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(C., 262—28) 20 Claims. 
This invention relates to a mining machine of 

the universal type and One of the objects of the 
invention is to provide an improved and efficient. 
device of the type capable of cutting kerfs in 
any one of a plurality of intersecting or paral 
lel planes including horizontal planes at any elle 
vation between a relatively high roof and the 
floor of a mine room and also including vertical 
or shearing kerfs in any vertical plane between 
relatively widely spaced apart ribs or side Walls 
of a mine room. 
Another object of the invention is to provide 

a mining machine of the universal type which 
has a wide range of operation and which can be 
operated with safety, a high degree of efficiency 
and economy in mines where the available space 
is relatively small or where the available space 
is relatively large. 
Another object of the invention is to provide 

a mining machine of the universal type which 
can be operated to cut kerfs in any plane be 
tween the extreme limits and which can be 
quickly and easily handled and adjusted with a 
minimum of manual effort. 
Another object of the invention is to provide 

a mining machine in which cutting mechanism 
is adapted to be fed in a vertical plane by means 
of a hydraulic system which includes an equal 
izing relief valve mechanism which compensates 
for the unequal displacement in the hydraulic 
system thereby permitting the cutter bar to float 
while cutting on a curved portion of the track. 
Another object of the invention is to provide 

a mining machine in which the mining mecha 
nism is fed through the material to be mined at 
a predetermined maintained speed by means of 
an hydraulic system which speed can be adjusted 
to any one of a plurality of values. 
Another object of the invention is to provide 

a mining machine in which an adjustable kerf 
cutter support includes a cylindrical bearing 
through which the drive for a kerf cutter ex 
tends in which the cylindrical bearing has 
sleeves which maintain the drive gearing en 
closed irrespective of adjustment of the kerf 
cutter. 

Still another object of the invention is to pro 
vide a mining machine with a hydraulic motor 
in which the flow of hydraulic fluid to the motor 
is relatively free while the flow of hydraulic fluid 
from the motor is restricted. 
'. Another object of the invention is to provide 
an improved construction for conduits leading 
to a pivotally mounted hydraulic piston type no 
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Another object of the invention is to provide 
an improved control mechanism for a hydraulic 
control system of a mining machine. 
Another object of the invention is to provide 

improved means for effecting continuous hy 
draulic connections between relatively movable 
parts of a mining machine. 
Another object of the invention is to provide 

an improved hydraulic control system particu 
larly useful in connection with mining machines. 
Another object of the invention is to provide 

an improved construction for efecting the con 
nection of a plurality of flexible hydraulic con 
duits to a rotating element of a hydraulically 
Controlled mining machine. 
A further object of the invention is to provide 

a hydraulic control system with pressure equal 
izing means whereby the piston of the hydraulic 
piston type motor will not lock. . 
Other objects of the invention will appear 

hereinafter, the novel features and combina 
tions being set forth in the appended claims. 
In the accompanying drawings: 
Fig. 1 is a plan view of the rear end of the 

mining machine comprising our invention; 
Fig. 2 is a continuation of Fig. 1 showing the 

central portion of the mining machine of our in 
vention; 

Fig. 3 is a continuation of Fig.2 showing the 
forward end of the mining machine with the 
kerf cutting mechanism cut short; 

Fig. 4 is a side elevational view of the rear 
portion of our mining machine; 

Fig. 5 is a combined side elevational and sec 
tional view of the central portion of our device; 

Fig. 6 is a longitudinal sectional view of the 
forward portion of our device with the kerf cut 
ting mechanism again shown cut short; 

Fig. 7 is an enlarged sectional detail taken on 
the line - of Fig. 2, looking in the direction 
of the arrows; 

Fig. 8 is a combined side and sectional eleva 
tional view showing the construction of a hy 
draulic piston motor; 

Fig. 9 is a transverse sectional view taken on 
the line 9-9 of Fig. 8; 

Fig. 10 is a transverse sectional and elevational 
view showing a plurality of control valves and 
operating means therefor; 

Fig. 11 is a side view of one of the control de 
vices of Fig. 10; 

Fig. 12 is a side view of another of the contro 
devices of Fig. 10; 

Fig. 13 is an enlarged segmental sectional view 
of the improved piston construction of a hy 



2 
draulic piston motor comprising our invention; 

Fig. 14 is an end elevational view of the struc 
ture illustrated in Fig. 13; 

Fig. 15 is a plan view of the truck of the min 
ing machine of our invention showing portions 
in section; 

Fig. 16 is an enlarged sectional view of an ac 
tuating element of one of the piston motors com 
prising a feature of our invention; 

Fig. 17 is a transverse sectional elevational 
view of an eleyating hydraulic piston motor tak 
en on the line fl-7 of Fig. 2 looking in the 
direction of the arrows; 

Fig. 18 is a combined sectional and plan view 
of a portion of our device; 

Fig. 19 is a transverse sectional view through 
the head of the mining machine of our inven 
tion taken approximately on the line 19-9 of 
Fig. 6, looking in the direction of the arrows; 

Fig. 20 is a transverse sectional view taken on 
the line 20-20 of Fig. 6, looking in the direction 
of the arrows; 

Fig. 21 is a transverse sectional elevational 
view taken on the line 2-2 of Fig. 1 of the 
drawings, looking in the direction of the arrows: 

Fig. 22 is a sectional elevational view taken on 
the line 22-22 of Fig. 1, looking in the direction 
of the arrows; 

Fig. 23 is a sectional elevational view of the 
Volume control of our invention; 

Fig. 24 is a sectional elevational view of a vol 
ume relief pilot valve of our invention; 

Fig. 25 is a transverse sectional elevational 
view taken on the line 25-25 of Fig. 1, looking 
in the direction of the arrows; 

Fig. 26 is a longitudinal sectional elevational 
view showing the drive for the truck and taken 
on line 26-26 of Fig. 25 looking in the direction 
of the arrows; 

Fig. 27 is a transverse sectional view taken 
on the line 27-27 of Fig. 1, looking in the di 
rection of the arrows; 

Fig. 28 is a sectional elevational view taken. On 
the line 28-28 of Fig. 27, looking in the direction 
of the arroWs; 

Figs, 29 and 30 are sectional elevational views 
taken on the lines 29-29 and 30-30, respec 
tively, of Fig. 27, looking in the direction of the 
arroWS; 

Fig. 31 is a transverse sectional elevational 
view taken on the line 3-3 of Fig. 5, looking 
in the direction of the arrows; 

Fig. 32 is a side elevational view of a detail of 
the apparatus shown in Fig. 31; 

Fig. 33 is a sectional view showing in detail 
? rope anchorage and tension means of Fig. 
32; 

Fig. 34 is a longitudinal elevational sectional 
view taken on the line 34-34 of Fig. 31, looking 
in the direction of the arrows; 

Fig. 35 is a transverse sectional view taken on 
the line 35-35 of Fig. 34, looking in the direc 
tion of the arrows; 

Fig. 36 is a sectional view showing the con 
struction of the control valves for the hydraulic 
motors; 

Fig. 36 is a sectional view similar to Fig. 36; 
Fig. 37 is a sectional plan view through the 

electric motor for driving the kerf-cutting mech 
aniSm; 

Fig. 38 is a sectional elevational view of the 
equalizing relief valve comprising a feature of 
Our invention; 

Fig. 39 is a diagrammatic illustration of the 
hydraulic control System; 
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Fig. 40 is a plan view showing diagrammati 

cally our mining machine cutting a horizontal 
kerf; 

Figs. 41 and 42 are side elevational diagram 
matic views showing various positions of adjust 
ment of our mining machine; 

Fig. 43 is a diagrammatic elevational view il 
lustrating our mining machine cutting shearing 
kerfs and performing a strip mining Operation; 

Fig. 44 is a diagrammatic plan view showing 
our mining machine making an angle shear cut 
from a straight track; 

Fig. 4.5 is a diagrammatic plan view showing 
the range of vertical kerfs which may be cut by 
Our mining machine; and 

Fig. 46 is a sectional view taken on the line 
46-46 of Fig. 6, looking in the direction of the 
8OWS 
The mining machine comprising our inven 

tion is mounted upon a truck 45 best seen in 
Figs, 5 and 15 of the drawings comprising a main 
frame formed by spaced apart longitudinally ex 
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tending frame members 46, 46 which are later 
ally spaced apart and between which extend 
transversely extending forward plate 47 and 
transversely extending rearward plate 48 (Fig. 
4) and intermediate transversely extending bol 
ster members 49 and 50 (Fig. 5). All of said 
main frame members 46 to 50, inclusive, are rig 
idly attached together to form a strong main 
frame for the truck 45. Said main frame is Sup 
ported upon a forward axle 5 and a rear axle 
52 which axle 5 is slidably journaled in adjust 
ablé journal boxes 53, 53 which may be longi 
tudinally adjusted by adjusting screws 54, 54 to 
adjust the tension of the driving chain, as here 
inafter described. To assure movement of the 
axle 5 in parallelism the adjusting screws 54, 
54 are connected to rotate together by chain" and 
Sprocket mechanism, 55. 
The journal boxes 53, 53 are held in the main 

frame against longitudinal movement but provide 
for limited vertical movement thereby to permit 
the shaft 5 to move relative to the longitudinal 
axis of the truck 45 to provide a modified three 
point Suspension for said truck 45 so it may 
readily accommodate itself to the unevenness of 
the mine tracks over which the mining machine 
travels. 
The rear end axle 52 is rigidly Journaled to the 

main frame of the truck 45 by appropriate jour 
nal bearings 56, 56 (Fig. 15). The axles 5 and 
52 are provided with appropriate driving and 
Supporting track engaging flanged wheels 57 all 
of which are keyed to the respective axles 5 and 
52 by keys 58. The axles 5 f, 52 are connected 
to rotate in unison by chain and sprocket mech 
anism, 59. It is thus evident that any driving 
force supplied to axle 52, as hereinafter described, 
Will be transmitted to all four of the wheels 57 
thereby insuring a maximum of traction for pro 
pelling the mining machine which is particularly 
desirable during sumping operations. It is, of 
Course, evident that the afore-described adjust 
ing screws 54 (Fig. 5) provide for the tensioning 
of the chain and Sprocket mechanism 59 by the 
forward and rearward adjustment of the axle 5. 

Associated with the rear axle 52 is a brake 
mechanism (Fig. 5) comprising a brake drum 60 
keyed to shaft 52 with which is associated a pair 
of brake shoes 6 pivoted to a casting 62 carried 
by bolster 50, to the rearward free ends of which 
is associated a clamping mechanism 63 operable 
by a brake lever 64 (Fig. 4) pivoted adjacent the 
rear end of the mining machine on pivot 69 and 
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connected to said clamping mechanism 63 
through an operating rod 65 having a tensioning 
spring 66 connected intermediate its ends. 
Brake lever 64 has associated with it a retaining 
pawl and rack 6 and a pawl releasing handle 
68. It is evident that the brake lever 64 may be 
operated to effect braking action on the rear axle 
52 which will be transmitted to all four of the 
wheels 57 by virtue of their previously described 
connection together. 

It is, Of course, evident that the flanged wheels 
57 are adapted to ride upon rails in a mine either 
for transporting the mining machine from one 
place to another or for supporting said mining 
machine while performing a mining operation. 
While we prefer this track mounted type of truck 
said truck may be mounted in any other desired 
manner as upon endless treads to operate in a 
trackless mine room. 
In addition to those elements above described 

the truck 45 also includes a top plate 70 which 
is rigidly attached to the frame members 46, 
47 and 48 (Fig. 15). 
Mounted upon the truck 45 for swinging move 

ment in a horizontal plane or about an upright 
axis is a turntable 7 (see Fig. 5). The turntable 
7 is formed by a top plate 72 provided with an 
inspection opening 73 covered by a plate 4. 
Said top plate 72 has attached at its center a 
casting or pedestal 75 and carries at its periphery 
a large race 76 which cooperates. With a plurality 
of balls 77 and an outside large race T8 carried 
by the top plate 70 of the truck 45 to form an 
anti-friction mounting for said turntable 7 upon 
said truck 45. The outer peripheral edge of the 
top plate 72 is provided with a downwardly ex 
tending flange 99 adapted to protect the bearing 
members and to prevent entrance of dirt to the 
bearing Surfaces. 

It is to be noted that the balls 7 are held in 
shearing relation between the races. T6 and 78 
and thus prevent both upward and downward 
movement of the turntable 7 with respect to the 
truck 45 while providing an anti-friction pivotal 
connection between them for relative movement 
about a vertical or upright axis. The bearing 
area provided by the large number of balls 7 
is sufficient to provide for this particular type of mounting. 
To provide for the Swinging movement of the 

turntable 7 about its upright axis with respect to 
the truck 45, the lower portion of the casting 75 
is provided with a pair of spaced integral gears 
79 (Figs. 5 and 15) with which cooperate a pair 
of racks. 80 and 8 having spaced top and bottom 
teeth. This construction provides for a very 
large amount of bearing area between the gears 
79 and racks 80 and 8 which is particularly use 
ful to transmit turning movement to the turn 
table 7 when the mining machine is making a 
horizontal arcuate cut. 
To apply turning movement to said turntable 

T through the racks 80 and 8 said racks 80 
and 8 are connected to hydraulic piston motors 
82 and 83, respectively, (Fig. 15) the structures of 
which are similar and thus a description of motor 
83 will apply to both. Said motor 83 comprises a 
cylinder 84 formed as an integral part of one of 
the frame members 46 and supplied with a re 
movable cylinder head 85. Within the cylinder 
84 is a piston 86 provided with appropriate piston 
rings and rigidly attached to a piston rod 8 
which extends through the bottom of the cylinder 
84 and is provided with a fluid tight packing 
gland 88 which includes an externally threaded 
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3 
bushing 89. By having both motors 82, 83 on 
the same side of the machine a single casting 
serves a plurality of functions in that such cast 
ing has a frame portion 46 and the cylinders are 
reinforced by being connected together and to the 
frame member 46. 

In order to effect a connection between the 
piston rod 87 and the rack 8 to transmit the 
force of the motor 83 to move said rack 8 and 
yet to prevent the lateral thrusts on the rack 8 
being transmitted to the rod 87, bushing 88, and 
the piston 86 of the motor 83, we provide a 
novel connection illustrated particularly in Figs. 
15 and 16 of the drawings. As here illustrated, 
the rack 8 is provided with a boss 90 which is . 
internally threaded with square threads at 9. 
The free end of the piston rod 87 is provided 
with cooperating square threads 92 which mesh 
with said threads 9. The threads 9 and 92 
insure axial movement of the piston rod 87 and 
boss 90 together without lost motion but a 
restricted amount of lateral movement is per 
mitted between the boss 90 and the piston rod 
87. Therefore, any lateral thrust on the rack 
8 must be taken by a bearing plate 93 (see Fig. 
5), which is carried by the bolster 50. The bol 
ster 49 carries a similar bearing plate 94 for the 
rack 80. 
As clearly illustrated in Fig. 15 of the draw 

ings, a pipe 95 leads to the head end of the piston 
motor 83 and a pipe 96 leads to the piston rod end 
thereof. Similarly associated with the motor 82 
is a pipe 97 leading to the head end and a pipe 98 
leading to the piston rod end. 
As will be hereinafter described in more detail, 

the two hydraulic piston motors 82 and 83 are 
always operated together and in reverse direc 
tions so that a very powerful and equalizing force 
will be transmitted to the turntable 7 to swing it. 
Asbest seen in Figs. 2, 5, 17 and 37 of the draw 

ings, there is mounted upon the turntable if for 
movement about a horizontal axis a supplemen 
tary frame 100 formed by a rigid motor casing 

within which is housed an electric motor for 
driving the kerf cutting mechanism, as herein 
after described in full detail. Adjacent its rear 
bottom portion the motor casing O is provided 
with side journal bearings 02, fo2 which pivot 
ally support said supplementary frame 00 upon 
a pair of horizontally positioned stub shafts 03, 
03. (see Fig. 2), which are rigidly supported upon 

brackets 104, 04 and removably attached there 
to by clamp screws 05, 05; brackets 04, 04 
being formed integral with the top plate 72 (Fig. 
5) of turntable 7. As shown in Fig. 37 the cas 
ing to may be an enclosing field frame of a 
flame proof motor with the journal bearings O2, 
02 at the rear end sides of the motor itself. 
As clearly seen by reference to Figs. 2, 5 and 18 

of the drawings, the Supplementary frame to 
also includes a gear casing 06, the rear end of 
which is bolted to the front end of the motor 
casing 01 by bolts or screws 07. The gear cas 
ing [ 06 is also provided with a removable cover 
plate 08. Said supplementary frame OO fur 
ther includes a downwardly sloping elongated 
neck 09, best seen in Figs. 5 and 6 of the draw 
ings, which is formed integral with the gear 
casing 06. 
To provide for the adjustment of the supple 

mentary frame OO with respect to the turntable 
about the horizontal axis provided by the stub 

shafts 03, 03 there is provided adjacent each 
side thereof an arm i? 0, one end of which is 
journaled to the outer end of the stub shaft 03, 



4. 
as clearly seen in Fig. 2 of the drawings, and is 
pivotally attached to said stub shaft O2 by bolt 
and washer means . The forward end of...each 
arm O is bolted to the gear casing O6 by boltsiº 
or Screws 2. 

