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UNITED STATE 

v 

2,384,083 

s PATENT OFFICE 
2,384,083 

KERF-CUTTING MACHINE 
Edward J. Doberstein, Blue Island, Ill, assignor to 
Goodman Manufacturing Company, Chicago, 

a corporation of inois 
Application October 21, 1942, serial No. 462,789 

21 Claims, (C1, 262-28) w 
This invention relates to improvements in kerf 

cutting machines and has as its principal objects. 
to provide a new and improved form of kerf-cut 
ting machine of the rubber-tire wheel mounted 
type. 

Heretofore, kerf-cutting machines mounted on 
rubber-tired wheels have been provided with a 
cutter bar mounted on a turntable, and the bar 
has been fed across the coal face by turning 
movement of the turntable about its axis, Due 
to the shifting of weight on the supporting truck 
for the turntable as the cutter bar swings lateral 
ly across the forward end of its supporting truck, 
the tires on one side of the truck will flex as the cutter bar passes thereover and extends laterally 
therebeyond. This causes tilting of the cutter bar 
in the coal face which results in binding of the 
cutter bar, and also causes the kerf-cut by the 
cutter bar to be inclined with respect to the hori 
zontal, making it difcult to withdraw the cutter 

10 

5 

bar upon completion of the transverse cut with 
out binding. 
The kerf-cutting machine of my present inven 

tion has as its objects to overcome these dificul ties by providing all four supporting wheels of 
the kerf-cutting machine with mountings so they 

I will turn at right angles to the body of the ma 
chine proper and will support the machine for 
novement in a erse or a longitudinal di 
rection. 

A. more specific object of my invention is to 
provide a rubber-tired mounted machine having 
a rigid projecting cutter bar and having the sup 
porting wheels mounted to feed the machine and 
cutter bar longitudinally into the coal face and 
transversely thereaCross, together with inde 
pendent power operated means for driving the 
supporting wheels. 
Other objects of my invention will appear 

from me to time as the following specification 
proceeds and with reference to the accompany 
ing drawings wherein: 

Figure 1 is a plan view of a kerf-cutting ma 
chine constructed in accordance with my inven 
tion, with certain parts broken away and certi 
other parts shown in horizontal section; 

Figure 2 is a view in side elevation of the device 
shown in Figure 1, with certain parts broken 
way and certain other parts shown in substan 

tially longitudinal section; 
Figure 3 is an enlarged view in side elevation 

of the central part of the rhachine, with certain 
other parts broken away and shown in longitud 

35 

along line 12-12 of Figure i: 

45 
certain : 

nal section than are shown in Figure 1, in order to SS 

show certain details of the elevating and guide 
means for the cutting element; 

Figure 4 is an enlarged fragmentary view in 
side elevation of the front part of the machine 
shown in Figure 1 with certain other parts broken 
away and shown in longitudinal section than are 
shown in Figures 2 and 3; , 

Figure 5 is an enlarged partial fragmentary 
longitudinal sectional view of the front part of 
the machine shown in Figure 1, illustrating cer 
tain details of the drive to the cutter chains; 

Figure 6 is an enlarged fragmentary view in 
side elevation of the rear part of the machine 
shown in Figure 1, with certain parts. broken away and certain other parts shown in longitudi-, . 
nal section in order to more clearly illustrate the 
drive to the discharge conveyer; 
ligure is an enlarged fragmentary plan view 

of the front part of the machine shown in Figure 
l, with certain ports broken away and certain 
other parts shown in horizontal section; | 

Figure 8 is an enlarged fragmentary plan view. 
of the rear part of the machine shown in Figure . 
1, with certain parts broken away and certain 

rear conveyer; 
Figure 9 is an enlarged fragmentary trans 

verse sectional view taken substantially along line - of Figure 1, but showing the cutting ele 
ment in an elevated position; 

other parts shown in horizontal section in order . . . 
to illustrate certain details of the drive to the 

Figure 10 is an enlarged transverse sectional view taken substantially along line of rig 
ure 1, but drawn to a smaller scale than Figure 9; 

Figure, 11 is an enlarged transverse sectional 

Figure 10 and taken substantially along line 
- of Figure 1; - 
Figure 12 is an enlarged fragmentary trans 

verse sectional view drawn substantially to the 
sane scale as Figure 11 and taken substantially 

/ 
Figure 13 is an enlarged partial fragmen 

plan view of the forward part of the machine 
with certain parts broken away and certain other 

s parts shown in horizontal section in order to 
more-clearly illustrate certain details of the drive 
to one of the front track wheels; 

Figure 14 is an enlarged partial fragmentary 
50 plan view of the rear part of the machine shown 

view drawn to substantially the same scale as 

in Figure 1, with certain parts broken away and 
certain other parts shown in horizontal section 
in order to show certain details of construction 
of the discharge conveyer; 

Figure 15 is a diagrammatic plan view show 

  



2 2,884,083 
ing the operation of the machine in a mine room; 
and 

Figure 16 is a diagrammatic view of the fluid 
circuit for one of the wheel units of the ma 
chine. 

Like reference characters refer to like parts 
throughout the various figures of the drawings. 

