tioned between Said sprockets, means mounting 
said turntable on said main frame for rotation 
on an upright axis rearwardly of said forward 
guide pulleys and forwardly of said sprockets, 
a pedestal extending downwardly from said turn 
table, hydraulic piston motor means located for 
Wardly of Said pedestal and positioned in a space 
between said forward guide pulleys, and means 
operatively connecting said piston motor means 
to said pedestal whereby operation of said piston 
motor means will rotate said turntable relative 
to said main frame. 

15. In a mining machine, the combination with 
a main frame, of a turntable, crawler type trac 
tion means adjacent each side of said main frame 
comprising a pair of laterally spaced forward 
guide pulleys, a pair of sprockets, one at each 
side and at the rear end of Said main frame and 
endless crawler chains, one at each side of said 
main frame and extending between a drive 
sprocket and a guide pulley, drive gear means 
for said sprockets, means mounting said turnta 
ble on said main frame for rotation on an up 
right axis rearwardly of said forward guide pull 
leys and forwardly of Said sprockets, a pedestal 
extending downwardly from said turntable, hy 
draulic piston motor means located forwardly of 
said pedestal and positioned in a space between 
said forward guide pulleys, and means operative 
ly connecting said piston motor means to said 
pedestal whereby operation of said piston motor 
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means will rotate Said turntable relative to said 
main frame. 

16. In a mining machine, the combination with 
a main frame, of crawler type traction means 
adjacent each side of said main frame comprising 
a pair of laterally spaced forward guide pulleys, 
a pair of sprockets, one at each side and at the 
rear end of said main frame and endless Crawler 
chains, one at each side of said main frame and 
extending between a drive sprocket and a guide 
pulley, means for driving said sprockets, a turns 
table operating pedestal extending on an upright 
axis rearwardly of the axes of rotation of said 
forward guide pulley and forwardly of the axes 
of rotation of said sprockets, hydraulic motor 
means located forwardly of said pedestal and po 
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sitioned in a space between said forward guide 
pulleys, and means operatively connecting said 
hydraulic motor means to said pedestal. 

17. In a mining machine, the combination with 
a main frame, of crawler type traction means ad 
jacent each side of said main frame comprising 
a pair of laterally spaced forward guide pulleys, a 
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pair of sprockets, one at each side and at the 
rear end of said main frame and endless crawler 
chains, One at each side of said main frame and 
extending between a drive sprocket and a guide 
pulley, means for driving said sprockets including 
clutches having axes substantially aligned with 
and positioned between said sprockets, a turn 
table operating pedestal extending on an upright 
axis rearwardly of the axes of rotation of said 
forward guide pulley and forwardly of the axes 
of rotation of said sprockets, hydraulic motor 
means located forwardly of said pedestal and 
positioned in a space between said forward guide 
pulleys, and means operatively connecting said 
hydraulic motor means to said pedestal. 

18. In apparatus of the class described, the 
combination with a main frame, of spaced trac 
tion devices of the endless crawler type adjacent 
each side of said main frame, drive gearing for 
said traction devices, said drive gearing being 
positioned at an end of said main frame and be 
tween said traction devices, and turntable adjust 
ing motor means positioned between said trac 
tion devices and located at the other end of said 
main frame, said motor means being constructed 
as a part of said main frame. 

19. In apparatus of the class described, the 
combination with a main frame, of spaced trac 
tion devices adjacent each side of said main 
frame, drive gearing for said traction devices, 
said drive gearing being positioned at an end of 
Said main frame and between said traction de 
vices, and motor means positioned between said 
traction devices and located at the other end of 
said main frame, said motor means being con 
structed as a part of said main frame. 

20. A mining machine including a main frame, 
traction means adjacent opposite sides of 
said main frame for moving it rectilinearly, a 
turntable mounted above said main frame for 
swinging movement about an upright axis, said 
main frame including longitudinally extending 
side members and transversely extending mem 
bers all rigidly connected together and forming a 
central opening, said turntable having an operat 
ing pedestal extending downwardly into said 
opening, mechanism positioned within said Open 
ing for swinging said pedestal, drive gearing for 
said traction means adjacent the rear of said 
main frame and behind the turntable pedestal, 
and hydraulic piston motor means for operating 
said mechanism including a cylinder rigidly at 
tached to the frame member across the front of 
said main frame, said motor means being posi 
tioned longitudinally between said traction 
means. 

21. A mining machine including a main frame, 
traction means adjacent opposite sides of said 
main frame for moving it rectilinearly, a turn 
table mounted above said main frame for swing 
ing movement about an upright axis, said main 
frame including longitudinally extending side 
members and transversely extending members all 
rigidly connected together and forming a central 
opening, said turntable having an Operating ped 
estal extending downwardly into said opening, 
mechanism positioned within said opening for 
Swinging said pedestal, drive gearing for said 
traction means adjacent the rear of said main 
frame and behind the turntable pedestal, and 
motor means for operating said mechanism in 
cluding a part rigidly attached to the frame 
member across the front of said main frame. 

JOHN S. BELZ, 

  