Positioned between each of the arms O and 
the motor casing of is a pivotal hydraulic pis 
ton type motor 3. Said motors 3 are sub 
stantially of identical construction and one of 
them is shown in detail in Fig. 17 of the draw 
ings to which attention is now directed. Said 
motor 3 comprises a cylinder 4 provided with 
pivot trunnions 5 and if 6. The trunnion 15 
is journaled in an appropriate journal bearing 
in arm ff0 which journal bearing is provided 
with a grease fitting 7 and trunnion f6 is 
journaled in an appropriate journal bearing car 
ried by stub cylinder 8 formed rigid with a 
vertical side wall of the motor casing 0, best 
Seen in Figs. 17 and 37. 
Within the cylinder 4 is a sleeve 272 which 

is held rigidly in place between end gaskets by 
removable head 273 attached to cylinder f4 by 
screws 274. Within the sleeve 272 is a piston 
275 provided with a piston ring 276 and a felt 
packing gland 277 held in place by a removable 
bronze cap 278 which is attached to the piston 
275 by screws 279. Rigidly attached to the pis 
ton 275 is a piston rod 280 the lower end of 
which is recessed at 28? to receive a pivotally at 
tached bearing knuckle 282 which rides On a 
bearing cup 283. Knuckle 282 and cup 283 have 
contacting spherical bearing surfaces and Said 
knuckle is pivotally attached to the lower recessed 
end of piston rod 280 by transversely extending 
pin 284. The knuckle 282 is permanently at 
tached to the top plate 2 of turntable 7, aS by 
welding, or it may be screw threadedly attached 
thereto. 
To provide for lubrication of the spherical 

bearing surfaces between knuckle 282 and bear 
ing cup 283 said knuckle 282 is provided with a 
bore 285 which communicates with a bore 286 
in top plate 72 with which is associated a grease 
fitting 287. 
The head 273 is provided with a packing gland 

288 which cooperates with the piston rod 280 to 
provide an oil-tight sliding seal. 
The piston motors 3 are of the double acting 

type and thus inlet ports 289 and 290 are provided 
adjacent the piston rod end and the head end, 
respectively, of the cylinder 4 so that the Sup 
plementary frame OO can be moved positively 
about the horizontal pivotal axes provided by 
stub shafts 03 in either direction. 

It is manifest that when hydraulic fluid is 
applied to the piston motors 3 through inlet 
ports 290 said piston motors will be expanded 
to raise the supplementary frame 00 against the 
action of gravity. On the other hand, when fluid 
under pressure is admitted to the port. 289 to 
contract the hydraulic piston motors 3 the 
weight of the Supplementary frame f OC will aid 
the hydraulic fluid and thus there Will be a tend 
ency for the piston motors 3 to contract at a 
relatively rapid rate unless some means is pro 
vided to prevent this. 
In order to prevent an undesirable rapid down 

Ward movement of the supplementary frame 100 
when the piston motors f3 are contracted, we 
provide a valve mechanism, as illustrated in Fig. 
l, in association with the port 290, which valve 
mechanism is adapted to allow a relatively free 
passage of hydraulic fluid to the cylinder 4 
through port 290, but to restrict the passage of 
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2,268,779 
hydraulic fluid through port 290 from cylinder 

4. Said valve mechanism is formed by an up 
right bore 29f the top of which is expanded into 
a chamber 292 in communication with port 290. 
The bore 29 communicates with a bore 293 
which is connected to the source of hydraulic 
fluid, as hereinafter described. 
Within the bore 29 and chamber 292 is a 

piston 294 having an enlarged head 295 and a 
central bore 296 communicating with ports 296 
of restricted size. The piston 294 is free to move 
up and down and thus when fluid is flowing up 
wardly through the bore 29 said piston will be 
lifted so that the head 295 no longer seats on 
the bottom of the chamber 292. The outside 
diameter of the piston 294 is appreciably less 
than the diameter of the bore 29 and thus when 
in its lifted position oil can flow freely past the 
piston 294 into the bore 290 as well as through 
the bore 296 and ports 296'. This provides for 
free passage of the hydraulic fluid or oil to ex 
pand the piston motor f3. During contraction 
of the piston motor f3 the piston 294 will move 
downwardly and seat its head 295 on the bottom 
of chamber 292 and thus all of the oil must pass 
through the restricted ports 296' and bore 296 
which limits the rate of downward movement 
of the supplementary frame 100. This prevents 
the supplementary frame 00 from moving down 
Wardly at too rapid a speed, which might damage 
the mining machine. 

Attention is now directed to Figs. 5, 17 and 37 
and to the structure of the electric motor car 
ried by the Supplementary frame 00 and par 
ticularly to the cooling means for said electric 
motor. Within the motor casing or housing O 
there is provided an armature 2 mounted for 
rotation in Spaced bearings 22 and f23, the 
former of which is carried by the front wall 24 
of said casing 0 í and the latter of which is 
carried by the rear wall 25 thereof. The air 
mature 2 also includes a shaft 26 (see Fig. 5) 
to which is keyed a drive pinion 27. 
Adjacent its rear end the armature shaft 26 

carries a centrifugal fan rotor f28 which rotates 
in an opening 29 in a partition wall 30. The 
opening 29 provides an inlet for the fan rotor 
28 the outlet for which is provided by a pair 

of Spaced ports 3 in the upright side walls of 
the casing Of. The ports f3, lead to cooling 
passageways outside the motor casing 0 pro 
vided by longitudinally extending U-shaped 
plates 32 which provide air cooling passageways 
from the rear end of the motor casing í0 to 
the front end thereof. 
Adjacent the front end of said motor casing 

Of there is provided a plurality of inlet ports 
33 which provide a return path for the cooled 

air from the cooling passageways to the interior 
of the motor casing 0 í. It is thus evident that 
the fan rotor 28 will operate to circulate air over 
two continuous paths, drawing the air from with 
in the motor casing 0 í and circulating it 
through cooling passageways outside said motor 
casing of as provided by the plates 32 and then 
???min? the cooled air to said motor casing 

It is additionally to be noted that the rear wall 25 is provided with a plurality of cooling vanes 
or ribs 33 which aid in dissipating the heat of 
the motor. 

It is also to be noted by particular reference to 
Fig. 17 of the drawings, that the plates 32 per 
form the additional function of acting as brac 
ing Supports for the stub cylinders 8. 
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în addition to those elements previously de 

scribed, it may be mentioned that the electric 
driving motor within the casing Of also includes 
field structure 34, field coils 35 and commu-, 
tator 36 which has associated with it the usual 
brushes, which are not illustrated in the interest 
Of clearness but, which are supported by brush 
supports 37. In this connection it is also to be 
noted that the partition wall 30 not only acts 
to direct the inner air to the fan rotor (28 but 
also acts as a support or base for the brush Sup 
ports 37. 

Attention is now directed particularly to Figs. 
3, 5, 6 and 19 and to the structure of the turn 
over head mechanism, the kerf cutting mecha 
nism, and the operating means therefor which 
are adjustably supported with respect to the sup 
plementary frame . As clearly seen in Figs. 5 
and 6 of the drawings, the previously mentioned 
elongated neck 99 is provided at opposite ends 
with spaced apart ournal bearings 38 and 39 
upon which is journaled a cylinder 40. The 
cylinder 40 is provided at its upper end with an 
integral flange & which is attached to a split 
Worm gear 32 by screws 43 (see Fig. 31) said 
Worm gear ?t2 having a circumferential flange 
84 which interlocks with a flange 85 formed 

integral with the elongated neck 9 thereby to 
lock the cylinder 4 against longitudinal move 
ment with respect to the neck fo9 while permit 
ting free rotary movement between then along 
the longitudinal axis of said neck 9 and cylin 
de 4. It is thus obvious that the cylinder & 
will be mounted upon widely spaced journal bear 
ings for free rotation along its longitudinal axis. 
As clearly illustrated in Figs. 3, 6 and 19 of 

the drawings, the forward and lower end of the 
cylinder 40 is provided with an integral drun 
46 having integral top reinforcing ribs 4 with 

in which drum is rotatably mounted a cylindrical 
shell 8. The shell 38 is provided with a pair 
of end plates 49 and 50 which are rigidly but 
removably attached to said shell 48 as by na 
chine screws i5f. It is thus to be seen that the 
shell 48 provides an enlarged bearing contact 
with the interior of the drun 46 and is mounted 
for rotation with respect to said drum & 6 about 
the longitudinal axis of said shell 48 and drum 

A 6. 
Adjacent their bottons the end plates 49 and 

( 50 are provided with semi-cylindrical flanges 52 
which cooperate with a flanged split ring 53 
rigidly attached to a supporting plate or casting 
54 as by screws 55 (see Fig. 6) which plate 54 

carries a cutter bar 56 with which is associated 
a cutter chain 57 provided with cutter bits 58. 
The cutter bar 56 is removably attached to the 
casting 54 by means including elongated bolt 
56. It is also to be noted that the casting 54 

is provided with a protecting skirt f' which ex 
tends adjacent the front and sides of the turn 
over head mechanism 59. It is thus evident that 
the drum 46, shell f48 and end plates 49 and 
50 form a turnover head mechanism f 59 which 

is pivotally adjustable with respect to the longi 
tudinal axis of the neck. O9, and that the head 
mechanism 59 swingably supports a kerf cut 
ting mechanism 60 comprising the plate 54, 
cutter bar 56, cutter chain f 57 and bits 58, 
which kerf cutting mechanism 60 is pivotally ad 
justable with respect to the head mechanism f$9 
about a generally upright or vertical axis. 

Before describing the mechanism for effecting 
the various adjustments of the head mechanism 
59 and the kerf cutting mechanism i 60, atten 5 

tion is directed to Figs. 5, 6, 18 and 19 of the 
drawings and to the gear train for driving the 
kerf cutting mechanism f 80 from the electric 
motor within the casing O. Said gear train ex 
tends from the pinion 27 which meshes with a 
gear 6 (see Fig. 18) carried upon shaft 62 
mounted in anti-friction bearings f63 carried by 
bracket 64 in gear casing 06, Shaft. 62 has 
formed integral with one end thereof a helical 
pinion gear 65 which meshes with a helical drive 
gear 66 carried on the end of an elongated shaft 
6 which extends through the neck O9 and is 

Supported at opposite ends upon anti-friction 
roller bearings 68 and 69 (Figs, 5 and 8). 
At its lower end the elongated shaft 6 has 

keyed thereto a bevel pinion which meshes 
with bevel gear (see Fig. 19) mounted upon 
yoke 2 by anti-friction bearing means 73. 
Lateral thrust to insure meshing of the bevel 
gears 79 and is taken by anti-friction roller 
bearing 4 which is positioned between gear 7 
and end plate 49. The yoke 2 is provided with 
end trunnions 5 pivotally nounted in bearing 
pockets 6 and 77 in end plates 49 and 56, 
respectively, thereby providing free pivotal move 
ment between the yoke. 2 and the end plates 
49 and 50. 
Supported by anti-friction roller bearing a 78 in 

the yoke. 2 is a normally vertical shaft 9 to 
which is keyed a bevel gear 8 meshing with 
bevel gear . The shaft 9 extends down 
Wardly through a cylindrical opening in the shell 
68 and through an elongated opening 8 (see 
Fig. 6) in the bottom portion of the drum 46, 
and is mounted at its bottom upon an anti-fric 
tion roller bearing 82 carried by a plate or cast 
ing 83 which, as clearly illustrated in Fig. 6 of 
the drawings, is rigidly attached to the bottoms 
of the side plates 49 and 50 (Fig. 19) which 
carry the flanges 52, as by screws 84 (Fig. 6). 
The casting 83 is provided with an integral 

neck or sleeve 85 which extends through the 
elongated opening or slot 8 in the bottom of 
drun. 46 and forms a tight fit With the cylindri 
cal opening in the bottom of shell (48. The shaft 
A 9 carries a pair of piston rings 86 which co 
operate with the interior of the neck or sleeve 
85 to prevent loss of lubricating oil from the in 

terior of the head mechanism. A 59. 
Adjacent its botton, the shaft 9 has keyed 

thereto a drive sprocket 8, which meshes with 
and drives the cutter chain 57 and is removably 
held in place by a threaded cap f 88 locked by a 
screw 89, the head of which extends into a se 
lected one of a plurality of openings 90 in said 
??? 188. ? V- 

It will be evident that the above described gear 
train provides for the driving of the cutter chain 
57 from the driving electric motor while provid 

ing for adjustment of the turnover head mecha 
nism 59 about the longitudinal axis of the neck 
09, the adjutsment of the turnover head mech 

anism 59 and the kerf cutting mechanism f 60 
about the axis of the yoke. T2 and the adjust 
ment of the kerf cutting mechanism 60 about 
the axis of the shaft 79. This, of course, pro 
vides for a very flexible adjustment of the kerf 
cutting mechanism f 60 with respect to the sup 
plementary frame 00. 
To provide for the relative adjustment between 

the shell 48 and the drum 46 while preventing 
a loss of lubricating oil from the gear housing 
provided by the head mechanism 59, a pair of 
sliding cylindrically segemental seal plates 9, 
92 are provided between the shell 48 and drum 
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46 and are arranged so that at all times they 
provide an overlap between the shell 48 and 
drum 46 particularly adjacent the opening 8 
as the kerf cutting mechanism is adjusted by 
swinging it on the axis of the yoke T2. To this 
end the seal plates 9 and 92 (Figs. 6 and 19) 
are provided with elongated grooves 93 with 
which cooperates a stop screw 94 threaded in 
drum 46. The stop screw 94 permits a re 
stricted amount of free movement of the Seal 
plates 9 and 92 but prevents the lower edge 
thereof moving beyond the left hand extremity 
of the opening 8, as viewed in Fig. 6 of the 
drawings. 

It is also, of course, evident that due to the 
fact that there must be relative movement be 
tween the shell 8 and the drum 46, said shell 
48 is provided with an elongated opening 95 
through which the elongated drive shaft 6 and 
the hub of pinion 70 extend. It will be evident 
that the seal plates 9 and 92 permit the open 
ings 18 and 95 in the drum 46 and the shell 
48, respectively, to allow the aforesaid pivotal 
movement between them while preventing any 
loss of lubricating grease from the interior of 
head mechanism 59. It is also evident that the 
piston rings 86 prevent any loss of lubricating 
grease from said compartment through the neck 
or sleeve 85. 

It should be particularly understood that the 
use of two concentric inter-engaging Seal plates 
9t, 92, each having the shape of a segment of 
a cylinder and arranged as shown in Figs. 6 and 
19, provides for the sealing of the lubricant with 
in the drum f46 and shell 48, while a relatively 
wide angle of adjustment of the kerf-cutter 
transversely of the plane thereof is effected by 
operation of the motor 230. As shown in Fig. 6, 
the relation of the parts is such that the kerf 
cutter may be swung downwardly from its posin 
tion in Fig. 6 through an angle of over twenty 
degrees and upwardly from its position in Fig. 6 
through an angle of over sixty degrees, the total 
range of adjustment being through an angle of 
nearly ninety degrees, 
When the shaft 9 is swung clockwise as 

viewed in Fig. 6, the stop screw 94 extending 
into the grooves 93, limits the seal plates in 
their movements in a clockwise direction so as to 
secure the desired overlapping relation at their 
lower left-hand ends in association with the ad 
jacent portion of the drum 46 at the left-hand 
end of the opening 8. 
When the shaft 9 is swung in an anti-clocks 

wise direction, the shell 48 moves with it but 
the seal plates remain stationary until the sleeve 
85 strikes the abutment 92. On the inner sea 

plate 92 whereupon the latter will move with the 
shaft 9 relatively to the outer seal plate 9 
which remains stationary. When the upper end 
of the opening in the plate 9 is reached the 
latter will be moved until the limit of adjustment 
of the kerf-cutter is reached. 