Referring now to the details of the embodi 
ment of my invention illustrated in the drawings, 
the machine generally comprises an elongated 
cutter frame 0 having a plurality of parallel 
horizontally spaced cutter bars , projecting 
forwardly therefrom and rigidly mounted there 
O 
carrying cutter chain f2 guided for orbital move 
ment thereabout and movable into a cuttingspas 
sageway 3 formed in said frame and extending 
along opposite sides of said cutter bar (see Fig 
ures 1 and 9). 
extensible chute 4 telescopically mounted in the 
advance side thereof, which has a deflector 5 
on its forward end, adapted to engage and fol 
low the coal face during cutting across a coal 
face, to collect the cuttings, discharged by said 
cutter chains. Said cutter chains act as con- 25 face. 
veyers and move the cuttings rearwardly along 
said extensible chute and cuttings passageway for 
discharge into a discharge conveyer 6 at the rear 
end of said cuttings passageway in a manner sim 

30 by power. . . . ilar to that shown and described in a prior ap 
plication: Serial. No. 402,052, fled by Thomas E. 
Pray on July 12, 1941, now Patent No. 2,310,314, 
and no part of my present invention. So not here ... 
in show-or described in detail. Said discharge 
conveyer extends along the bottom of the cutter 
frame to and is provided with an inclined ver-. 
tically adjustable.discharge portion f7, which ex 
tends beyond the rear end of said frame, for dis 
charging the cuttings into a suitable receptacle 
Such as a conveyer or a nine car, 
As herein shown, three cutter bars are pro 

vided. Said cutter bars may be so spaced as to 
cut out a complete coal seam, if desired, or where 
the coal seam is too thick to do this practically, 
said bars may be elevated as a unit to cut out 
one portion of the coal seam with one lateral 
cut, and may be lowered to cut out, the remainder 
of the Seam with a second lateral cut. 
The lower cutter bar f is mounted on the 

lower portion of the cutter frame O and is se 
cured thereto by means of a bolt f8 threaded in 
the lower end of a hollow spacing member 9 

Said spacing member extends (see Figure 9). 
within a central open portion of said cutter bar 
and also serves as a clamping member to clamp 
said cutter bar in position. . The intermediate. 
and upper cutter bars it are secured to said. 
frame by means of a bolt 20 threaded into a 
clamping member 2 engaging the lower side of 
the intermediate cutter bar. and the inside of 
the spacing member 9, upon which said inter 
mediate cutter bar is supported. Said bolt ex 
tends through a clamping member 22, engaging 
the upper side of the upper cutter bar. , and 
the head of said bolt engages the upper side of 
said clamping member 22 to hold said clamping 
member in engagement with said upper cutter . 
bar... Said bolt also extends through a spacing 
member 23 vertically spacing the intermediate. 

. . . . . to formed integral with the cutterframe O. A pair . and upper cutter bars. . . . . . . 
The cutter frame. io is mounted on a pair of . . . 

front rubber-tired wheels: 25, 25 and a pair of 
rear rubber-tired wheels 26, 28, for vertical ad- . 
justment with respect. to said wheels, to vary the 
cutting plane of the cutter bars , . Each 

Each of said cutter bars has a cutter bit 
li5 of said wheel. 

Said cuttings passageway has an 
20 steering, will hereinafter be more clearly described 

of said front wheels 25, 25 is mounted in a wheel 
housing 27 on an axle 28, which wheel housing 
in turn is mounted in a wheel suporting frame 
29, for pivotal movement with respect to said 
frame about a vertical axis extending through 
the central portion of the wheel. The rear 
wheels 26, 26 are each mounted in a wheel hous 
ing 30 similar to the wheel housings 27, 27, and 
in the same manner the wheels 25, 25 are mounted 

10. in the wheel housings 27, 27. Said wheel hous 
'ing is mounted in a wheel supporting frame 3 
similar to the wheel supporting frame 29, for piv 
otal movement with respect thereto about a ver 
tical axis extending through the central portion 

The mountings of said wheels on 
said wheel housings and of said wheel housings 

. . . on Said, wheel supporting frames, as well as the 
... drives to said wheels and wheel housings, for 
driving said wheels and turing said housings, for 

as this specification proceeds. , 
A feeding means auxiliary to the wheels 25, 25 

and 26, 26 is provided to aid said wheels in feed 
ing the cutter bars f, into or across the coal 

Said feeding, means includes a pair of 
winding drums 33, 33 having flexible feeding 
members 34, 34 thereon, mounted on opposite 
sides of the cutter frame fo, just forwardly of a 
drive motor 35, for driving said winding drums 

The drive from the motor 35 to the winding 
drums. 33, 33 is somewhat similar to that shown 
and described in Patent No. 2,075,870, which is 
sued to William W. Sloane on April 6, 1937, so 

35 will notherein be shown or described in detail. 
Said drive includes an armature pinion 36 driven 
from the forward end of the shaft for said mo 
tor and meshing with and driving a spur gear 
37 on the rear end of a longitudinally extending 