It will thus be seen by referring to Fig. 6 that 
when the kerf-cutter is adjusted transversely of 
its plane in an anti-clockwise direction, the lower 
left-hand end of the inner seal plate 92 will first 
be slid relatively to the outer seal plate 9 in 
an anti-clockwise direction and then both Sea 
plates will be moved as a unit relatively to the 
drun 46 but at the limit of movement of the 
kerf-cutter the lower left-hand end of outer seal 
plate 9 will remain in overlapping and sealing 
relation to the drum 46 at the left-hand end of 
the Opening 8 and the lower left-hand end of 
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the inner seal plate 92 will remain in Overlapping 
and sealing relation with the outer seal plate 9. 
Therefore, notwithstanding the wide angle of ad 
justment of the kerf-cutter transversely of its 
plane, the seal plates 9, 92 act automatically 
to maintain the lubricant confined Within the 
drum 49 and the shell 48, without interfering 
with the power transmission mechanism extend 
ing to the kerf-cutter and without interfering 
with adjustment of the kerf-cutter transversely 
of its plane through an angle of nearly ninety 
degrees. 
To provide for lubrication of the roller bearing 

82 we provide a grease conduit 96 leading to a 
discharge position above said roller bearing 82 
and below the piston rings 86, which grease con 
duit í 96 is provided with a grease fitting 1911, as 
shown in Fig. 19, 
To provide a sealing enclosure for the roller 

bearing 82 the sprocket 8 is provided with a 
removable ring 98 having sliding frictional Con 
tact with a bearing ring 99 carried by the cast 
ing 83 and urged downwardly by Spring means 
200. Lubrication conduits 20 are provided in 
the casting 83 leading to the ring 99 and to a 
journal bearing 202 between the casting 83 and 
the plate or casting 54, the journal bearing 202 
being carried by said casting 53 which swings 
with respect to the casting 83. A pistOn ring 
203 is provided in the casting 83 to bear against 
the journal bearing 22 to prevent loss of grease. 
Also to prevent loss of grease adjacent the ring 
99 we provide packing means 20 carried by the 
casting 83 adjacent said ring 99. 
To provide for the adjustment of the kerf cut 

ter mechanism 66 with respect to the turnover 
head mechanism 59 about the axis of the shaft 
79, we provide a pair of hydraulic piston motors 

25, best seen by reference to Figs. 3, 6, 8, 9 and 
19 of the drawings. The two piston motors 205 
are mounted upon Opposite sides of the turn 
over head mechanism 59 and are carried by 
rearwardly extending arms 206 formed integral 
with the end plates 49 and 50 of the turnover 
head mechanism 59. Extending between the 
two Spaced arms 206 and cooperating therewith 
to Support the piston motors 205 is a bracket 
29 (see Figs. 6 and 9) which is rigidly attached 
thereto as by screws 208. As clearly seen by ref 
erence to FigS. 8 and 9 of the drawings, each of 
the arms 206 cooperates with one end of the 
bracket 2 to provide a pair of spaced journal 
bearings adapted to receive trunnions 209 and 
28 formed integral with a cylindrical casting 
2 of a piston motor 205. It is thus evident 
that each of the piston motors 205 is mounted 
for pivotal movement with respect to the turn 
over head mechanism 59 about a normally up 
right axis. 
Each of the piston motors 205 also includes a 

cylinder 2 f2 rigidly attached to the casting 2 
and a removable piston rod head 23. Within 
the cylinder 2?2 We provide a piston 24 which 
is similar in structure to the piston 234 herein 
after described in full detail. The piston 24 is 
carried on a piston rod 25. The forward ends 
of the piston rods 2 5 of the piston motors 205 
are pivotally attached by pins 26 to bifurcated 
portions 27 of casting, 54 forming a part of 
the kerf cutting mechanism f 60, as previously 
described and as shown in Fig. 6. 

It will be evident that by operating the hy 
draulic piston motors 205 in opposite directions 
the kerf cutting mechanism f 60 may be swung 
about the axis of the shaft 79. 
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Attention is now directed particularly to Figs, 

8 and 9 and to the construction of the hydraulic 
conduits leading to the opposite ends of one of 
the hydraulic piston motors 205. It may be 
mentioned that each of said hydraulic piston 
motors 205 is of the double acting type So that 
hydraulic fluid may be fed under pressure to 
either end thereof. To provide a conduit leading 
to the cylinder 22 which will permit pivotal 
movement thereof about the trunnions 209, 20, 
trunnion 20 is provided with two drilled pas 
sageways 26' and 27, the former of which 
communicates with a pipe 28 leading to a port 
29 in the head end of the cylinder 2 f2. Asso 
ciated with the passageway 26' is a flexible 
rubber hose 220 provided with an appropriate filt 
ing 22. Passageway 27' communicates with 
a longitudinal extending passageway 222 in cast 
ing 2 fl which, in turn, communicates with a 
port 223 providing communication to the piston 
rod end of the cylinder 22. A rubber hose 224 
is provided with a fitting 225 and communicates 
with the passageway 2. 

Also within the casting 2 and communicate, 
ing with the piston rod end of cylinder 22 is a 
passageway 226 leading to an outlet those 22 
provided with an appropriate fitting 228. It is 
to be noted that the fitting 228 is attached to the 
casting 2 at a position adjacent the pivotal 
axis of the cylinder 22. 

it may be stated that the two piston motors 
205 are of similar but not identical construction 
and the upper piston motor 295, as viewed in 
Fig. 3, differs from the piston notor illustrated 
in Figs. 8 and 9 of the drawings in the following 
respects. Said upper piston motor 205 is not 
provided with any passageway similar to passage 
way 26'. It is also provided with a pipei 28 
similar to pipe 28 except that said pipe 28' 
leads to a passageway in the casting 2 which 
receives a fitting on the opposite end of hose 
22 similar to fitting 228. In other words, hose 
22 has a fitting at its opposite end from that 
illustrated in Fig. 9 which is threaded in casting 
2 of the upper piston motor 205 which corn 
municates with pipe 28' leading to the head 
end of the cylinder 2:2 of said piston motor. 
The piston rod end of the upper piston motor 
205 is connected to a flexible hose similar to 
hose 224 through passageways similar to pas 
sageways 27' and 222 and port 223. The vari 
ous connections by which hydraulic fluid is sup 
plied to the piston motors 205 are described in 
full detail hereinafter. 

Tot provide for the pivotal movement of the 
kerf cutting mechanism 60 on the transverse 
axis of the yoke 72 a hydraulic piston motor 23 
(Fig. 6) comprising a cylinder 23 is bolted to 
the top of cylinder 40 carried on neck O9. The 
piston motor 230 is of the double acting type and 
thus the cylinder 23 f is provided with inlet ports 
232 and 233 adjacent its head and piston rod end, 
respectively. 
Within the cylinder 23 is a piston indicated 

generally by the reference character 234, the 
structure of which is illustrated in full detail in 
FigS. 13, and 14 of the drawings and is described 
hereinafter. The piston 234 is mounted upon a 
piston rod. 235 which extends through a pack 
ing gland 236 in the head 237 and is connected 
to a sliding cross-piece 238 by virtue of an en 
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slideway 24 formed on the top of cylinder 40, 
said slideway 24 and cross-piece 238 having co 
Operating locking flange means 242 which pro 
vides for free sliding movement between them 
While holding the cross-piece 238 onto said slide 
way 24. The cross-piece, 238 is provided with 
trunnions 243 which cooperate with a pair of 
arms 244 which are pivotally attached by pins 
245 (see Fig. 3) to integral bifurcated brackets 
246 (Fig. 19) carried adjacent the tops of end 
plates 49 and 50 of the turnover head mecha 
nism 59. It will thus be evident that by con 
trolling the supply of hydraulic pressure to the 
piston motor 230 the cross-piece 238 may be slid 
forwardly and rearwardly or locked in any de 
sired position with a consequent pivotal move 
ment of the kerf cutting mechanism 66 about 
the axis of the yoke 2. 
Attention is now directed particularly to Figs. 

6, 13 and 14 and to the detailed construction of 
the composite piston. 234 which has been found 
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very effective to provide a high efficient seal so 
that the kerf cutting mechanism may be locked 
in any desired position where it will be held sub 
Stantially indefinitely due to the fact that there 
is no leakage of fluid past piston 234. 
Said piston 234 is formed by a central plate 

267 which is threaded onto the threaded portion 
248 of piston rod 235 and is provided with wrench 
receiving notches 249 to provide for its adjust 
ment. On opposite sides of the plate 24 are 
plates 250 and 25 which are also threaded upon 
the threaded portion 248 and are provided with 
Wrench receiving notches 252 and 253, respec 
tively. 
To prevent any leakage of hydraulic fluid by 

the threads between plate 250 and piston rod 
235, We provide a copper wire gasket 254 between 
them which will be compressed when, plate 250 
is screwed as far as possible against a shoulder 
provided by virtue of the reduced size of thread 
ed portion 248 with respect to piston rod 235. 

Between the sites 24, and 250 we provide a 
ring-shaped washer or packing cup 255 of com 
position material having an enlarged peripheral 
flange 256 which turns in a left-hand direction, 
as viewed in Fig. 13 of the drawings. The flange 
256 is spaced slightly from the plate 250 so that 
preSSure oil extending through the passageway 
205' will find its way between said plate 250 and 
the fiange 256 to force said flange 256 outwardly 
in intimate sliding contact with the interior sur 
face of the cylinder 23f. The portion of the cup 
255 which is parallel with the plates 24 and 250 
is rigidly clamped between them and may be 
held in place by integral circular projections 25 
on said plates 250 and 247. Between the plates 
24 and 25 there is provided another ring 
shaped Washer or packing cup 258 similar in con 
struction to cup 255 except that its peripheral 
flange is turned in the opposite direction. 
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larged head 239 cooperating with a threaded 
socket 240 which is threaded in said cross-piece 
238. The cross-piece 238, as clearly illustrated 
in Fig. 20, is adapted to slide upon a horizontal 75 

In the assembling of the construction the cop 
per wire gasket 254 is placed over the reduced 
threaded portion 248 of piston rod 235 and the 
plate 250 is screwed down tightly against it. 
Cup 255 is then placed on plate 250 and plate 247 
is then screwed tightly in place. Cup 258 is then 
put in place and plate 25 f is screwed tightly 
against it. 
To insure the maintenance of the parts in their 

positions the end of the threaded portion 248 is 
provided with a diametrical groove 259 and a 
hole 260 is drilled parallel therewith extending 
into each of the notches 253 of plate 25. Ex 
tending through one of the holes. 260 we place a 
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cotter key 26 the head of which extends into 
the groove 259 and the ends of which are bent 
over, as clearly illustrated in Fig. 13 of the draw 
ings. This cotter key 26 will, of course, prevent 
relative movement between the plate 25 and 
the piston rod 235. 
As previously stated, the construction of the 

piston 24 associated with each of the piston mo 
tors 205 is similar in construction to that of the 
piston 234, 

Referring to Fig. 31 of the drawings, there is 
illustrated the drive means for turning Over the 
turnover head mechanism 59 and the kerf cut 
ting mechanism 60 about the longitudinal axis 
of the downwardly sloping neck 09. 
Meshing with the previously described worm 

gear 42 is a worm 262 mounted upon shaft 263 
which is supported in a split housing 264 upon 
anti-friction bearings, one of which is seen at 
265. Keyed to the shaft 263 is a worm gear 266 
which is driven from a worm 267 mounted in 
housing 268 and driven from a hydraulic rotary 
type motor 269, best seen in Fig. 2 of the draw 
ings. 
It may be noted by reference to Figs. 5 and 31 

that the right hand portion of housing 264 is in 
the form of a split casting 264 which also pro 
vides a housing for the Worm gear 42, the two 
parts of said split casting 264 being held to 
gether by screws 265, and being attached to cas 
ing f06 by screws 266”. 

It is evident that due to the double Worm gear 
drive between motor 269 and cylinder 40, said 
drive will be self-locking to hold the cutter bar 
56 in any adjusted position. 
It will be evident that rotary motion applied 

to the Worm 26 by rotary hydraulic motor 269 
will drive the worm gear 42 through worm 262, 
shaft 263 and worm gear 266. Since said worm 
gear 42 is rigidly attached to cylinder 40, said 
cylinder 40 and all elements rigidly attached 
thereto, including the turnover head mechanism 
59 and the kerf cutting mechanism f 60, will be 

pivotally adjusted about the longitudinal axis of 
the neck 09 in response to operation of said ro 
tary hydraulic motor 269. 

In order to limit the amount of pivotal move 
ment possible between the cylinder f46 and the 
neck 09 to prevent a breaking of the hydraulic 
feed pipes hereinafter described, yet to permit 
Sufficient rotation of the turnover head mecha 
nism 59 to adjust the cutter bar of the cutter 
mechanism f 60 to cut top and bottom kerfs and 
to cut vertical kerfs either to the right or left 
hand side of the axis of neck O9, said neck (9 
is provided With an enlarged stop screw 270 (see 
Figs. 6 and 46), which cooperates with a stop lug 
27 formed integral with the cylinder 4G. The 
stop lug 27 f and stop screw 270 are so formed 
that the cylinder 40 may rotate through an 
angle of approximately 282 degrees, One extreme 
position being with the cutter bar 56 making 
an angle of approximately 11 degrees beyond a 
horizontal position and the other extreme posi 
tion being with the cutter bar 56 one degree be 
yond a vertical position. In other words, it is 
possible to adjust the cutter bar 56 into either 
top or bottom horizontal positions and to a posi 
tion 11 degrees beyond the horizontal in the bot 
tom position, thereby providing several degrees 
of reserve at the bottom. 

It is also possible to adjust the cutter bar 56 
to vertical positions to either side of the axis of 
rotation of cylinder 40 and to adjust it one de 
gree beyond the vertical position at one side. At 
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the other side the cutter bar can, of course, be 
adjusted in either direction from the vertical po 
sition to either a top or a bottom horizontal po 
sition. This obviously provides for the cutting of 
kerfs on four right angularly related planes in 
cluding both horizontal top and bottom planes 
and vertical right and left-hand planes. For 
purposes of illustration, the stop 20 is shown in 
Fig. 46 in engagement with one end of the abut 
ment 27, the cutter bar then being 11 beyond 
the horizontal position shown in Fig. 6. The 
true position of the stop 270 when the cutter bar 
is in its lower horizontal position is 11 clock 
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wise from the position shown in Fig. 46 or as 
shown in Fig. 6. 
To provide for the removal of the stop screw 

20 an opening 29 is provided in cylinder 40 
Which is normally covered by a removable cover 
plate 298. 

It is evident that the hydraulic piston motor 
230 for adjusting the kerf cutting mechanism f 60 
about the axis of yoke 2 and the hydraulic 
piston motors 205 for swinging said kerf cutting 
mechanism 60 about the axis of shaft 9 are 
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both mounted to partake of the rotary motion 
of the cylinder 40 about the neck O9. Further 
more, there is a pivotal motion between the hy 
draulic piston motors 205 and the cylinder f40 
about the axis of yoke 2. As a consequence, 
provision must be made for connecting the hy 
draulic hoses or conduits to the hydraulic piston 
motors 205 and 230 while providing for these 
free pivotal movements. To this end the hoses 
220 and 224 lead from the lower piston motor 
205, as viewed in Figs. 3 and 39, to a swivel cylin 
der 300 (See Figs. 19 and 39), formed in end 
plate 50, the axis of which is along the axis of 
the yoke 2. 

It may be stated that the hoses 22 and 224 
are protected by housing 30 mounted on arm 
206 and by housing 392 (see Figs. 3, 6 and 8), 
carried. On the forward portion of brackets 246. 
Within the cylinder 300 is a piston or post 303 

provided with longitudinally extending bores 304 
and 305. Bore 308 (Fig. 19) communicates with 
a circumferential piston ring 306 provided with 
a circumferential groove 39 in communication 
With a bore 308 in cylinder 390 which communi 
cates with hose 228. In a similar manner bore 
395 communicates with piston ring 309 provided 
With circumferential groove 30 communicating 
with bore 3 in cylinder 30 which communi 
cates with hose 222. 

Oil Sealing packing 32 surrounds the piston 
303 and provides an oil tight seal between it and 
the cylinder 300. The packing 32 is removably 
held in place on the piston 303 by a removable 
cap 3:3 attached thereto by machine screw 3 3, 
Fig. 19. 

It will be evident that the piston or post 303 
may be rotated with respect to the cylinder 300 
and yet insure continuous communication be 
tween the bores or ports 304 and 308 and between 
the bores or passageways 305 and 3. 

It may also be mentioned that connected to 
the bore or port 3 is a flexible rubber hose 3 f 5 
(Fig. 39) which connects to the piston rod end 
of the top piston motor 205. This hose 35 is 
protected by housing 36 mounted upon top arm 
206, as viewed in Fig. 3 of the drawings. It is 
thus to be noted that all of the flexible rubber 
hoses 220, 224 and 35 are fully protected. It 
may also be mentioned that the rubber hose 227 
is protected by the bracket 207, as clearly illus 
trated in Fig. 6 of the drawings. 