40 shaft 39 (see Figures 6 and 11). A worm 40 on 
Said shaft meshes with and drives a worm gear 

on a transversely extending sleeve 43. Said 
sleeve forms a drive means for a pair of coaxial 
plural speed planetary gear reduction devices 44, 

45 arranged on opposite sides thereof (see Figure 
11). Said planetaries form no part of my pres 
ent invention and are similar to those disclosed 
in the aforementioned Patent No. 2,075,870, so 
need not be shown or described in detail herein, 

50 excepting to state that said planetaries are ar. 
ranged to provide an independent plural speed 
drive to each of the winding drums 33, 33 through 
separate shafts 45, 45 which have their adjacent 
ends coaxially but independently mounted with 

55 in opposite ends of the sleeve 43. Thus either 
winding drum 33 can be driven from the motor 
35 at either a high frictionally controlled posi 
tioning speed or a low frictionally controlled feed 
ing Speed, or may be disconnected therefrom so 

to as to be rotated under the control of a friction 
band 47, engageable with said drum in the usual 
manner, to retard the unwinding thereof. . . 
The drive to the cutter chains 2, 2 includes 

a bevel pinion 55 on the forward end of the lon 
o, gitudinal shaft 39, which meshes with and drives 

a bevel gear 56 on the upper end of a vertical : 
shaft 57. Said vertical shaft is mounted on a 
bearing support member 58, which in turn is 
mounted on and extends through a boss 59, 
of vertically spaced sprockets 60, 60, herein shown 
as being integrally formed and keyed on a com- . 
non, sleeve 6, are mounted coaxially of said shaft. 
On the outside, of the bearing support member 58, 

75 on ball bearings 62, 62 having Supporting en 
  



9,384,08s 
gagement with the inside of said sleeve. Said. 
sleeve and sprockets are driven from the lower 
end of the vertical shaft, by means of a trans 
versely extending drive member 8, secured to the 
lower end of said shaft U and having driving 
engagement with the lower end of said sleeve. 
A cutter chain f2 guided in the intermediate. 

3 . 
otally mounted on the rear ends of the support 
in arms 3, and herein shown as projecting 

cutter bar f meshes with the upper-sprocket 
and is driven therefron. A drive chain Umeshes 
with the lower sprocket BO, and a forwardly spaced 
sprocket , formed integrally with a sleeve' 
adjacent the upper end thereof. (see Figure 5) 
for driving said sprocket and sleeve. Said sleeve 
is keyed on the outside of a sleeve , for rota 
tion therewith. Said last mentioned sleeve 
is journaled on a depending bearing support 
member 9 on ball bearings , ). A sprocket 

210 

5 

lf is herein shown as being formed integrally 
with the lower end of said sleeve ST and meshes 
with the lower cutter chain. 12, for driving said 
cutter chain about its associated cutter bar. 
The sleeve T forms a drive means for a co 

axial vertical shaft 2, journaled within the de 
pending bearing support member . The drive 
from said sleeve to said shaft, includes a drive 
member secured to the lower end of said shaft 
and having driving engagement at its ends with 
the lower ends of said sleeves 7 and B. A cut 
ter chain drive sprocket is journaled. On the 
outside of the upper end of the bearing support 
member 9 on a ball bearing Ba and is driven 
from the upper end of said shaft 2 by means of 
a drive member 2a, keyed to the upper end of 
said shaft. Said sprocket 4 meshes with and 
drives the upper chain f2 about its associated 
cutter bar . 

It should here be noted with reference to Fig 
ure 5 that the upper and lower cutter chains 2 
turn about their drive sprockets at the receiving 
end of the conveyer , but that the intermedi 
ate cutter chain extends over the receiving end 
of said conveyer a substantial distance, thus car 
rying the cuttings discharged from said upper 
cutter chain onto said conveyer and adding in 
propelling all of the cuttings onto the receiving 
end of said conveyer, it being understood that 
when cutting out an entire seam of coal, the en 
tire cuttings passageway f is filled with mined 
coal from its bottom substantially to its top. 
The discharge conveyer f is herein shown as 

being of an ordinary form of flight conveyer in 
cluding a pair of parallel spaced endless chains 
Shaving spaced flights. , 7 carried therebe 

tween. Said chains are guided in the lower por 
tion of the cutter frame and form a means 
for moving material along the upper side of a 
bottom plate 77 of said conveyer and upwardly 
along the inclined elevating portion thereof, 
to and around drive sprockets 7, mounted ad 
jacent opposite ends of a transverse shaft, jour 
.naled at the rear end of said elevating portion 
Of said conveyer. 
The inclined elevating portion of the con 

veyer is herein shown as being mounted for 
vertical adjustment about ... a transverse axis co 
axial with a pair of bearing bosses f, secured 

upwardly therefrom. The free end of each arm. 
D has a bolt mounted therein, which bolt has 
a T-shaped inner end, engaging a gibbed slot , 
formed in: a holding member 9, secured to the 
outside of said elevating frame. Tightening of a 
nut on the end of said bolt serves to tighten 
said bolt against said slot and to hold said ele Vating frame in adjustment. 
The drive from the rear end of the motor 35 to 

the chains 75, 7 of the conveyer is includes an 
... arnature piaion 3 on the rear end of the shaft 
of said motor (see Figure 6). Said armature 
pinion meshes with a spur gear 94 on the rear 
end of a longitudinally extending shafts, which 
is journaled in a housing 9 secured to and pro 
jecting rearwardly from the rear end of the cas 
ing for said notor (see: Figures 6 and 8). A . 
bevel pinion'99 is keyed on said longitudinal shaft 
and meshes with and drives a bevel gear. DD, jour 
naled on its hub in said housing . A suitable 
'clutch, such as a jaw clutch of, is provided to 
selectively connect said bevel gear with a trans 

25 

SO 

35 

versely extending shaft 2. Said shaft extends 
through the hub of Said bevel gear and laterally 
therefrom beyond one side of said housing II, and 
has a bevel pinion Okeyed to its outer end, 
which is journaled on its hub in a housing 4. 
A bevel pinion is journaled on its hub in said 
housing meshes with and is driven from said 
bevel pinion f3. A splined shaft O is keyed to 
the hub of said bevel gear and projects rearwardly 
therefrom. A sleeve 07 is splined on said shaft 
and is journaled at its forward end in a frame 
and housing member 10 which is pivotally 

(4) 

45 

50 

to and extending inwardly of a pair of laterally 
spaced rearwardly, projecting parallel supporting 
arms 3, 3, mounted on and projecting from op 
posite sides of the casing for the motor U. Said 70 
bearing bosses form a support for said elevating 
portion of said conveyer (see Figure 14). 
The means for holding said elevating portion 

of said conveyer in various positions of vertical 
adjustment includes a pair of arms , , piv s 

frame. . . 
fluid cylinders 19, 20 connected betweent. 

- mounted in one side of the rear elevating por 
tion 7 of the conveyer, for movement about an 
axis coaxial with the transverse shaft BO (see Fig 
ure 8). Said sleeve extends within the hub of . 
a bevel pinion which is keyed to and driven 
from said sleeve. Said last mentioned bevel pin 
ion meshes with and drives a bevel pinion fif, 
keyed to an outer end of the transverse shaft , , 
for driving said shaft and the discharge con 
veyer. 
The means for elevating the cutter frame 

and cutter bars , f with respect to the front 
... wheels 2, 25 and the rear wheels. 26, 2 operates 
ion principles similar to the elevating mechanism 
shown and disclosed in Patent No. 2,220,274, 
which issued to T.E. Pray on November 11, 1940, 
so will notherein be shown or described in detail. 
As herein shown, each wheel supporting frame 
29, 29, and 3,3 has an independently operable. 
elevating mechanism, which forms the means for 
supporting the cutter frame 0 on said wheel sup 
porting frames. : Said elevating mechanisms on 
each wheel supporting frame are substantially 
the same and include: a pair of longitudinally 
spaced fluid pressure cylinders 3, 4 connected 
between the forward end of each front, wheel 
supporting frame 29 and the cutter frame O and 
a pair of rearwardly spaced fluid pressure cylin 
.ders if and connected between the rear end 
of each wheel supporting frame 29 and the cutter 

They also include: a similar pair of 
the for 

ward end of each rear wheel supporting frame 3 
and the cutter frame 0 and a pair of fluid cylin 
ders 2, 22 connected between the rear end of 
each rear wheel supporting frame. 3... and the 
cutterframel O. 
Each forward wheel supporting frame 29 is pro 

vided with an upright guide portion 23 extend 



4 
ing along the cutter frame 0, just outside of the 
cuttings passageway 3, and engaging vertically 
extending gibbed guides 24, 24 at its opposite 
ends. A forward guide member 25 engages fac-, 
ing gibbed guides.f 26, 26, herein shown as being 
formed integrally with a block 27 for the cylin 
ders 3 and f4. A rear guide member 29 ex 
tends upwardly from the wheel supporting frame 
29 and is shown as having slidable engagement 
with facing guides 30, 30, herein shown as be 
ing formed integrally with a block 3 for the 
cylinders 5, f6. . 
The guiding connection between the rear wheel 

supporting frame 3 and the cutter frame O is 
similar to the guiding connection between the 
front wheel supporting frame 29 and said cutter 
frame and includes an upright guide 33 extend 
ing upwardly from the top of said rear wheel 
housing and along the inside thereof and engag 
ing facing gibbed guides 34, 34, herein shown 
as extending outwardly from the casing for the 
motor 35 (see Figures 1, 2 and 8). A guide mem 
ber 136 is provided adjacent the forward portion 
of said wheel supporting frame and extends ver 
tically therealong and upwardly beyond the upper 
end thereof and is adapted to be engaged by fac 
ing gibbed guides 37, 37, herein shown as being 
formed integrally with a block 39 of the forward 
cylinders 9, 20. In a similar manner an up 
right guide member 40 is provided adjacent the 
rear and of said wheel supporting frame and is 
slidably engaged by facing gibbed guides 4, 4, 
herein shown as being formed integrally with a 
block 43 for the cylinders 2, 22. 
The cylinder 3 has a piston 44 therein hav 