Leading from the bores 304 and 305, respec 
tively, and rigidly attached to the cylinder or 
post 303 is a pair of rigid metal hydraulic pipes 
37 and 38, the other ends of which are rigidly 
connected to a block 39 mounted on the cylin 
der 40, as illustrated in Fig. 39 of the drawings, 
It is thus evident that a flexible fluid-tight con 
nection is provided between the rigid hydraulic 
pipes 3 and 38 which are carried by the cylin 
der 40 and the ports 308 and 3i in the cylinder 
300 which is pivotally mounted with respect to 
said cylinder 40 and which pivots with the kerf 
cutting mechanism 60 about the axis of yoke 
72. 
Extending along one side of the cylinder 40 

(Fig. 31), to rotate therewith are four hydraulic 
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flexible rubber hoses comprising hoses 320, 32f, 
322 and 323 of Which hoses 320 and 32 are con 
nected to rigid pipes 37 and 38, respectively, by 
virtue of being connected to block 39, as clearly 
illustrated in Fig. 39 of the drawings, and of 
which hoses 322 and 323 lead to the head and 
piston rodend ports 232 and 233, respectively, of 
the piston motor 230, Fig. 6. 
As clearly illustrated in Fig. 31 of the draw 

ings, the four hoses 320, 32, 322 and 323 are 
rigidly connected to the cylinder 40 by bracket 
means 324 and, as clearly illustrated in Fig. 5 
of the drawings, are wrapped around a drum 325 
formed as an integral portion of the upper end 
of the cylinder 40 by integral flanges 326 and 
4. 
The flange 326 does not form a continuous disc 

but where it terminates continuing flange 327 
begins so that flanges 326 and 327 together do 
form a substantially continuous disc. 
The hoses 320, 32, 322 and 323 extend to hose 

reel 328 comprising a drum 329 having integral 
side flanges 330 and 33. The drum 329 is pro 
vided with an opening 332 through which the 
four hoses 320, 32, 322 and 323 extend to the 
interior of said drum 329 where they are at 
tached by appropriate fittings to pipes 333, 334, 
335 and 336, respectively. 
Within the drum 329 is a progressively stepped 

curved guide plate 337 which guides the hoses 
320, 32, 322 in a smooth curve to their respec 
tive pipes 333,334 and 335 and keeps them taut 
at all times. 
The drum 329 is provided with a removable 

cover plate 338 carrying a pair of spacers 339 
through which a pair of elongated bolts 340 ex 
tend and thread into a base 34f of drum 329. 
It is thus evident that the cover plate 338 is 
readily removable to grant access to the interior 
of drum 329 of the hose reel 328. 
Within the base 34 there are provided four 

radial bores 342, 343, 344 and 345 which commu 
nicate with pipes 333, 334, 335 and 336, respec 
tively, and which, in turn, communicate with 
four longitudinally extending bores 346, 347, 348 
and 349, respectively (see Figs. 31, 34 and 35), 
in shaft 350 formed integral with the base 341 
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and providing a pivotal support for the hose reel 
328. The shaft 350 is supported in a cylindrical 
housing 35 and held therein for free rotation 
by an end plate 352 removably attached to the 
shaft 350 by a screw 353. As clearly seen by ref 
erence to Fig. 18 of the drawings, the housing 
35 is rigidly and removably attached to the gear 
housing 06 of the supplementary frame. O0, as 
by screws 354 (Fig. 34). 
Communicating with each of the bores 346, 

34, 348 and 349 are radial bores, one of which 
is seen at 355 in Fig. 35 of the drawings, which 
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bores lead to radially bored and circumferentially 
grooved rings designated in Fig. 34 as 356, 357, 
358 and 359, respectively. 
Aligned with each of the rings 356, 357, 358 

and 359 is a port one of which is seen at Fig. 35 
of the drawings at 35 which is in alignment 
with ring 357. It is thus evident that fluid under 
pressure will be communicated from pipe 363 
associated with bore 357 for any position of the 
reel 328 by way of grooved and bored piston ring 
35. This provides for free rotation of the hose 
reel 328 while at the same time providing con 
tinuous communication between the hoses 320, 
32, 322 and 323 and the pipes 362, 363, 364 and 
365, respectively. 
The rings 356, 357, 358 and 359 are separated 

by synthetic rubber packing 360 which completely 
surrounds the shaft 350 and rings 356 and 357 
are separated by a plurality of piston rings 36f 
on said shaft 350. The piston rings 36 are used 
at this place because the pressure which flows 
through rings 356 and 35 is not as great as that 
which flows through rings 358 and 359, and while 
the piston rings 36 t do not make as effective a 
Seal as the packing 360, it is adequate for this 
purpose and it reduces the necessary spacing be 
tween said rings 356 and 357, thus reducing the 
Over-all length of the shaft 350. 
As clearly illustrated in Figs. 2, 18, 35 and 39 

of the drawings, the housing 35 f is provided with 
four longitudinally and angularly spaced bored 
bosses aligned respectively with the rings, 356, 
357, 358 and 359 providing the above mentioned 
ports, one of which is seen at 357' in Fig. 35 of 
the drawings, and to which are connected pipes 
362, 363, 364 and 365, respectively. 

It is to be noted particularly by reference to 
Fig. 31 of the drawings, that the drums. 325 and 
329 have the same diameter and that the lengths 
of the hoses 320, 32, 322 and 323 are such that 
they readily permit of substantially a complete 
rotation of the drum 325. As was previously 
pointed out, rotation of said drum 325 and the 
cylinder 40 of which it is a part, is restricted to 
approximately 282 degrees by the stop means 270, 
27, illustrated in detail in Fig. 46 of the draw 
ings. . 

In order to insure rotation of the drums. 325 
and 329 in unison, we provide drive means be 
tween them, illustrated in detail in Figs. 5, 31, 32, 
33 and 34 of the drawings. It is, of course, evi 
dent that the initial drive will be on the drum 
325 carried by cylinder 40 and that drum 329 
of the hose reel 328 will be driven from said 
drum 325. The drive means is in the form of 
a small metal cable 366 which is wound around 
the drums 325 and 329 and rides in a groove 367 
(Fig. 5) in the former and a groove 368 (Fig. 32) 
in the latter, and clamped to the former by 
bracket 324. 
The free ends of the cable 366 are held in dupli 

cate anchor and tension means 369 on the rear 
of base 34 of hose reel 328. The structure of 
said anchor and tension means 369 is disclosed 
in detail in Fig. 33 of the drawings. Each of said 
anchor means comprises a bored lug 370 integral 
with base 34 through which an end of the cable 
366 extends, upon which end is provided an 
elongated threaded sleeve 37 provided with a 
square wrench receiving head 372. 
Threaded on the sleeve 37 is a pair of thread 

ed nuts 373 and 374, the latter of which has a 
sleeve. 375 which extends loosely into the bore 
of lug 30. A clamp 376 is provided on the ex 
treme end of cable 366 and abuts the head 312 
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of sleeve 37 f preventing sliding movement of the 
cable 366 with respect to said sleeve 37t. 

It will be evident that by adjusting the nuts 
373 and 374 the cable 366 may be tensioned and 
when any desired tension is reached the nuts 
373 and 34 may be screwed tightly together to 
lock each other in adjusted position. 
By reference to Fig. 32 of the drawings, it is 

to be noted that the flange 330 is broken away at 
377 to permit the ends of cable 366 to pass from 
the groove 368 to the anchor and tension means 
369. It is thus evident that the cable 366 may 
be maintained taut at all times and the two 
strands thereof will act as a driving belt to in 
sure rotation of the hose reel 328 with the cyl 
inder 40 and drum 825. It is thus evident that 
flexible conduits have been provided to Supply 
hydraulic fluid under presure to the hydraulic 
piston motors 230 and 205 while permitting free 
pivotal movement of said hydraulic piston motors 
as required by their positions on the mining ma 
chine. 
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Attention is now directed particularly to Fig. 
39 of the drawings which illustrates diagram 
matically the hydraulic control System for Oper 
ating the mining machine including the vari 
ous hydraulic motors which have been found 
to impart great flexibility and ease of operation 
to said mining machine. Said hydraulic System 
includes a supply tank 380 for the hydraulic 
fluid, preferably oil, from which extends a feed 
pipe 38 associated with a filter 382 in the bot 
tom of said supply tank 380. The feed pipe 38 
leads to a pressure control valve 383 disclosed in 
detail in Fig. 22 of the drawings, to which at 
tention is now directed. 
Said pressure control valve 383 comprises a 

block 384 provided with a passageway 385 in 
communication with feed pipe 38. ASSociated 
at opposite ends of the passageway 385 are ball 
check valves 386 and 38 leading to chambers 
388 and 389, respectively. Communicating With 
the chambers 388 and 389 are pipes 390 and 
39, respectively, which form the feed pipe and 
out-put pipe, respectively, of a high pressure 
pump 392 which, for example, may be of the 
gear type and capable of producing a pressure of 
approximately 1500 pounds per square inch. The 
pressure control valve 383 also includes ball check 
valves. 393 and 394 which communicate with 
chambers 388 and 389, respectively, by paSSage 
ways 395 and 396, respectively. Associated with 
the ball check valves 393 and 394 are chambers 
397 and 398, respectively, both of which Com 
municate with pressure pipe 399 which is the 
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main pressure pipe for the hydraulic System. . 
The function of the pressure control valve 

383 is to insure that the pipe 38 will act as a 
feed pipe and that it will be under Suction at 
all times and that the pipe 399 will act as a pres 
sure pipe and be under pressure at all times, re 
gardless of the direction of rotation of the gear 
pump 392. For example, if the gear pump 392 
is operated in its normal direction to draw in 
oil through pipe 390 and discharge oil through 
pipe 39t, check valve 386 will be open to pro 
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vide communication between pipe 38 and pipe 
390 and due to the pressure in pipe 39 check 
valve 387 will be maintained closed. At the 
same time, due to the pressure in chamber 389 
check valve 394 will be open to Supply oil under 
pressure pipe 399 and check valve 393 will be 
held closed by the pressure in chamber 39. 
Should the pump 392 reverse its direction of 
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liver oil under pressure to pipe 390, check 
valve 38 will open to supply oil from pipe 38 
to said pipe 39 and check valve 386 will be 
held closed by the pressure in chamber 388. Also 
check valve 393 will be open due to the pressure 
in chamber 388 to provide communication be 
tween pipe 390 and pressure pipe 399. Further 
more, due to the pressure in chamber 398 check 
valve 394 will be maintained closed. It is thus 
evident that pressure pipe 399 will always be the 
main pressure line of the hydraulic System and 
that pipe 38 will always be the main feed line of 
the hydraulic system without regard to the di 
rection of rotation of pump 392. 
The pressure pipe 399 leads to a Volume con 

trol and pressure relief valve 400 which, as its 
name indicates, acts to control the volume of 
fluid delivered to the hydraulic system by the 
pump 392 and to relieve the pump 392 in case 
a predetermined high pressure is reached. 
During normal operation when the pressure in 
the line is not sufficient to open the hereinafter 
described pressure relief valve, the volume con 
trol valve 400 operates automatically to main 
tain a substantially constant or predetermined 
rate of fluid flow to the hydraulic motor being 
operated, such as motors 82 and 83, when con 
trol valve 443 is in full open position, and thus 
produce a substantially uniform or predeter 
mined feed rate or speed of the mining mecha 
nism for each position of operating handle 46. 
Said handle 406 being adjustable, it is possible 
to adjust this predetermined maintained Speed 
or feed rate at any one of a large plurality of 
values including the maximum and minimum 
values and any value between them. Any feed 
rate thus predetermined is maintained Substan 
tially constant regardless of pressure variations 
in the hydraulic system, provided the high 
pressure relief valve does not operate. The feed 
rate is, of course, determined as the rate of 
movement of the cutter bar with respect to the 
main frame of the mining machine, or, in the 
case of sumping, the rate of movement of the 
wheels relative to Zero. 
An unusual condition, such as a hard Spot, 

might cause the main frame to give temporarily 
with respect to the track, or in the case of Slump 
ing cause temporary slipping, but these are Very 
unusual occurrences. Normally a very Wide 
range of cutting conditions will not produce 
substantial variations in the selected feed rate, 
nor will wide variations of fluid pressure below 
that which opens the high-pressure relief valve. 
The structure of this volume control and pres 
sure relief valve 400 is illustrated in detail in 
Fig. 23 of the drawings, to which attention is 
now directed. 
Said valve comprises a main block 40 pro 

vided at its bottom with a cylindrical chamber 
402 with which the pressure pipe 399 Communi 
cates and within which is a rotary control cyl 
inder 403 having a removed portion 404 and 
carried on a shaft 405 with which is associated 
an operating lever 406 to adjust the position of 
the control cylinder 403 in the chamber 402. By 
adjusting the cylinder 403 the size of the open 
ing afforded between inlet port 40 and outlet 
port 408 of the chamber 402 may be regulated 
thereby controlling the volume of fluid which 
flows from the pressure pipe 399 to the pressure 
pipe 409 leading from the Volume control and 
pressure relief valve 400 which pressure pipe 
409 is in communication with the outlet port 408. 

rotation and draw in oil from pipe 39 and des 75. It is thus evident that the operating lever 406 



may be adjusted to control the normal volume 
of hydraulic fluid to be supplied to the pressure 
pipe 409. 

Associated with the pressure pipe 409 is a 
pipe 40 which leads to a pressure gauge 4 
which will, of course, indicate the pressure in 
the pressure pipe 409 at all times. 
To provide for the high pressure relief feature 

of the valve 400 the block 40 is provided with 
a cylindrical chamber 42 the bottom of which 
is in communication with the inlet port 40 and 
above which port 407 is a circumferential cham 
ber 43. Within the chamber 42 is a piston 
44 urged to bottom seating position by a coll 
spring 45, the top of which rests against a 
plug 46 threaded in the top of block 40. A 
connecting pipe 47 leads from the pipe 40 to 
a bore 48 of restricted size which communicates 
with the chamber 42 at a position above the 
piston 44. Also communicating with the cham 
ber 42 at a position above piston 44 is a larger 
bore 49 leading to a chamber 420 which is 
connected by a vertical bore 42 to a drain pipe 
422 which also communicates by a bore 423 with 
the chamber 43. Within the chamber 420 is 
a ball relief valve 424 provided with a com 
pression spring 425, the compression of which 
may be adjusted by adjusting screw 426. 

In normal operation the piston 44 auto 
matically assumes a floating position in cham 
ber 42 to by-pass just enough hydraulic fluid 
to maintain a fiuidfiow from pipe 399 to pipe 409 
through the adjustable orifice, provided by re 
move portion 404, to mantain said piston 44 in 
a condition of equilibrium, whereby it will op 
erate to by-pass an amount of hydraulic fluid 
as determined by the adjustable position of 

- handle 406 to insure delivery of a variable pre 
determined amount of hydraulic fluid at all 
times, under the control of the operator, to the 
said pipe 409, the remaining portion of the 
hydraulic fluid delivered by the pump 392 to the 
pipe 399 being by-passed by way of chamber 
407, chamber 43 and bore 423 to drain pipe 
422. The delivery rate to pipe 409 is therefore 
determined solely by the position of handle 406. 
The adjustable pressure drop across the ad 

justable orifice provided by remove portion 404 
is of course the controlling factor in maintain 
ing this condition of equilibrium because this 
pressure drop is supplied to the floating piston 
44. Any decrease in fluid flow to pipe 409 from 
that required by the setting of arm 406 will cause 
the piston 44 to move downwardly thereby re 
ducing the amount of liquid by-pass from pipe 
399 to drain pipe 422 which will immediately cor 
rect this condition. Conversely, any increase in 
fluid flow to pipe 409 from that required by the 
setting of arm 406 will cause the piston 44 to 
move upwardly thereby increasing the amount 
of liquid by-pass from pipe 399 to drain pipe 
422 which will correct this condition. 
The valve 400 has a high pressure relief func 

tion by virtue of ball relief valve 424. For ex 
ample, should the pressure in the pipe 409 exceed 
12,000 pounds per square, inch, or any other 
valve 424, said relief valve 424 will open to per 
mit fluid under pressure in the chamber 42 to 
flow through bores 49 and 42 to drain pipe 422. 
The opening of check valve 424 may be due to 

a gradual increase in pressure communicated 
through bore 48 or to a sudden increase which 
will move piston 44 upwardly since the pressure 
above it will not be equalized immediately due to 
the drop through said bore 48. 
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When ball valve 424 opens, reduced pressure 

is provided above piston 4 4. The higher pres 
sure below piston 44 then lifts it. As a conse 
quence of any of the above conditions the piston 
44 will be lifted above its normal position to 
permit more or all of the fuid under pressure 
in port 407 to flow to the chamber 43 and 
thence to drain pipe 422 by way of bore 423... 

It is evident that after a high pressure con 
dition is relieved, the relief valve 424 will op 
erate to close the bore 49 thereby to restore 
said piston 44 to its normal condition. 
As a safety feature we also provide a by-pass 

around the relief valve 424 which may be man 
ually operated in case said relief valve becomes 
inoperative for any purpose. This by-pass is 
formed by a pipe 427 communicating with bore 
49 and extending to manually operated relief 
pilot valve 428 the structure of which is dis-, 
closed in full detail in Fig. 24 of the drawings 
to which attention is now directed. 

Said relief pilot valve 428 comprises a main 
block 429 provided with a central bore 430 with 
in which extends a piston 43, the top of which 
carries an operating knob or handle 432. A 
coil spring 433 has its upper end against the 
handle 432 and its lower end against a packing 
gland 434 providing. a seal for the piston 43 
and urging the piston 43 to the top position, as 
illustrated in Fig. 24. Upward movement of the 
piston 43 is limited by an enlarged integral head 
435 thereof cooperating with a ledge in the bore 
430. Adjacent its central bore the block 429 is 
provided with a chamber 436 closed at one side 

35 by a plug 437 and communicating with the pipe 
427. The piston 43 is provided with a longi 
tudinally extending bore 438 and with a con 
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municating diametrically extending bore 39. 
Communicating. With the bore 430 adjacent the 
bottom thereof is a pipe 440 which, as clearly 
illustrated in Fig. 39 of the drawings, leads to 
a junction block 44 which communicates with 
the drain pipe 422. 

It is evident that in the positions of the parts 
illustrated in Fig. 24 of the drawings, communi 
cation between the pipes 427 and 440 will be 
shut of which is the normal operating position 
of the apparatus. However, should the knob or 
handle 432 be pushed down, port 439 will be in 
communication with chamber 436 and will pro 
vide a free passage for oil from pipe 427 through 
chamber 436, port 439, bore 438 and bore 430 
to pipe 440. This operation will, of course, 
have the same effect as the opening of the relief 
valve 424 which will provide a pressure relief 
for high pressure in the pipe 409 as previously 
described in connection with the volume control 
and pressure relief valve 400. Thus should any 
emergency arise in which the automatic pressure 
relief function of the valve 400 is not performed, 
it may be relieved by the manual operation of the 
relief pilot valve 428. 

It may also be noted at this point, by reference 
to Fig. 39 of the drawings, that a drain pipe 
442 extends between the pump 392 and the 
junction box 44 to provide for the return of any 
oil which does not flow in the proper path, 
particularly such oil as leaks past bearings or 
bushings. 
From that portion of the hydraulic control 

system above described it is manifest that. hy 
draulic fluid under regulated pressure and vol 
ume is supplied to the pressure pipe. 409 which, 
as clearly illustrated in Fig. 39 of the drawings, 
leads to a two unit control valve 443 which has 
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two control pistons the structure of which is 
similar to that of the four unit control valve 
448 hereinafter described in full detail. It may 
be stated, however, that the two unit control 
valve 443 (Fig. 36) has one slide piston 520 
which is operative to control the hydraulic pis 
ton motors 82 and 83 for swinging the turntable 
7 about its upright axis; and another slide pis 
ton 59 which is operative to control a rotary 
type of hydraulic motor 444 to effect slow speed 
or sumping travel of the mining machine, as 
hereinafter described in complete detail. 

It may also be stated that excess fluid drain 
pipes 445 and 446 are provided for the control 
valve 443 and hydraulic motor 444, respectively, 
which lead to the junction box 44 and, in turn, 
to the drain pipe 422. 

It may also be stated that without regard 
to the positions of the slide pistons 59, 520, 
Fig. 36s, of the two unit control valve 443, pres 
sure will always be available to pressure pipe 44 
which extends therefrom and leads to the four 
unit control valve 448 the structure of which is 
illustrated in detail in Figs. 2, 10, 11, 12, 18 and 
36 of the drawings, to which attention is noW 
directed. As hereinafter described, the pressure 
pipe 447 is a flexible rubber hose as it extends 
from a stationary part of the mining machine 
to the adjustable supplementary frame 00. It 
may also be noted that a return or drain pipe 
449 also formed of a flexible rubber hose ex 
tends from the four unit control valve 448 to the 
junction box 44. 
Said four unit control valve 448 comprises a 

main block or manifold 450 supported from an : 
upright wall 45 of the gear casing 06 (see Fig. 
18) over which extends an integral protecting 
plate 452 (see Fig. 10). The block 450 is pro 
vided with four longitudinally extending bores 
453, 454, 455 and 456 (Fig. 36) within which 
are slide pistons 457, 458, 459 and 460, respec 
tively. The pistons s457, 458, 459 and 460 are 
provided with rigidly attached operating heads 
46, 462 463 and 464 with which are associated 
operating arms 465, 466, 467 and 468, respective 
ly, (see Fig. 10). 
The arms 465 and 466 are pivoted intermediate 

their ends to bosses 469 and 470 which are 
threaded in an upstanding plate 47 (Fig. 18) of 
the gear housing O6 and have one end piv 
otally attached to the operating heads 46 and 
462, respectively, and the other end pivotally 
attached to operating rods 472 and 473, respec 
tively. The arms 467 and 468 are not pivotally 
mounted but are rigidly and directly connected 
to operating rods 474 and 475, respectively. 
As clearly illustrated in Fig. 10 of the draw 

ings, the operating rods 472, 473, 474 and 475 
are formed at the corners of a rectangle or quad 
rangle while the four slide pistons 457, 458, 459 
and 460 are mounted in a single vertical plane. 
By reference to Fig. 2 of the drawings, it is to 
be noted that the operating rods 472, 473, 474 
and 475 extend rearwardly from a position ad 
jacent the gear casing 06 through the plate 47f 
to positions along one side of the motor casing 
O. Each of the operating rods 472, 473, 474 

and 475 has associated with it spring centering 
means, two of which are seen at 476 and 4T in 
Fig. 2 of the drawings, which tend to maintain 
the rods 472, 473, 474 and 475 in their central 
positions in which the slide pistons 457, 458, 459 
and 460 are also in their central positions, as 
illustrated in Fig. 36 of the drawings. 
Adjacent their rear ends the operating rods 
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472, 473, 474 and 475 are provided with pivoted 
operating levers or handles 478, 479, 480 and 
48, respectively, which are positioned adjacent 
the rear portion of the supplementary frame 00 
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where they can be readily reached and operated 
by an operator who can watch the operation 
of the kerf cutting mechanism at all times. 
As clearly seen by reference to Fig. 36 of the 

drawings, the block or manifold 450 is provided 
with a chamber 482 which is constantly in com 
munication with the hydraulic fluid under pres 
Sure which is delivered by the pressure pipe 447. 
In the position of the slide piston 457 illustrated 
in said Fig. 36, the fluid under pressure will 
flow through a diametrical bore 483 in piston 
45 which communicates with a longitudinal 
bore 484 therein with which communicate di 
ametrical bores 485 and 486 in communication 
with a large chamber 487 which is constantly 
in Communication with chamber 488 associated 
With slide piston 458. 

Also aSSociated With slide piston 45 are cham 
bers 489 and 490 to which are connected the 
previously described pipes 49 and 492 by which 
hydraulic fluid is conducted to the piston motors 

3. By moving the side piston 457 in opposite 
directions the hydraulic fluid under pressure re 
ceived in chamber 482 may be selectively di 
rected to pipe 49 or 492, the former of which 
branches and leads to the ports 289 (Fig. 17) at 
the piston rod ends of the two elevating piston 
motors 3 in parallel, and the latter of which 
branches and leads to the ports 290 (Fig. 17) at 
the opposite or head ends of said two elevating 
piston notors f 3 in parallel, as clearly illus 
trated in Fig. 39 of the drawings. This is effected 
by virtue of the reduced necks 493 and 494 on 
the slide piston 457, which are so constructed 
that when said slide piston is moved to the right, 
as viewed in Fig. 36, communication will be es 
tablished between chamber 482 and chamber 490 
So that said fluid under pressure will flow from 
said chamber 482 to said chamber 490, and by 
Way of feed pipe 492 to the head ends of the 
elevating piston motors f3. The opposite or 
piston rod ends of the motors 3 will be con 
nected by pipe 49 to bore 484 of slide piston 
45 by way of bore 483 which is then aligned 
With chamber 489, whereby the return fluid from 
the elevating piston motors f3 is conducted to 
chamber 488 associated with slide piston 458 by 
Way of longitudinal bore 484, diametrical bores 
485 and 486 and chamber 487. This will expand 
piston motors 3. • 

If the slide piston 457 is moved to the left, as 
viewed in Fig. 36, chamber 482 is placed in com 
munication with chamber 489 by way of neck 
93 to supply fluid under pressure to pipe 49 

to cause a reverse movement or contraction of 
the elevating hydraulic piston motors 3, the 
return path from said piston motors f3 being 
by way of pipe 492, chamber 490, diametrical 
bore 483 now in alignment therewith, longitudi 
nal bore 484, diametrical bores 485 and 486, 
chamber 487 to chamber 488 associated with 
slide piston 458, 

It is thus to be noted that regardless of the 
direction of movement of slide piston 457 to op 
erate the hydraulic piston motors 3 either to 
expand or to contract them, the out-put fluid 
of said piston motors 3 will be delivered to 
chamber 488 associated with slide valve 458. As 
a consequence, there will always be fluid avail 
able to the slide valve 458 regardless of the po 
sition of slide valve 457 and in a similar manner 
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there will always be fluid under pressure avail 
able at the main feed chambers of the valves, 
including slide pistons 459 and 460. - 

In addition to the chamber 488 the slide pis 
ton 458 has associated therewith chambers 495 
and 496 in communication respectively with pipes 
362 and 363 which, as previously described in 
connection with Fig. 39, lead to piston motors 
205. The slide piston 458 also has a diametrical 
bore 497 leading to a longitudinal bore 498 there 
in with which cooperate a pair of diametrical 
bores 499 and 509 which, in the normal position 
of slide piston 458, communicate with chamber 
50 which leads to a chamber 502 associated 
with slide piston 459. 
From the above discussion of the operation of 

the slide piston 457 it is manifest that when 
slide piston 458 is in its normal position, as illus 
trated in Fig. 36, the hydraulic fluid which 
reaches chamber 488 will flow through bores 
49, 498, 499 and 500 in parallel to chamber 
50 by which it is communicated to chamber 502. 

It is also evident from the description of the 
operation of the slide piston 457 that reverse 
movements of slide piston 458 will direct the 
hydraulic fluid alternately to pipes 362 and 363 
and when fluid is directed to pipe 362 the re 
turn of hydraulic fuid from motors 205 will 
be by Way of pipe 363 and when hydraulic fluid 
is fed to pipe 363 the return of hydraulic fluid 
from motors 205 will be by way of pipe 362. It 
may be noted from reference to Fig. 39 of the 
drawings, that the hydraulic motors 205 are con 
rected in parallel in a reverse fashion; that is, 
the fluid under pressure is fed to the head end 
of one of said motors and the piston rod end 
of the other whenever fluid is applied to them. 

It is also to be noted from reference to Fig. 36 
of the drawings, that when the slide valves 457 
and 458 are in their normal or central positions, 
the hydraulic piston motors associated with them 
are locked in position as the hydraulic fluid in 
the pipes leading to said motors is trapped by 
the slide valves 45 and 458. A similar condition 
is realized in connection with the hydraulic mo 
tors associated with the slide pistons 459 and 
?8?? 

It may be stated that the valve mechanism 
associated with slide piston 459 is substantially 
the same as that associated with slide piston 
45, and that the valve mechanism associated 
with slide piston 460 is substantially the same 
as that associated with slide piston 458. It thus 
appears that no further description of the valve 
mechanism associated with the slide pistons 459 
and 460 is required. 

It is to be noted, however, that associated with 
slide piston 459 and controlled thereby are pipes 
503 and 504 which control the rotary hydraulic 
motor 269 for turning the cylinder 40 to adjust 
the turnover head mechanism 59 about the lon 
gitudinal axis of the elongated neck 09. It is 
also to be noted that previously described pipes 
364 and 365 are associated with slide piston 460 
and thus said slide piston 460 is operative to 
control the piston motor 230 to adjust the kerf 
cutting mechanism 60 about the axis of the 
yoke 72. 

It is furthermore to be noted that associated 
with the slide piston 460 is chamber 505 which 
communicates with the previously mentioned 
drain pipe 449. It is thus to be noted that hy 
draulic fluid under pressure delivered to the pres 
sure pipe 447 may be diverted by any of the slide 
pistons 457, 458, 459 or 460 either singly or in 
any combination, and in each instance the fluid 
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will flow successively to the slide pistons 457, 
458, 45 and 460 either directly or after having 
been directed to a hydraulic motor, finally re 
turning to the drain pipe 449. As a consequence, 
should any two or more of the slide pistons 457, 
458, 459 or 460 be operated in unison, both of 
the hydraulic motors associated with an oper 
ating valve will receive fluid under pressure, and 
One of Said hydraulic motors will receive fluid 
which is returned from the other. In other 
words, the two hydraulic motors will be con 
nected in series and as a consequence, operation 
of both of them at the same time is assured, 
whereas should the motor be connected in par 
allel the motor which is easiest to operate will 
be operated first, only after which the motor 
which is the most difficult to operate would do so. 
Attention is now directed to other mechanism 

associated with the slide piston 457, it being 
understood that each of the slide pistons. 458, 
459 and 460 are provided with similar elements. 
Adjacent, opposite ends of the slide piston 457 
are packing glands 506 and 507 provided with 
cover plates 508 and 509, Movement of the slide. 
piston 45 in one direction is controlled by head 
46 and movement thereof in the opposite direc 
tion is controlled by washer 50 attached to a 
threaded sleeve 5 which threads into a thread 
ed end of bore 484 in slide piston 457 and carries 
a filler 52 to fill the non-working end of the 
bore 484. As originally formed, the sleeve 5 
is provided with a head which is sawed off after 
it is screwed tightly into the slide valve 457. 
The sleeve 5 is then tapped and threaded to 
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receive a machine screw 53 which holds, the 
washer 5 in place. 
The slide piston 457 is provided with numerous 

oil grooves to prevent leakage of oil along the 
surface thereof but since all leakage cannot be 
prevented there is provided a seepage pocket 54 
at one end and a seepage pocket 55 at the other 
end thereof adapted to receive seepage oil. The 
seepage pockets similar to 5 4 associated with 
the slide pistons 458,459 and 460 are all in com 
munication by means of vertical bores, the one 
between slide pistons 457 and 458 being indicated 
at 56. Likewise, vertical bores connect the 
pockets associated with the opposite ends of slide 
pistons 458, 459 and 460 similar to pocket 55. 
As clearly illustrated in Fig. 39 of the draw 

ings, a seepage drain pipe 57 connects the pock 
ets 5 and 55 and also is connected to collect 
the seepage from the rotary hydraulic motor 269. 
It is also to be noted that the upper right hand 
pocket associated with slide piston 460, as seen 
in Fig. 36, communicates with chamber 505, with 
which the drain pipe 449 is connected, by way 
of opposite horizontal slots 58. It is thus evi 
dent that all seepage oil or hydraulic fluid which 
reaches the pockets 5 f4 and 55 and the similar 
pockets associated with slide pistons 458, 459 and 
460 will ultimately be returned to the drain pipe 
449 and to the supply tank 380. It is to be noted 
that since, the bore 58 and the chamber 505 
are adjacent the top of block or manifold 450, 
they will remain filled with oil at all times after 
once becoming filled, whereby only the excess 
oil will flow to the drain pipe 449. 

It will be evident from reference to FigS. 2, 
10, 36 and 39 that the operating lever 478 con 
trols the slide piston 457 and controls the opera 
tion of the elevating hydraulic piston motors 3 
whereby the adjustment of the supplementary 
frame 100 about its rear horizontal pivotal axis 
provided by the stub shafts O3 is effected. It 
is also evident that the lever 479 controls the 
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slide piston 458 and controls the operation of 
the reversely acting hydraulic piston motors 205 
to control the swinging motion of the kerf cut 
ting mechanism f 60 about the axis of the shaft 
79. The operating lever 480 controls the slide 

piston 459 and controls the rotary hydraulic no 
tor 269 for adjusting the cylinder 40 about the 
longitudinal axis of the downwardly sloping neck 
9 thereby to adjust the turnover head mech 

anism 59. The operating lever 48 controls the 
slide piston 460 and controls the hydraulic piston 
motor 230 to adjust the plane of the cutter bar 
56 of the kerf cutting mechanism 60 about 

the axis of the yoke 72. It is thus evident that 
a very flexible control is provided to adjust the 
position of the cutter bar 56 either to cut hori 
zontal kerfs adjacent the mine floor or the nine 
roof at a great height or at any horizontal plane 
between them or on planes which are inclined 
to the horizontal an amount which may reach 
the vertical. 

It is also evident that the cutter bar 56 may 
be adjusted to cut vertical kerfs on either side 
of the longitudinal axis of the mining machine 
a very appreciable distance and to a very great 
height. The mining machine is therefore truly 
universal in that there are no blind Spots what 
ever between the extreme positions within which 
it can operate. Furthermore, the operation of 
the hydraulic piston motors 82 and 83 to Swing 
the entire supplementary frame 100 on the turn 
table provides for - even increased distances 
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between the vertical kerfs which can be cut as . 
well as the maximum sweep of the cutter bar 
56. This is explained in more detail hereinafter. 
Reverting briefly to the construction of the 

above mentioned two unit control valve 445, it 
may be stated that said control valve includes two 
slide pistons 59 and 520 (see Fig. 21), associated 
with a block 52. The structure of the control 
units associated with the slide pistons 59 and 52 
is generally similar to that associated with any 
two adjacent units of the four unit control valve 
448. Slide piston 59 controls the flow of hy 
draulic fluid under pressure from pressure pipe 
409 by way of pipe 522 or 523 to rotary pumping 
hydraulic motor 444 for driving the mining ma 
chine at a slow sumping or kerf cutting speed, 
as hereinafter described, and slide piston 52 
controls the flow of fluid under pressure from 
pressure pipe 409 from the after-described con 
trol unit by way of pipe 524 and 525 to the hy 
draulic piston motors 82 and 83 which are re 
versely connected in parallel to swing the turn 
table 7. It is to be understood that reverse 
operations of the slide pistons 59 and 520 will 
produce a reverse operation of the motor 444 in 
the one instance and of the motors 82 and 83 in 
the other instance. It is also to be understood 
that when in their normal positions the Slide 
pistons 59 and 520 will lock the motor 444 and 
the motors 82, respectively, and 83 in their ad 
justed positions. 
One of the features of our invention is that the 

mining machine is capable of cutting a vertical 
kerf while travelling along a curved track and in 
the performance of this kerf cutting operation 
the cutter bar 56 is, of course, adjusted to a 
vertical position and then is allowed to float on 
the vertical axis of the yoke 72 after the kerf 
has been started which is provided by allowing 
the piston 234 of the piston motor 230 to float. 
This is effected by providing a hand Operated by 
pass valve 526 (see Fig. 39) connecting the pipes 
364 and 365, providing free communication be 
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tween the opposite sides of the piston 234. It is 
to be noted, however, that this alone will not pro 
vide for the free floating of said piston 23 due 
to the fact that the presence of piston rod 235 
causes a greater fluid displacement on the head 
side of the piston 234 than on the piston rod side 
thereof when it moves. In other words, as clear 
ly seen by reference to Fig. 6 of the drawings, if 
the piston 234 moves to the left the amount of 
fluid necessary to maintain the cylinder on the 
head side filled will be greater than the amount 
of fluid which is forced out of the pistOn rod side 
thereof. 