ing a piston rod 45 extensible therefrom. Said 
piston rod has an enlarged upper end as indicated 
by reference character 46, which has an engag 
ing member 47 mounted thereon. Said engag 
ing member engages the underside of a foot 48, 
projecting outwardly from the cutter frame 0. 
The other cylinder 4 has a piston 49 slidably 
mounted therein with a piston rod 50 depending 
therefrom and secured at its lower end to a brack 
et 5 ?, projecting inwardly from the wheel hous 
ing 29. Fluid under pressure enters the cylinder 
if 3 adjacent its lower end, to move the piston 44 
upwardly therealong, and at the same time enters 
the upper end of the cylinder f4 through a pas 
sageway 52. When said piston 44 reaches the 
extreme end of its travel, fluid engaging the upper 
end of the piston 49 will cause the cylinder 4 
and cylinder block f 27 to move vertically along 
the piston rod 50, to elevate said cutter frame 
to its extreme vertical position. 
The rear cylinders 5, 6 in the block 3 

have suitable pistons (not shown), mounted there 

10 
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2,384,088 
ner as said forward cylinders 3, 4 and U, 
f6 and their associated pistons and piston rods. 

Said rear cylinders and their operative support 
ing connection between their associated frames 
31, 3 ? and the cutter frame 0, thus need not 
herein be shown or described in detail. 
The valves for controlling the admission of 

fluid under pressure to the cylinders 3, 4, 5 
and f6 and for holding pressure therein, to hold 
the cutter bars at any desired cutting height, may 
be So arranged as to permit the simultaneous ad 
mission of fluid to all of the elevating cylinders, 
to elevate said cutter bars in a plurality of parallel 
planes, Or to admit fluid to or release it from the 
cylinders associated with either the front or rear 
wheel supporting frames to tilt the cutter bars 
about either the front or rear wheels. Said fluid 
control valves may also be so arranged as to ad 
mit fluid to or release it from the cylinders asso 
ciated with the wheel supporting frames 29 and 
3 on one side or the other of the machine to tilt 
the cutter bars about the supporting wheels 25, 
26 on either side of the machine. 

Referring now in particular to certain novel de 
tails of the drive to the front and rear rubber 
tired supporting wheels and the mounting of the 
wheel supporting frames in their respective hous 
ings, together with the means for turning said 
Wheel supporting frames and wheels by power, for 
steering the machine, the wheel housing 27 is pro 
vided with a hollow boss 6 projecting upwardly 
from its upper end, which is journaled in a bear 
ing member 62, formed integral with the upper 

40 

50 

in, which are constructed and arranged in the 
same manner as the pistons 44 and 49, and the 
principle of operation of said rear cylinders and 
pistons is the same as said forward cylinders and 
pistons, so will not herein be shown or described 
in detail, it being understood that fluid is admitted 
to or released from the cylinders 5 and 6 
simultaneously with the admission to, or the re 
lease of fluid from the cylinders f3 and 4. 
The cylinders 9, 20 and 21, 22 and the 

piston rods extensible therefrom supporting the 
rear end of the cutter frame on the rear wheel 
supporting frames 3 f, are of the same construc 
tion as the cylinders 3, 4 and 5, 6 and 
their associated piston rods, and serve to elevate 
or lower the rear end of the cutter frame simul 
taneously with the elevation or lowering of the 
forward end of said cutterframe in the same man 

60 

70 

side of the wheel supporting frame 29 (see Fig 
ure 9). The axis of pivotal connection of said 
wheel housing to said wheel supporting frame is . 
herein shown as being coaxial with the vertical 
center of the wheel 25. The lower portion of said 
wheel supporting frame is of an enlarged arcuate 
formation and extends within a horizontal ar 
cuately formed gibbed guide 63, formed inte 
grally with the lower portion of the wheel sup 
porting frame 29. The arc of said gibbed guide 
is cast from the turning center of said front 

' wheel 25, and said guide is engaged by a guide 
strip 65, secured to an inwardly projecting ar 
cuately formed portion of said wheel housing 27. 
The means for turning said wheel housing by 

power includes an arcuate rack 67 secured to the 
outer periphery of the inner side of said wheel 
housing, above the axle 28 of the wheel 25. Said 
rack is meshed with a pinion 68 on the lower end . 
of a vertical shaft f69, which shaft is journaled 
adjacent the upper end of said pinion in a bear 
ing boss 70, formed integral with said wheel sup 
porting frame. A bevel pinion i? is keyed to the 
upper end of said shaft and journaled on its hub 
in said bearing boss. Said bevel pinion is meshed 
with and driven from a bevel gear f3, journaled 
on its hub in said wheel supporting frame and 
keyed on the forward end of a horizontal shaft 
175, journaled in said wheel supporting frame. 
Said horizontal shaft extends rearwardly from 
said bevel pinion 7 in an angularly outward di 
rection and has a bevel pinion 76 keyed to its 
rear end. Said last named pinion meshes with 
and is driven from a bevel pinion 77 on the lower 
eiti of a vertical shaft 9 (see Figure 4). Said 
bevel pinion 77 is journaled on its hub in a 
bearing boss 80 formed integral with said wheel 
supporting frame and is driven from a worm gear 
8 keyed to the upper end of said vertical shaft 
79. Said worm gear in turn is driven from a 
worm 83 on a longitudinally extending worm 
shaft 84, which worm shaft is driven from a 
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or is through a spur gear, reduction train 