Reverse motion of the piston 234 will cause a 
reverse condition. This will cause differential 
pressures between the pipes 364 and 365 and to 
compensate for these pressure differences and to 
provide får this floating action without breakage 
to the apparatus there is provided an equalizing 
relief wave 527 connected between the pipes 364 
and 365 by pipes 528 and 529. The equalizing re 
lief valve 52 also provides for the relief of high 
pressure differentials between the pipes 364 and 
365 or abnormal, high or low pressures in either 
of them, which may be otherwise caused as, for 
example, where an excessive load is placed upon 
the hydraulic piston motor 230 which may hap 
pen if the mining machine is adjusted while a 
kerf is being cut. 
The structure of said equalizing relief valve 

527 is disclosed in detail in Fig. 38 of the draw. 
ings. It comprises a block 52' having chambers 
530 and 53 fed by pipes 528 and 529, respec 
tively. The chambers 530 and 53 are connected 
to bore 532 by bores 533 and 534, respectively, 
and communication between said chambers 530 
and 53 and said bore 532 is controlled by rela 
tively weak ball check valves 535 and 536, respec 
tively. The block 52' is also provided with a 
bore 53 which communicates with bore 532 by 
vertical bore 538 and communicates with cham 
bers 530 and 53 by vertical bores 539 and 540, 
respectively, controlled by relatively strong relief 
valves 54 and 562, respectively, which, for ex 
ample, may be set for 1500 pounds per square 
inch. Bore 532 is connected by pipe 543 to the 
previously described drain pipe 5 which is gen 
erally filled with oil. 
The operation of the equalizing relief valve 52 

is such that should an excessive high pressure 
appear in pipe 529 above that required to operate 
relief valve 542, said relief valve 542 will open to 
allow the hydraulic fluid under pressure to flow 
by way of bores 53, 538 and 532 to the drain 
pipe 543. On the other hand, should an ex 
cessively low pressure or vacuum be created in 
pipe 529, check valve 536 will open whereby the 
Vacuum Will draw hydraulic fluid or oil from the 
pipe 543 by way of bores 532 and 534 to relieve 
the vacuum. Likewise, should an undesirable 
high pressure appear in pipe 528, for example, 
above the seating of relief valve 541, said check 
valve 54 will relieve this pressure by affording a 
passage to drain pipe 543 by way of bores 537, 
538 and 532. On the other hand, should a vacu 
Um appear in pipe 528, check valve 535 Will re 
lieve the condition by replenishing oil therein 
from drain pipe 543 by way of bores 532 and 533. 
It is thus evident that the equalizing relief valve 
52 not only permits floating of the kerf cutting 
mechanism 60 about the axis of yoke 72 when 
by-pass valve 526 is open, but also operates to 
relieve any abnormal pressures or vacuum in 
lines 364 and 365, and to compensate for any 
pressure differentials between them. 
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As seen by reference to Figs. 1, 4 and 21 of the 

drawings, rigidly attached to the truck 45 and 
extending rearwardly therefrom is a platform 545 
comprising a bottom plate 546 to which is rigidly 
attached side plates 547 and 548 which merge 
into end plate 549. Said botton, side and end 
plates are all rigidly attached together and are 
rigidly attached to the rearward plate 48 (Fig. 1) 
of the truck 45 by virtue of which the platform 
545 is supported from said truck 45. It may be 
stated that the platform 545 and the elements 
carried thereby aid to balance the overhanging 
weight of the supplementary frame 00 and the 
structure carried thereby which overhangs the 
truck 45. It will be noted by reference to Fig.21 
of the drawings, that the side plate 548 and the 
rear plate 88 do not extend to the height of the 
side plate 5. We therefore provide supple 
mentary side plate 55 as an extension of side 
plate 648 and supplementary rearward plate 55 
as an extension of rearward plate 8, the tops of 
the plates 558 and 55 being substantially level 
with the top of side plate 54. 
As clearly seen by reference to Figs. 1 and 21 

of the drawings, the previously described, pres 
sure control valve 383 is carried adjacent the 
forward and top portion of the side plate 54. 
in the corner provided by the side plate 547 and 
the supplementary rearward plate 55, the hy 
raulic fluid supply tank 380 is supported. Ad 

jacent the opposite forward corner of the plat 
form 545 and supported upon the Supplementary 
reaward plate 55 is the two unit control valve 
$83. The volume control and pressure relief valve 
gCC (Fig. 21) and the relief pilot valve 428 are 
likewise carried on the supplementary rearward 
plate 55 a near the two unit control valve 363. 
The pressure gauge 4 is supported by the sup 
plementary side plate 550 which is provided with 
a window 552 (see Fig. 21), so that said gauge 
may be easily read. 

It is to be noted by reference to PigS. , 2 and 
21 that a pair of operating means 553 and 554 
are associated with the slide pistons 5 9 and 520 
of the two unit control valve 83 each of which 
comprises a pivoted lever pivoted to a bracket 
555 and extending respectively through slots 556 
and 55 in the plate 558 whereby they will be 
readily accessible at a position near the previ 
ously described operating levers 48, 479, 43 
and 88 d. As a consequence, the mining machine 
operator will have the control levers for both 
the four unit control valve 448, which is carried 
by the upright wall 45 (Fig. 36) and the two 
unit control valve 443, which is carried by the 
platform 545, close at hand so that they can 
be easily controlled. In this connection it may 
be stated that as seen in Fig. 39 of the draw 
ings, all of the hydraulic system which is to the 
right and above the line 558 is carried by and 
moved with the supplementary frame 00 and all 
of the apparatus which is to the left and below 
the said line 558 is carried by and moves with 
the platform 545. It is for this purpose that 
the pressure pipe 447 and the drain pipe 449 are 
both made of rubber hose since there is of course, 
appreciable movement of the supplementary 
frame both about a horizontal axis and a verti 
cal axis with respect to the platform 545. It is 
to be noted, however, that only two hoses ex 
tend between these relatively movable parts. 

Returning to Fig. 21 of the drawings, it is to 
be noted that at their right hand ends each of the 
slide pistons 59 and 520 is provided with auto 
matic spring controlled centering mechanisms 
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559 and 560, respectively, which operate auto 
matically to center said slide pistons 59 and 520 
whenever they are released. 
Supported from the bottom plate .546 of the 

platform 545 is an electric motor 56 f. (Fig. 1) 
with which is associated control mechanisms in 
control box 562 and starting resistors in resistor 
box. 563. The electric motor 56 f is for driving 
the mining machine both at transportation and 
sumping speeds through the mine and for op 
erating the oil pump 392 to provide hydraulic 
fluid, such as oil, under pressure to the previ 
Ously described hydraulic control system. The 
electric motor 56 drives gear mechanism sup 
ported upon platform 564 (see Fig. 21) support 
ed from the bottom plate 546 and comprising a 
pinion 565 keyed to the armature shaft of said 
electric motor 56. Pinion 565 meshes with two 
gears 566 and 567, the latter of which is keyed 
to a counter-shaft 568 (see Fig. 21) which is 
journaled in housing 569 by spaced ball bearings 
50 and 5. Surrounding the counter-shaft 568 
and mounted for free rotation with respect there 
to is a sleeve 572 Inounted in housing 569 upon 
ball bearings 53 and 54. Keyed to said sleeve 
62 is a worm gear 575 meshing with a worm 576 
which is driven through gear reduction mecha 
nism 57 from the rotary type hydraulic motor 
&44, previously described. 

It will be noted by reference to Fig. 1 of the 
drawings, that the gear housing 569 and the 
housing of gear reduction mechanism 577 are 
rigidly connected together and are rigidly con 
nected to the housing of rotary hydraulic motor 

is 444 whereby they will all be supported from the 
platform 564. ?? 
Also Surrounding the counter-shaft, 568 is a 

sleeve 58 mounted on said shaft 568 by roller 
bearingS 59 and 588. Intermediate its ends the 
counter-shaft 568 is provided with a plurality 
of dogs or jaws 58 for the purpose of effecting 
a driving relation with the sleeve 578 by way of 
cooperating jaws 582 formed on slide sleeve 583 
which is feathered to the outer portion of sleeve 

5 58 by cooperating key-ways and keys 588. The 
jaws 582 are also adapted to cooperate selective 
ly with jaws 585 on sleeve 52 to effect a driving 
relation between sleeves 52 and 58. It is evi. 
dent that in the central position of the jaws 
582, as illustrated in Fig. 21 of the drawings, 
neither the sleeves 572 and 578 nor the shaft 
568 and the sleeve 58 are connected together. 

, This, of course, represents a neutral position. 

60 
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Operating means for the sleeve 583 takes the 
forra of a shipper 586 operable by a pivoted bell 
crank 587 (see Fig. 1), pivoted to a bracket 588 
and derable from a rod 589 which, in turn, is 
operates from rod 590 through pivoted bell crank 
59, which rod 590 is controlled by crank. 592 
on the end of rod 593 supported in appropriate 
journals in bracket 594 and operable by handle 
595 which is adjacent operator's seat 596 at the 
rear left-hand corner of the platform 545. It 
is thus evident that by controlling the handle 595 
a driving connection may be made to the sleeve 
578 from the electric motor 561 through the gears 
565 and 567 and the shaft 568 or from the ro 
tary hydraulic motor 444 through the gear re 
duction mechanism 577, worm 576 and worm 
gear 575 (Fig. 21). The former drive is employed 
as a high speed drive for the mining machine 
for transportation purposes and the latter drive 
is employed for a low speed or sumping drive 
when the mining machine is cutting a kerf. 
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It may be stated that in normal Operation, 

the jaws 582 will engage either jaws 58 or 585 
so that either a high speed or a low speed con 
nection will be effected at this point. To main 
tain either of the mentioned driving relations 

, the bell crank lever 58 has associated with it 
spring compression mechanism 597. Operative to 
urge the slide sleeve 583 either to the right or 
to the left as the arm of the bell crank lever 58 
passes to either side of the vertical alignment 
with spring compression mechanism 59, as will 
be evident from reference to Fig. 1 of the draw 
ings. This spring compression mechanism will 
not only maintain the jaws in locked relation but 
will aid their movement into interlocking re 
lation under the Controlling influence of Oper 
ating handle 595. 
Adjacent its outer end the sleeve 578 is pro 

vided with an integral gear 598 which meshes 
with a large gear 599 (see Figs. 1 and 25), pro 
vided with a large hub 600 having spiral jaws 
60 and keyed to a second counter-shaft 602 
journaled in bearings 603 and 604 carried by 
upright plates 605 and 606, respectively, the for 
mer of which is supported from bottom plate 
546 and the latter of which is supported from 
platform 564. 

Loosely journaled on the counter-shaft 662 is 
a drive sprocket 60 provided with jaws 608 
adapted to be engaged with and disengaged from 
jaws 609 of clutch sleeve 60 keyed to and slid 
able on counter-shaft 602 by a pivoted shipper 
6 pivoted on shaft 6 2 and operable by rod 
63 (see Fig. 1) which may be adjusted longi 
tudinally of itself by handle 64 which may be 
placed on either side of stop lug 65 carried on 
the top of control box. 562. It will be evident that 
by moving handle 64 to one side of stop lug 
65 the jaws 608 and 609 will be engaged and by 
moving it to the other side they will become dis 
engaged. It is by virtue of this clutch that the 
operating or non-operating connection is deter 
mined for driving the mining machine either at 
a. sumping , or transportation speed. 

Below the drive sprocket 60 is a pair of guide 
and tensioning sprockets 66 and 67 mounted 
on shafts 688 and 69, respectively, both of which 
are carried by a pivoted chain adjusting arm 626 
pivotally mounted by pin 62 on a pair of up 
right plates 622 and 623 supported from bottom 
plate 546, the free end of which arm 62 has co 
operating therewith a chain adjusting set screw 
626 which may be adjusted to swing said arm 
620 about the axis of pin S28. 
Reeved about the sprockets 607, 66 and 6. 

and about a sprocket 625, keyed to the rearward 
axle 52 of the truck 45, is a drive chain 626, the 
lower run of which is supported intermediate 
the sprockets 66 and 625 by a bearing pad 62 
and the upper run of which is supported inter 
mediate the sprockets 6 and 625 by bearing 
pad 628. It is evident that by swinging the arm 
62C about the pin 62 f under the influence of the 
Set Screw 624 the tension of drive chain 626 
may be adjusted. It is to be particularly noted .6 
that the drive chain does not extend in a straight 
line between the sprocket 607 and the sprocket 
625 but is generally L-shaped. This provides for 
a relatively large amount of adjustment in the 
length of the chain 626 so that the distance be 
tween the axle 52 and the shaft 602 need not be 
determined with extreme accuracy. It all pro 
vides for a relatively large take-up vhich may 
be caused by stretching of the chain 626 so that 
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without extending beyond the limits of adjust 
ment thereof afforded by the arm 620. 
Also associated with the previously described 

hub 600 of the gear 599 and feathered to the 
outside thereof is a clutch sleeve 63G having 
spiral jaws 63 adapted to be selectively placed 
in engagement with or disengaged from the jaws 
60 of said hub 600 to effect a driving connection 
between said hub 600 and a chain sprocket 632 
and for driving an electric cable reel mechanism. 
Shifting movement of the clutch 630 is effected 
by a pivoted spring pressed shipper 633 holding 
jaws 60 and 63 normally engaged and pivoted 
to shaft 634 and operable by rod 635 and crank 
636 carried at the end of shaft 63T appropriately 
journaled in bracket 594 and having an operating 
handle 638 associated therewith which is adja 
cent the previously described operating handle 
595 for controlling the slide sleeve 583. 
Before describing the cable reel and the oper 

ating means therefor, attention is directed to 
gear 639 which meshes with a large gear 60 (see 
Fig. 1) formed integral with steel cable drum 
64 journaled on shaft 642 carried by side plate 
54 and an upright plate 643. The drum 64 
carries a steel cable 644 which is particularly 
useful in Case the mining machine is operated in 
very hard coal in which case it is employed to 
supplement the drive effected by wheels 57 (Fig. 
2) or, in case the mining operation is being car 
ried on up a slope. The cable 644 is adapted to 
be reeved about guide pulleys 645 or 646 at op 
posite sides of the platform 545 which are pref 
erably journaled on pivoted brackets 647 and 
648, respectively. 

It will be noted by reference to Fig. 25 of the 
drawings, that the gear 639 is feathered on the 
end of shaft 602 for sliding movement along the 
axis thereof to be brought into mesh with gear 
60 or brought out of mesh therewith. To effect 
this sliding movement of gear 639 we provide a 
shipper 69 adapted to slide upon rod 650 pro 
vided with retaining notches 65 and 652 with 
which a spring pressed detent 653 - is adapted 
to be selectively inserted. An operating handle 
658 is provided for the detent 653. It will be evi 
dent that when detent 653 is in notch 65 there 
will be a driving relation between gears 639 and 
gears 666 and when detent 653 is in notch 652 
this driving relation will no longer exist. 

It is furthermore to be noted by reference to 
Fig. 25 of the drawings, that the gear 566 which 
is driven from pinion 565 has an integral shaft, 
655 mounted in anti-friction bearings 656 in up 
right plate 606 and is keyed to a drive shaft 65 
of the hydraulic gear pump 392 of the previously 
described hydraulic control system. It is thus to 
be noted that whenever the electric motor 56 is 
in Operation the hydraulic pump 392 will be in 
operation to supply hydraulic fluid, such as oil 
under pressure, to the hydraulic control system. 
It is furthermore to be noted that this is entirely 
independent of the operation of the electric mo 
tor in casing of which drives the kerf cutting 
mechanism 60. In other words, the drive for 
moving the mining machine along the mine 
track is entirely independent of the drive of the 
kerf cutting mechanism. 

Attention is now directed particularly to Figs. 
1, 25, 27, 28, 29 and 30 and to the construction 
of the electric cable reel and mechanism asso 
ciated therewith. The previously mentioned 
Sprocket 632 (Fig. 25) drives a chain 658 (see 
Fig. 1) which, in turn, drives a sprocket 669 (see 

a complete link of the chain 626 may be removed 75 Fig. 27) which drives a cable reel 659 upon which 
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is reeled an electric cable 660 guided by Com 
pound screw reeling mechanism 66 (see Fig. 1). 
The cable reel 659 comprises a drum B2 having 
removable end walls 663 and 664 provided with 
insulating discs 665 and 666, respectively, the 
drum 662 having a dividing Web 667 (Figs. 29, 
30) and provided with a supporting and Oper 
atting shaft 668 driven from the sprocket 669 
by a friction slip clutch 670 (Fig. 27) which is 
so adjusted that when a predetermined pull is 
exerted by electric cable 660 on reel 659 said 
clutch 670 will slip. The clutch 670 comprises 
a central disc 67 keyed to shaft 668 and carrying 
on opposite faces clutch lining rings 62 com 
pressed against disc 67 by outer discs 673 and 
64 which are attached together by elongated 
bolts 65 and are urged toward each other and 
against clutch lining rings 62 and disc 6 by 
coil springs 676. The sprocket 669 is keyed to 
a flange of the disc 63. It is thus evident that 
movement of the sprocket 669 will be trans 
Initted to shaft 668 through the clutch 6, but 
will permit slippage between the two. 

it may be noted that the shaft 368 is journaled 
in a bracket 67 removably attached to plate 
68; welded to side plate 58 and is retained in 
place by disc 69 attached to shaft 668 by screws 
680. Lubricating fitting 68 is provided for the 
bearing end of shaft; 668. 
The shaft 668 also has cooperating therewith 

a brake mechanism 682 which prevents. Over 
running of the cable reel 659 when the cable 660 
is being pulled therefrom, which takes place 
without any driving connection to the cable reel 
$59, from the shaft 602 (Fig. 25). That is, the 
cable 66 is fed out while the mining machine 
moves forward, under which conditions the jaws 
6 and 63 (Fig. 25) ratched over each other. 
it, Inay further be stated in this connection that 
the driving relation between the shaft 682 and 
the reel 659 is only effected to haul in the 
cable 68. 

It is further to be noted that the compound 
screw reeling mechanism. 66A is driven from 
the shaft. 668 by a sprocizet ($83 (Fig. 27) and a 
chain 684 (Fig. 1) which cooperates th. 8, 
drive sprocket of the compound screw reeling 
mechanism 668. 
At its other end the drum 662 of cable reel 659 

is supported upon an upright plate 685 attached 
to bottom piate 546 and which carries a station 
alry bearing ring 686 supported from plate 685 by 
a plurality of spaced stub shaft 68 welded to the 
plate 685. The ring 686. is provided with a jour 
nal bearing 688 which receives a cooperating 
ring 689 rigidly attached to and forming part 
of the drum 662. A retaining ring 690 is at 
tached to ring 689 and forms an interlocking 
relation with ring 686 thereby preventing axial 
movement of the cable reel 659 relative to ring 
686 while providing for free rotation thereof. 
The stationary ring 686 also has rigidly but re 
movably attached thereto a cap 69 attached by 
machine screws 692 and carrying at its interior 
surface an elongated cylinder 693 of insulating 
material and a shorter clamping cylinder 694, 
preferably formed of metal. 
Mounted upon the cylinder 693 is a pair of 

spaced slip rings 695 and 696 which are rigidly 
attached thereto as by screws and which are 
provided with terminal blocks 697 and 698, re 
spectively, adapted to receive the ends of elec 
tric cable conductors 699 and 700, respectively, 
by which power is supplied to the electrical 
mechanisms of the mining machine including 
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electric motors 56 and electric motor in hous 
ing Ol. The cable conductors 699 and 700 are 
extended from cap 69 through conduit TO. It 
is, of course, evident that the cable conductors 
699 and 700, the slip rings 695 and 696 and the 
cylinder 693 of insulating material are all sta 
tionary while the cable reel 659 rotates when 
ever electric cable 660 is drawn out or pulled 
in, and it is necessary to provide electric con 
ductors between the conductors in cable 660 and 
cable conductors 699 and 700. Therefore, with 
in the drum 662 there is mounted a base 702 of 
insulating material upon which is supported a 
pair of terminal blocks 3 and 704 which re 
ceive conductors 705 and 706, respectively, the 
other ends of which are attached to similar ter 
minals one of which is seen at 08 and mounted 
upon insulating base 09 carried by web 667, as 
best illustrated in Figs. 29 and 30 of the draw 
ings. 
As best seen in Figs, 27 and 28 of the drawings, 

it is to be noted that the terFaina blocks 3 
and 8 are provided with arms and , 
respectively, which carry renovable contacting 
fingers 2 and 3, respectively, which have 
siding contact with the slip rings 695 and 696, 
respectively. It will be noted by reference to 
Figs, 27 and 28 of the drawings that contacting 
fingers 2 and 3 and the slip rings 695, 696 
are in a totally enclosed housing whereby they 
are fully protected and that access to said hous 
ing is gained by a pair of removable threaded 
doors formed in opposite sides of the drum 
662. 
Reverting to Figs. 29 and 30 of the drawings, 

it is to be noted that the terminals for the con 
ductors C5 and 06, one of which is seen at 08, 
are protected by a removable cover 5. It is 
also to be noted that this portion of the drun 
662 is of generally open construction (Fig. 27) 
providing ready access of the electric cable 686 to 
the terminals one of which is seen at 98 (Fig. 
30), it will his be seen that any pull or the 
cable 66 which is transmitted to the reel 659 
will be received by friction between the contacts 
ing convolutions of the cable 663 or will be ree 
ceived by the base (9 (Figs. 29, 30) which is 
rigidly attached to the web 66 of cable reel 
659 and no pulling force will be transmitted to 
the conductors 25 and 86 or to the terminal 
block 3 and G4. 

. As was previously pointed out, rotation of the 
turntable i? about an upright axis with respect 
to the truck 45 is effected by the piston motors 
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82 and 83 which are controlled by the two hit . 
control valves $43 and particularly by slide pisa 
ton 529 thereof controlled by an operating 
means 556 (Fig. 21) which is adjacent the 
forward left-hand end of platform 55 and close 
at hand to the operating evers 48, 49, 80 
and 68 (Fig. 2). 

It is also desirable to be able to control said 
hydraulic motors to swing the turntable 
from the operator's seat 596 as the mining mas 
chine is transported along the mine tracks 
through the mine, particularly to adjust the 
supplemental frame 00 and the kerf cutting 
mechanism 60 to round curves in the mine. 
Therefore, we provide at the opposite end of slide. 
valve 520 a pivoted operating bell crank 76 
(see Figs. 1 and 21) operable by rod 77 which is 
controlled by handle 8 positioned near the 
handles 595 and 638, all of which are readily op 
erable by an operator on seat 596 where the Op 
erator will ride when the mining machine is be 
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ing transported through the mine. It may addi 
tionally be pointed out that control handles 9 
and 720 are provided within reach of the op 
erator on seat 596 for controlling the motor 56 
and the motor in housing 0. 
When a kerf cutting mining machine is em 

ployed to perform a sumping and swinging kerf 
cutting operation it is usual to support the min 
ing machine against lateral movement by a plu 
rality of elongated jacks one end of each of 
which bears against the mine roof and the other 
against a portion of the mining machine. Gen 
erally there is one jack on one side of the for 
ward portion of the mining machine and another 
on the opposite rear side thereof, the jacks being 
inclined outwardly and laterally in opposite di 
rections from opposite sides of the machine. 
These jacks are thus employed for the double 
purpose of preventing the mining machine from 
becoming derailed and for preventing lateral 
feed of the kerf-cutter of the mining machine 
sliding the mine track laterally over the mine 
bottom or spreading the rails apart. It is evi 
dent that the turntable 7 and the supplementary 
frame OO must swing to cut an arcuate kerf 
and frequently may be adjusted while a sumping 
cut is being performed. It is therefore not ex 
pedient to rest a jack upon the supplementary 
frame 00. 
When a wheeled truck of a track-mounted 

mining machine remains stationary on a mine 
track during cutting operations, a roof jack may 
be anchored on the periphery of a selected wheel, 
but when sumping operations are to be per 
formed by moving the whole machine along the 
mine track, the roof jack will be displaced and 
drop off after a relatively short distance of travel. 
To provide for a greatly extended distance of 

travel during such sumping operations without 
throwing off the roof jack, we provide jack an 
choring collars 723 (Fig. 15) at the ends of the 
front axle 5 of the truck 65, so as to be free to 
swing or rotate relatively to the truck frame in 
dependently of the rotation of such front axle. 
Stub screws 125 are threaded into the outer ends 
of the axles and the circular caps 24 threaded 
onto such stub screws to provide for the outer 
thrust bearings for the hub of the wheels 5. 
The outer central portions of the caps 24 are 
provided with outwardly projecting bearings on 
which the jack anchoring collars 723 are jour 
nailed for free rotation of the axle 5 relatively 
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thereto. Retaining rings 723' are welded to the 
outer ends of the journal bearings to keep the 
collars in close fitting contact with the caps 
724, as shown in Fig. 15. Set screws 24' lock 
the caps 724 against turning relatively to the 
axle shaft 5. 
Now upon placing roof jacks with their lower 

ends on the collars 723 and with their upper ends 
leaning forwardly, outwardly and laterally from 
the machine toward the working face, the jacks 
will remain effectively anchored at both their up 
per and lower ends during an appreciable dis 
tance of forward feeding travel of the machine 
along the mine track. This distance of travel 
may be as much as three or four feet. Such ro 
tatable collars 725 serve as pivoted anchorages 
for the lower ends of the roof jacks which enables 
the use of simple and inexpensive roof jacks in 
that each may comprise a pipe or rod pointed at 
its upper end with an arcuate shoe at its lower 
end to fit the contour of the collar 725. If de 
sired the roof jacks may be adjustable in length 
so as to be extensible for the various positions 
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of the mining machine during rectilinear sump 
ing and withdrawal feeding movements parallel 
to the mine track. r 

It may also be noted by reference to Fig. 2 of 
the drawings that the supplementary frame 00 
carries a pair of electric lights 72 and 722 at 
opposite sides thereof to illuminate the work 
ahead of the mining machine or to illuminate the 
entry, room or tunnel in which the mining ma 
chine is travelling. 

It may further be mentioned that adjacent 
its rear end the turntable 72 is provided with a 
basket rim 26 (see Figs. 4 and 5) which co 
operates with the top plate 72 of turntable if 
to provide a holder or receptacle which is found 
useful to receive tools or other loose objects 
which a mine operator may care to keep ready 
at hand, 

It is also to be noted that a guide plate 72 
(Figs. 4 and 5) extends forwardly from the Sup 
plementary rearward plate 55 to guide any ma 
terial to the receptacle formed by the basket rim 
726 and to prevent it falling below the turn 
table top plate 72 and onto the top plate 70 of 
the truck 45. 

It may further be stated that while FigS. 1 
and 21 of the drawings, show most of the mecha 
nism carried by the platform 545 as exposed, 
said mechanism will, in fact, be covered by cover 
plate means 28 seen in Fig. 4 of the drawings, 
which cover plate means covers substantially the 
entire platform 545 except that it will not cover 
the motor 56, control box 562 or the Space im 
mediately to the rear of said control box. 562 
which, of course, provides a space for the Opera 
tor who rides on seat 596. Adjacent Said seat 
596 the cover plate 728 terminates at the ex 
tremity of upright plate 685. 

in the operation of the mining machine com 
prising our invention for transportation through 
the mine, it is evident that the wheels 57 of the 
truck 45 Will be driven from the electric motor 
56 through a relatively high speed drive which 
is effected by virtue of the engagement of jaws 
608 and 609 (Fig. 25) and by the engagemen 
of jaws 58 and 582 (Fig. 21). During this 
transportation operation the operator will ride 
on the seat 569 where he will have ready con 
trol of operating handles 595 and 638. The oper 
ator can also control the motor 56 from this po 
sition through the control handles 9 and 20. 
It is manifest that whenever the motor 56 is in 
operation the pump 392 of the hydraulic control 
system will also be in operation to supply hy 
draulic fluid under pressure for any desired pur 
pose. It may be stated that when the pump 392 
is doing no useful work, the hydraulic fluid de 
livered thereby will flow through a low resistance 
path through the two unit control valve 443 and 
the four unit control valve 448 back to the Sup 
ply tank 380 by way of drain pipe 449. 
Should it be necessary to adjust the turntable 

7 for any purpose during transportation of the 
mining machine as, for example, when travel 
ling around a curve, the operator on seat 596 
can readily operate handle 78 to control slide 
piston 5f 9 of the two unit control valve 443 
which controls the piston motors 82 and 83 for 
adjusting the turntable 7 about its vertical axis. 
It is, of course, evident that movement of the 
handle 78 in opposite directions will cause ro 
tation of the turntable 7 in opposite directions 
and that when handle 78 is in its normal posi 
tion to which it automatically returns, the piston 
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motors 82 and 88 will be locked in their adjusted 
positions thereby to lock the turntable 7. 
After the mining machine has reached a place 

or position where it is desired to cut a kerf of 
any type, the operator will control said mining 
machine from a position adjacent the left side 
thereof and at the rear of the supplementary 
frame 100 where the operating levers 48, 479, 
480, 48, 553 and 554 are located. 

In the performance of a kerf cutting opera 
tion it "is to be noted that the electric motor in 
casing to has for its sole purpose the driving of 
the cutter chain 57 of the kerf cutting mecha 
nism 60; as a consequence, all the power of said 
electric motor may be applied to the kerf cut 
ting operation. 

All of the various adjustments to the mining 
machine are effected from power derived from 
the electric motor 56, most of which adjust 
ments are effected by the hydraulic control sys 
tem. Supplied with hydraulic fluid, such as oil, 
under pressure from the pump 392, in a manner 
previously described. In this connection it is to 
be noted that the low speed sumping of the min 
ing machine is effected by driving the wheels 57 
of the truck 45 from the electric motor 56 
through a hydraulic gear train or coupling unit 
including the pump 392 and the rotary hydraulic 
motor 444 which motor 444 is under the control 
of the slide piston 59 of two unit control valve 
443. By virtue of this hydraulic drive it is mani 
fest that the rate of feed during sumping is not 
only independent of the rate of travel of the 
cutter chain, but is also responsive to the hards 
ness of the coal or the resistance of the coal to : 
the entrance of the kerf cutting mechanism 60. 
In other words, a hydraulic coupling provides 
for flexibility in the drive of the mining machine 
at sumping speeds and also greatly reduces the 
amount of gearing which would otherwise be 
necessary to effect the low Speed drive required 
for sumping. . It is furthermore to be noted that 
this driving connection will be effected When 
jaws 582 (Fig. 2) are in engagement with jaws 
585 which are controlled by handle 595. 
Attention is now directed particularly to Figs. 

40, 41, 42, 43, 44 and 45 which illustrate some, 
but not all, of the kerf cutting operations which 
can be performed by the mining machine come 
prising our invention. As clearly illustrated in 
these figures of the drawings, the wheels 5 of 
the truck ?ts are adapted to travel on the rails 
29 of a mine track which are supported on 

cross-ties 3. 
in Fig. 40 of the drawings there is illustrated 

the flexibility of the mining machine in cutting 
a horizontal kerf or kerf which may be inclined 
slightly to the horizontal. As here illustrated an 
arcuate cut 73 f is made between the side walls 
or ribs 732, 733 of the room or place where the 
mining operation is being conducted. This kerf 
may be cut by a combined action of swinging 
of the kerf cutting mechanism 60 about the 
vertical axis of the drive shaft 9 and the swing 
ing movement of the turntable about its up 
right axis. It is, of course, evident that both 
swinging motions are controlled by hydra lic 
piston motors, the first by hydraulic piston 
motors 205 and the second by hydraulic piston 
motors 82 and 83. 

In Fig. 41 of the drawings, there is illustrated 
the cutting of horizontal arcuate kerfs with the 
kerf cutting mechanism 60 in the top cutting 
position which, of course, is effected by turning 
over the cylinder 40 by operation of rotary hy 
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diraulic motor 269. The level at which this hori 
Zontal kerf is cut is adjusted by the vertical ad 
justment of supplementary frame. CO about the 
axis of stud shafts 03 at the rear end of turn 
table 7 and may be anywhere between the two 
dotted line positions of the kerf cutting mecha 
nism f60 illustrated in Fig. 41 of the drawings. 
This provides for the cutting of a horizontal 
kerf adjacent the roof 734 of the mine room and 
in planes below said roof anywhere to the posi 
tion below the top of the mining machine repre 
sented by the lower dotted lines 60. 

In Fig. 42 the kerf cutting mechanism 60 is illustrated in bottom cutting positions and this 
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figure illustrates the range of horizontal kerfs 
which can be cut thereby when in said bottom 
position which extend from the mine floor at 
which the kerf cutting mechanism is shown in 
full lines to a relatively high position where 
it is illustrated in dotted lines. It is obvious by 
a comparison of Figs. 41 and 42 that there are 
no vertical blind spots whatever and that the 
mining machine can cut a horizontal kerf any 
where between the roof of the nine room and the 
floor thereof. It is, of course, evident that kerfs 
which are inclined any amount to the horizontal 
may also be cut between wide limits. 