. 
The motor 85 may be of any well known form, 

but is herein shown as being a reversible fluid 
motor of a well known geared type. Fluid is sup 
pled to said motor under pressure by means of 
a fluid pump disposed beneath said fluid mo 
tor and driven from an electric motor 88. A 
fluid storage tank 9 is herein shown as being 
formed in said wheel supporting frame beneath 
said fluid pump and electric motor (see Figure 4). 
The wheel 2 is mounted on the wheel housing 

on the axle 2 on bearings and 19 f. Said 
axle is herein shown as being mounted in and 
projecting from an outwardly extending axle por 
tion 2, herein shown as being formed integral 
with said wheel housing (see Figure 9). A bevel 

5 
vating cylinders 3, 4, f and B of the 
same wheel supporting frame, includes the pump 

which takes fluid from the fluid storage tank 
9. From said pump fluid passes to an overload 

pressure relief valve 25 through a pipe 26, and 
out from said relief valve through a pressure pipe 
2 leading to a valve 28, for supplying fluid 
under pressure thereto. A pipe 2 connects the 

10 

5 

gear f is secured to said wheel and is meshed 
with a bevel pinion 4 journaled in a bearing 
bracket S, formed integral with the wheel sup 
porting frame 2. Said bevel pinion is keyed to 

20 

the lower end of a vertical shaft f, journaled in 
said wheel housing and having a spur gear 99 
keyed to its upper end. Said spur gear meshes 
with and is driven from a spur gear 200, keyed to 
a vertical shaft 2, which shaft is mounted co 
axial with the vertical center of the boss ff, and 
is keyed to a depending hub of a worm gear 202, 
journaled on its hub in said boss. A worm 2 
meshes with said worn gear and is driven from a 
motor 25 through a spur gear reduction train 
2. Said motor 2S may be of any well known 
form, but is herein shown as being a fluid motor 
of a well known reversible type. 
The rear wheels 2, 2 are mounted in the wheel 

housings 30, 80 in the same manner the front 
wheels are mounted in their wheel housings 
27, 27. Said rear wheel housings are also 
mounted in the wheel supporting frames , f in 
the same manner the front wheel housings 27, 27 
are mounted in the wheel supporting frames 29, 
2, so the detailed construction of said wheel 
mountings will not herein be shown or described 
in detail. Each rear wheel supporting frame if 
is provided with a fluid pump 2 driven by an 
electric motor 2. Sald pump supplies fluid un 
der pressure to the cylinders 8, 2D and f2, 22. 
for elevating the rear end of the cutting element 
and also supplies fluid under pressure to a fluid 
motor 2ff, which reversely turns said wheel hous 
ing about a vertical axis for steering the rear 
wheel. Said pump also supplies fluid under pres 
sure to a fluid motor 22, which drives the rear 
wheels in the same manner the fluid motor 25 
drives the front wheels. The geared reduction 
drives from said fluid motors, for driving and 
steering the rear wheels, are the same as the 
drives for driving and steering, the front wheels, 
so will notherein be shown or described in detail. 
The fluid control valves and plping to the fluid 

motors fis, 20s, 2 and 22 may be so arranged 
that each wheel may be driven independently of 
the other in either a forward or a reverse direc 
tion and may be turned independently of each 
other in one direction or the other, and so that 
all the wheels may be driven or turned simul 
taneously, if desired, so that the machine may be 
driven in a forward or rearward direction and 
may also be driven laterally across the coal face 
and withdrawn therefrom, in a simplified man 
e. 
The fluid control system shown in Figure 16 

for supplying fluid under pressure to the steering 
notor 2 and the associated traction motor 
of One wheel supporting frame, and to the ele 
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discharge side of said valve with the pressure 
side of a similar valve 220, and a pipe 22 con 
nects said last mentioned valve with a valve 222. 
When the valves 28, 22 and 222 are in a neu 

tral position, fluid will pass from the pipe 27 
through said valves, to and through a returnpipe 
22, to the fluid storage tank B. said valves 
may be balanced four-way piston valves con 
nected in series so that the return fluid from one 
valve will supply pressure to the next valve, as 
disclosed in the Sloane Patent No. 2,354,336, and 
are no part of my present invention, so will not 
herein be shown or described in detail. Each of 
said valves is herein shown as being operated by 
means of two opposed solenoids 228 and 22. 
The valve 222 has connection with the steer 

ing motor 20 through pipes 230 and 23 . When 
said valve is moved to one extreme position by 
means of its solenoid 226, fluid will flow from the 
pressure pipes 27 and 2 to through the pipe 23, 
to drive said motor in one direction, and will be 
exhausted through the pipe 23, and through the 
pipe 22 to the tank S. When said valve is 
noved to an opposite open position by means of 
is solenoid 227, fluid under pressure will pass 
through the pipe 23 f to drive the motors in a 
Feverse direction, and will be exhausted through 
the pipe 230 and the pipe 223. 