Figs. 43, 44 and 45 illustrate vertical kerf cut 
ting positions of the kerf cutting mechanism 
Í60 and the extreme range through which they 
may be cut by the combined adjustment of the 
supplementary frame OO and the kerf cutting 
mechanism 60. It is to be particularly noted 
from reference to Fig. 43 that vertical kerfs 
cannot only be cut from the mine floor of the 
mine roof 34 but in case the mining machine 
is desired for use in strip'mining, vertical kerfs 
may be cut along the sides of the rails, 29 to 
depths appreciably below said rails. 
As illustrated in Fig. 45 of the drawings, the 

vertical kerfs may be cut anywhere between the 
ribs of the mine room as determined by the 
length of the supplementary frame to measured 
from the pivot point of the turntable to the 

5 kerf cutting mechanism f 60 when said turntable 
i is swung either to the right or to the left the 

greatest permissible amount, and the kerf cutting 
mechanism 60 is vertical and parallel with the 
track 29. Between these two extreme condi. 
tions, which are illustrated in dotted lines in 
Fig. 45 of the drawings, there are no blind spots 
whatever because the kerf cutting mechanism 
60 can be moved to the longitudinal axis of the 
mining machine when on either side of the longi 
tudinal axis of neck i09 and still lie in a plane 
parallel with said longitudinal axis of the mining 
machine. 

In Fig. 44 of the drawings, the mining ma 
chine is shown cutting an angle shear from a 
Straight track, though the same cut may be made 
from a curved track through one of the ribs of 
the room or to make an entry into a new mine 
room. This operation is effected by first adjust 
ing the kerf cutting mechanism f GO, as illus 
trated in full lines in Fig. 44, and starting the 
CUt by Swinging the turntable Tl about its ver 
tical axis. After the kerf is started the kerf 
cutting mechanism 60 is allowed to float on the 
vertical axis provided by the yoke 72 by open 
ing the hand valve 526 of the hydraulic control 
System disclosed in Fig. 39 of the drawings. The 
kerf cutting mechanism f 60 is continued to be 
fed along a straight line in its own plane by con 
tinuous rotation of the turntable about its up 
right axis with the kerf cutting mechanism 60 
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floating as aforesaid and with a slow forward 
feeding of the mining machine along the rails 
729 toward the right as viewed in Fig. 44, until 
the kerf cutting mechanism 60 has been im 
bedded in the coal vein its full effective length. 
Thereafter the cutting mechanism 60 is fed in 
a vertical plane by swinging the same on the 
axis 79 (Fig. 6) of the cutter bar by means of the 
hydraulic motors 205. Finally a withdrawal cut 
is made by reversing. the sumping operation, to 
complete the cutting of a parallel ribbed kerf in 
a vertical plane extending at an acute angle 
with the face of the rib. 

It should be understood that such vertical 
kerfs are spaced apart along the rib and the coal 
thus shot down between the kerfs and removed 
leaving the opening illustrated in Fig. 44 between 
the dotted line positions 60, 60. These mining 
operations are intended to be preliminary to the 
formation of a break-through in a pillar, and are 
followed by the laying of a curved mine track 
into such opening so that the mining machine 
may be operated from the curved mine track to 
produce additional spaced-apart vertical kerfs in 
the pillar to facilitate dislodgement of the coal 
between such vertical kerfs. Such mining opera 
tions are carried on until the break-through is 
completed. 

It is evident that the hydraulic control system 
affords a compact and rugged mining machine 
with such flexibility of adjustments as to secure 
very speedy operations in the cutting of horizon 
tal and upright kerfs in a coal face in advance 
of the mine track with no blind spots whatever 
and in the cutting" of spaced upright kerfs from 
either side of a straight track or a curved track. 
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 we therefore wish not to 
be restricted to the precise construction herein 
disclosed. 

Having thus described and shown an embodi 
ment of our invention, What we desire to Secure 
by Letters Patent of the United States is: 

1. In a mining machine, the combination with 
a support, of a supplemental frame pivotally con 
nected at its rear end to said support for adjust 
ment of the elevation of the forward end of said 
Supplemental frame on a horizontal axis, arms 
rigidly connected at their forward ends to the 
sides of said supplemental frame and branching 
rearwardly in spaced-apart relation to the sides 
of the supplemental frame, hydraulic reciprocat 
ing cylinder and piston motors, means for piv 
otally connecting the pistons of the motors to 
said supports, mechanism for journaling the 
cylinders of the motors between said arms and 
the sides of said supplemental frame, kerf-cut 
ting mechanism mounted on said supplemental 
frame, and means for effecting the operation of 
said motors to adjust the elevation of said kerf 
cutting mechanism on said horizontal axis. 

2. In a mining machine, the combination with 
a support, of a chain kerf-Cutter comprising a 
cutter bar, a cylindrical bearing at the outer end 
of said support, a cutter head journaled in said 
cylindrical bearing, power-transmission mecha 
nism extending from said support through said 
cutter head to said kerf-cutter to drive the same 
and comprising a shaft at right angles to said 
cutter bar projecting through an arcuate slot in 
said cylindrical bearing, a pair of arcuately slot 
ted segmental sleeves with said cylindrical bear 
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ing in position to maintain closed said arcuate 
slot in the cylindrical bearing, a limit stop in 
position on the cylindrical bearing to co-operate 
with the slots in said segmental sleeves, and 
motor-operated means connected to said cutter 
head to swing the same on its pivot to effect 
swinging of the cutter bar through a wide angle 
while said sleeves maintain closed the said arcu 
ate slot in said cylindrical bearing. 

3. In a mining machine, the combination with 
a support, of a cylindrical bearing at the Outer end 
of said support, a chain kerf-cutter comprising a 
cutter bar, a cutter head comprising an enclosing 
cylindrical drum journaled in said cylindrical 
bearing, power-transmission mechanism extend 
ing from said support and through a slot in said 
drum to said kerf-cutter to drive the same, said 
power-transmission mechanism comprising a 
shaft extending at right angles to the axis of 
said drum and through an arcuate slot in said 
cylindrical bearing to said cutter bar at right 
angles to the latter, a pair of overlapping seg 
mental sleeves fitting between said drum and 
said cylindrical bearing and having slots of dif 
ferent lengths for the projection of said shaft 
therethrough, limit stop mechanism associated 
with said sleeves to prevent the same from mov 
ing at any time to positions opening the arcuate 
slot in said cylindrical bearing, and means for 
adjusting the cutter bar transversely of itself by 
moving said cutter head on the axis of said drum 
While said shaft slides said sleeves successively 
relatively to said cylindrical bearing to maintain 
enclosed the power-transmission elements within 
the said drum and thereby prevent lubricant 
from escaping therefrom. 

4. In a mining machine, the combination with 
a supporting frame, of a supplemental frame 
mounted thereon for rotary adjustment relative 
thereto, mining mechanism carried by said sup 
plemental frame, a motor mounted on said sup 
plemental frame and connected to said mining 
mechanism to adjust the same, a reel mounted on 
Said supplemental frame on the axis of rotation 
thereof relative to said supporting frame, means 
for supplying power to said motor including a 
flexible conductor colled about said reel and con 
nected to said motor, and means for effecting 
rotary adjustment of said supplemental frame 
relative to said supporting frame while maintain 
ing taut said flexible conductor, 

5. In a mining machine, the combination with 
a Supporting frame, of a supplemental frame 
mounted thereon for rotary adjustment relative 
thereto, mining mechanism carried by said sup 
plemental frame, means comprising a motor car 
ried by Said supplemental frame for adjusting 
Said mining mechanism relative to said supple 
mental frame, a reel mounted on said supplemen 
tal frame to rotate therewith relatively to said 
Supporting frame on the same axis of rotation, 
another reel mounted on the supporting frame 
On a parallel spaced-apart axis and in the plane 
of the first-named reel, a flexible power conduc 
tor extending from the supporting frame to said 
motor and associated with said reels, means for rotating said supplemental frame relatively to 
Said supporting frame to effect rotary adjust 
ment of the mining mechanism bodily, and means 
operatively connected between the supplemental 
frame and the reel on the supporting frame to 
effect rotation of the last-named reel in unison 
with the rotation of the reel on the supplemental 
frame and thereby take up the flexible conductor 
on One reel while paying it out from the other. 
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6. In a mining machine, the combination with 

a supporting frame, of a supplemental frame 
mounted thereon for adjustment relative thereto 
on a predetermined axis, kerf-cutting mecha 
nism mounted on said supplemental frame for. 
adjustment relative thereto, means for adjusting 
said kerf-cutting mechanism relative to said 
supplemental frame comprising a fluid-pressure 
motor mounted on said Supplemental frame to 
rotate bodily therewith, a hose reel mounted on 
said supplemental frame to rotate with said sup 
plemental frame on said axis, a hose Wound on 
said reel and connecting a source of power om 
said supporting frame to said fluid-pressure no 
tor, means operatively connected to said supple 
mental frame for taking up and paying out said 
hose during rotation of Said reel to maintain the 
hose taut for the various positions of rotary ad 
justment of said supplemental frame on said 
axis, and means for rotating said supplemental 
frame on said axis to adjust the kerf-cutting 
mechanism bodily. 

7. In a mining machine, the combination with 
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a support, of a pump thereon, a supplemental 
frame mounted thereon for rotary adjustment 
relative thereto on a predetermined axis, a hose 
reel mounted to rotate on said axis, fiuid-pres 
sure operating means on said supplemental 
frame, a hose wound on said reel and adapted 
to connect said pump to Said fiuid-presSure op 
erating means, and means for effecting the pay 
ing out or winding up of said hose on said reel 
when said supplemental frame is rotarily adjust 
ed On said axis. 

8. In a mining machine, the combination with 
a support, of a cylinder mounted thereon for 
rotary adjustment relative thereto, a reel on said 
cylinder to rotate therewith, a flexible power 
conductor wound on said reel, and means for re 
ceiving the conductor when paid out from said 
reel upon rotation of the latter in one direction 
and for paying out the conductor to Said reel 
upon rotation of the latter in the opposite direc 
tion and thereby maintain taut said flexible con 
ductor during the Various positions of rotary ad 
justment of said cylinder on said support. 

9. In a mining machine, the combination with 
a frame, of a rotatable cylinder thereon, a reel, 
a flexible conductor attached at one end to said 
cylinder and at the other end to said reel and 
having sufficient length to coil about said cylin 
der and said reel to permit rotation of Said cyl 
inder through an arc not less than 270 degrees, 
means for limiting the rotation of Said cylinder, 
and means for rotating said cylinder and reel to 
gether while maintaining said conductor taut. 

0. In a mining machine, the combination 
with a support, of a shaft journaled to said Sup 
port, a reel on said shaft, a supplemental frame 
mounted on said support for rotary adjustment 
relative thereto on a predetermined axis, mining 
mechanism mounted on said supplemental 
frame, fluid-pressure motor mechanism on said 
supplemental frame and connected to said min 
ing mechanism to adjust the same relative to 
said supplemental frame, a hose wound On Said 
reel and connected to said fluid-pressure motor 
mechanism to conduct the fluid-pressure medi 
um thereto, and means affording passageways 
from said hose through said shaft to a source of 
fluid pressure on said support. 

11. In a mining machine, the combination 
with a support, of a reel mounted thereon to ro 
tate relatively thereto, a supplemental frame 
mounted on said support for rotary adjustment 
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relative thereto, mining mechanism mounted on 
said supplemental frame, means comprising a 
fluid-pressure motor for adjusting said mining 
mechanism relative to said supplemental frame, 
a hose. Wound on said reel and connected to said 
notor, means comprising a flexible cable for ro 
tating said reel when said supplemental frame 
is rotarfly adjusted relative to said support, and 
means affording passageways to said hose from 
a source of power on said support during the 
various positions of said reel. 

12. In a mining machine, the combination 
with a main frame, of a supplemental frame 
mounted thereon for rotary adjustment relative 
thereto, mining mechanism mounted on said 
supplemental frame, means comprising a fluid 
pressure motor for adjusting said mining mech 
anism, reeling mechanism, a hose associated 
with said reeling mechanism and connected be 
tWeen a Source of power om Said main frame to 
said motor, and means comprising a flexible ca 
ble and anchoring and tensioning means there 
for to effect the driving of said reeling mecha 
nism to maintain the hose taut during rotary 
adjustment of said supplemental frame relative 
to said main frame. 

13. In a mining machine, the conbination 
with a supporting frame having a horizontal rear 
portion and a downwardly inclined forward por 
tion, of a motor on the rear portion of said 
frame, kerf-cutting mechanism on the outer end 
of said downwardly inclined forward portion of 
said frame, a downwardly inclined driven shaft 
extending along said downwardly inclined for 
ward portion of said frame, and power transmis 
sion mechanism gearing between said motor and 
Said driven shaft and comprising a countershaft 
parallel to the motor axis with spur gearing 
connected between one end thereof and the mo 
tor and spiral gearing connected between the 
other end of said countershaft and the said 
downwardly inclined driven shaft. 

14. In a mining machine, the combination with 
a supporting frame, of a plane kerf-cutter 
mounted thereon in position to cut a kerf in 
an upright plane, fluid-pressure motor mechas 
nism for Swinging said kef-cutter on an up- . 
right pivot relatively to said supporting frame, 
means comprising a pair of conduits for con 
trolling said fluid-pressure motor mechanism, a 
valve between said conduits for freeing said 
kerf-cutter to float on its pivotal connection to 
said supporting frame, and equalizing relief 
valve mechanism between said conduits and 
adapted to co-operate with said fluid-pressure 
notor mechanism. 

15. In a mining machine, the combination with 
a supporting frame, of a plane kerf-cutter 
mounted thereon in position to cut a kerf in 
an upright plane, a reciprocating double acting 
fluid-pressure motor comprising a piston in a 
cylinder with a piston rod projecting from one 
end of the cylinder, mechanism connecting said 
piston rod to saidi kerf-cutter to effect swinging 
of the latter on an upright pivot when the motor 
is operated, means comprising a pair of conduits 
for controlling said motor, a valve between said 
conduits to permit the kerf-cutter to float rela 
tively to said supporting frame, and equalizing 
relief valve mechanism between said conduits 
and adapted to act automatically to compensate 
for the unequal displacement of fluid-pressure 
medium. On opposite sides of Said piston and thus 
maintain freedom of floating of said kerf-cutter. 

16. In a mining machine, the combination with 
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track-mounted supporting framework, of a kerf 
cutter mounted thereon for adjustment to an 
upright plane, a piston and cylinder double act 
ing hydraulic motor connected to said kerf-Cutter 
to Swing the same on a vertical pivot while the 
kerf-cutter is in upright or shearing position, a 
hydraulic system comprising a pair of conduits 
for controlling said motor and locking the motor 
in adjusted position, a valve between said con 
duits for freeling the kerf-cutter for floating the 
latter for feed along a curved nine track, means 

O 

for moving the whole machine along such curved 
track to effect feeding of the kerf-cutter while 
in shearing position, and automatic equalizing 
relief valve mechanism between said conduits 
for preventing interference with the free floating 
of the kerf-cutter as the machine moves along 
the curved mine track and the swinging of the 
kerf-cutter on its vertical pivot alters the posi 
tion of the piston in said cylinder. 

17. In a mining machine, the combination 
with a supporting framework, of mining mecha 
nism mounted thereon, means for driving said 
mining mechanism, hydraulic mechanism for 
feeding said mining mechanism including a 
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Source of hydraulic fluid under pressure, a con- . 
trol valve, a hydraulic motor, and means for vari 
ably adjusting the feed rate of said mining 
mechanism to any one of a plurality of prede 
termined maintained speeds when said control 
valve is in its normal open position, said last 
named means including an adjustable member, 
there being a predetermined maintained speed." 
for each position of adjustment of said adjustable 
member. 

18. In a mining machine, the combination 
with a supporting framework, of mining mecha 
nism mounted thereon, means for driving said 
mining mechanism, hydraulic mechanism for 
feeding said mining mechanism including a source 
of hydraulic fluid under pressure, a control 
valve, a hydraulic motor, and a volume control 
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valve for variably adjusting the feed rate of said 
mining mechanism to any one of a plurality 
of predetermined maintained speeds when said 
control valve is in its normal open position, said 
volume . control valve including an adjustable 
member, there being a predetermined maintained 
Speed for each position of adjustment of said 
adjustable member. 

19. In a mining machine, the combination 
with a supporting framework, of a kerf-cutter 
having an endless bit carrying cutter chain and 
mounted for Swinging movement on said frame 
Work, a motor for driving said cutter chain, 
hydraulic mechanism for feeding said kerf-cut 
ter by swinging movement including a source 
of hydraulic fluid under pressure, a control valve, 
a hydraulic motor, and means for variably ad 
justing the feed rate of said kerf-cutter to any 
one of a plurality of predetermined maintained 
speeds when said control valve is in its normal 
Open position, said last named means including 
an adjustable member, there being a predeter 
mined maintained Speed for each position of 
adjustment of said adjustable member. 

20. In a mining machine, the combination with 
a Supporting framework, of a kerf-cutter having 
an endless bit carrying cutter chain and mounted 
for swinging movement on said framework, a 
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motor for driving said cutter chain, hydraulic 
mechanism for feeding said kerf-cutter by Swing 
ing movement including a source of hydraulic 
fluid under pressure, a Control valve, a hydraulic 
motor, and a volume control valve for variably 
adjusting the feed rate of said kerf-cutter to 
any one of a plurality of predetermined main 
tained speeds when said control valve is in its 
normal open position, said volume control valve 
including an adjustable member, there being a 
predetermined maintained speed for each posi 
tion of adjustment of said adjustable member. 
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