In a like manner, the valve 220 is connected with the motor is, to drive admoori reverse 
directions through pipes 233 and 234. 
The valve 28 is connected with the cylinders 
, , . ffs and B, to elevate the cutting ele 

ment through a plpe 23, and is also connected 
with the opposite ends of said cylinders, to posi 
tively lower said cutting element, through a pipe 
2. Pressure is held in said cylinders, to hold 
the cutter bars at the desired cutting height, 
when said valve is in a neutral position. 
A relief valve 238 is connected from the pres 

stre to the exhaust sides of the valve 28 so that 
When overload conditions are reached in the cyl 
inders , f 4, 5 and II, fluid will pass by 
said relief valve to the valve 22. In alieman 
ner the motor S is protected by a relief valve 
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connected between the pressure and exhaust 
sides of the valve 220, and the motor 20s is pro 
tected by a relief valve 240 connected between 
the pressure and exhaust sides of the valve 222. 
The solenoids 22 and 227 for each valve may 

be controlled by electric switches on a central 
control panel indicated generally by reference 
character 27. It should here be understood that 
each wheel unit is provided with a hydraulic cir 
cuit as described, and that the switches for con 
trolling the energizing of the solenoids for the 
valves for each hydraulic circuit may be on one 
central control panel. These electric control 
switches may be so arranged as to be operated 
individually, or certain of said switches may be 
connected to be operated simultaneously or in 
dependently, to permit independent or simul 
taneous operation of the wheels, and independent 
or simultaneous operation of the elevating means 
On each wheel supporting frame, so the cutter 
bar may be elevated in a plurality of parallel 
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planes, or may be tilted in one direction or an 
Other. 

Referring now in particular to Figure 15, illus 
trating one manner in which the machine of my 
invention may cut across a coal face, the na 
chine may first be moved up to the coal face on 
its supporting rubber-tired wheels, driven by the 
motors 205, 205 and 22, 22, until the end of 
the cutter bars are adjacent the coal face and 
the right-hand rib, designated as position A in 
this figure. The front and rear wheels may then 
be turned by the fluid motors 85, 85 and 2 fl, 
2 until they are substantially parallel to the 
coal face. If the cutting is Soft, the cutter bars 
may be sumped into the coal face solely by op 
eration of the fluid motors 20, 205 and 22, 22. 
Where, however, the cutting is relatively hard, 
one flexible feeding member 34, usually the left 
hand feeding member, may be trained forward 
ly from its feed drum and its free end may be 
anchored adjacent the coal face. Power may then 
be applied to said feed drum, to feed the cutter 
bars into the Coal face independently of or si 

iously with said fluid motors 205, 205 and 
When the cutter bars , have been sumped 

into the coal face for substantially the full cut 
ting depth of said cutter bars, the front and 
rear wheels may be turned to bring the cutter 
bars at substantially right angles to the coal 
face for cutting thereacross, as in position B in 
Figure 15. Here again, when the cutting is soft, 
the machine may be fed to a position perpen 
dicular to the coal face and across the coal face 
by the motors 205, 205 and 22, 22. 
however, the cutting is relatively hard, the left 
hand flexible feeding member 34 may be trained 
forwardly from its winding drum 33 around a 

Where, : 

O 
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guide 2 f3 formed in the wheel housing 29 and 
illustrated in Figures 4 and 7. From thence 
it may be trained laterally from the left-hand 
side of the machine and may be anchored at 
its free end in a suitable manner. Power may 
then be applied to said cable to feed the machine 
across the coal face, the wheels 25, 25 and 28, 26 : 
being substantially parallel to the coal face dur 
ing this operation. When the machine has trav 
eled entirely across the coal face, the wheels may 
be turned so as to be parallel to the coal rib to 
position the machine for withdrawal, as in po 
sition C in Figure 15. The machine may then 
be withdrawn from the face by the fluid notors 
205, 205 and 22, 2 f2, the flexible cables usually 
not being necessary for withdrawing the machine 
from the face as it is cutting, even where the 
cutting is relatively hard. 
Where it is desired to cut out and load the 

entire seam, and three cutter bars are used and 
the coal seam is thicker than the distance from 
the lower cutter bits on the lower cutter chain 
f2 to the upper cutter bits of the upper cutter 
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cific embodiment illustrated, excepting as it may 
be limited in the appended claims. 

I claim as my invention: 
... In a kerf-cutting machine, an elongated 

frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber tired wheels for sup 
porting said frame, all of said wheels being piv 
oted for movement about vertical axes for sup 
porting said frame and cutter bar for movement 
longitudinally of or across a coal face, and power 
drive connections for driving said wheels in all 
positions of adjustment thereof about said verti 
cal axes. 

2. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels, for sup 
porting said frame, all of said wheels being piv 
oted for movement about vertical axes, for sup 
porting said frame and cutter bar for movement 
across a coal face, power drive connections for 
driving said wheels in all positions of adjustment 
thereof about said vertical axes, and flexible feed 
ing means auxiliary to said wheels, for feeding 
said kerf-cutting machine on said wheels trans 
versely across a coal-face. - 

3. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof, a plurality of wheels for 
supporting said frame for movement along the 
ground, power means for driving said wheels, a 
vertical pivotal support mounting for each of said 
wheels, permitting said wheels to be turned for 
supporting and moving said frame longitudinally 
with respect to a coal face or transversely there 
COSS, 
4. In a kerf-cutting machine, an elongated 

frame having a cutter bar projecting from the 
40 forward end thereof, a plurality of wheels for 
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chain f2, the cutter bars are first elevated and 
the top portion of the seam is first cut out and 
loaded. They are then lowered and another cut 
is made across the coal face to cut and load Out 
the remainder of the seam, it being understood 
that the conveyer f6 is in operation during the 
entire cutting operation. 
While I have herein shown and described One 

form in which my invention may be embodied, 
it will be understood that the construction there 
of and the arrangement of the various parts may 
be altered without departing from the spirit and 
scope thereof. Furthermore, I do not wish to be 
construed as limiting my invention to the Spe 
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supporting said frame for movement along the 
ground, power means for driving said wheels, a 
vertical pivotal support mounting for each of said 
wheels, permitting said wheels to be turned for 
supporting and moving said frame longitudinally 
with respect to a coal face or transversely there 
across, and flexible feeding means auxiliary to 
said power means, for feeding said cutter bar on 
said wheels longitudinally into and transversely 
across a coal face. 

5. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof in relatively rigid relation 
with respect thereto, a plurality of rubber-tired 
wheels for supporting said frame for movement 
along the ground, a vertical pivotal support 
mounting for each of said wheels, means for 
turning said wheels about said vertical axes for 
Supporting said frame for movement longitudi 
nally with respect to a coal face or transversely 
thereacross, and power drive connections to said 
wheels, for driving said wheels in all positions of 
adjustment thereof about said vertical axes. 

6. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof, in relatively rigid relation 
with respect thereto, a plurality of rubber-tired 
wheels for supporting said frame for movement 
along the ground, a vertical pivotal support 
mounting for each of said wheels, permitting 
said wheels to be turned for supporting said 
frame for movement longitudinally with respect 
to a coal face or transversely thereaCross, power 
drive connections to said wheels, for driving said 
wheels in all positions of adjustment thereof 
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about said vertical axes, and flexible feeding 
means auxiliary to said wheels for feeding said 

tier bar into and transversely across a coal 
ace, 

7. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof, in relatively rigid relation 
with respect thereto, a plurality of rubber-tired 
wheels for supporting said frame for movement 
along the ground, a vertical pivotal mounting 
for each of said wheels, permitting said wheels 
to be turned for supporting said frame for move 
ment longitudinally with respect to a coal face 
or transversely thereaCross, and independent 
drive connections to each of said wheels for in 
dependently driving each of said wheels in all 
positions of adjustment thereof, about said verti 
cal axes. 

8. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof, in relatively rigid relation 
with respect thereto, a plurality of rubber-tired 
wheels for supporting said frame for movement 
along the ground, a vertical pivotal mounting 
for each of said wheels, permitting said wheels to 
be turned for supporting said frame for move 
ment longitudinally with respect to a coal face 
or transversely thereacross, and independent 
drive means for each of said wheels for inde 
pendently driving each of said wheels in all posi 
tions of adjustment thereof about said vertical 
axes, comprising a separate drive motor for each 
of Said wheels. 

9. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting. from the 
forward end thereof, in relatively rigid relation 
with respect thereto, a plurality of rubber-tired 
wheels for supporting said frame for movement 
along the ground, a vertical pivotal support 
mounting for each of said wheels, permitting said 
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7 
wheel, said wheel housing forming an axle sup 
port for said wheel, a motor, a geared drive con 
nection from said motor to said wheel for 
driving said wheel in all positions of adjust 
ment thereof about said vertical axis, and means 
for turning said wheel housing about its axis of 
pivotal connection to said frame for steering said 
associated wheel including a motor and power 
drive connections from said motor to said wheel 
housing. 

12. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels for sup 
porting said frame, and a support mounting for 
each of said wheels including a separate wheel 
housing for each of said wheels and forming an 
axle support therefor, said wheel housing having 
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wheels to be turned for supporting said frame for 
movement longitudinally with respect to a coal 
face or transversely thereacross, independent 
drive means for each of said wheels for independ 
ently driving each of said wheels in all positions 
of adjustment thereof about said vertical axes 
comprising a separate difive motor for driving 
each of said wheels, and flexible feeding means 
auxiliary to said drive motors, for feeding said 
cutter bar longitudinally into and transversely 
across a coal face. 

10. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels for sup 
porting said frame, and a support mounting for 
each of said wheels including a separate wheel 
housing forming an axle support for each of Said 
wheels and mounted on said frame for pivotal 
movement about a vertical axis intersecting said 
wheel, a motor, a geared drive connection from 
said motor to said wheel for driving said wheel 
in all positions of adjustment thereof about said 
vertical axis, and means for turning Said wheel 
housing about its axis of pivotal connection to 
said frame for steering said associated wheel. 

11. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels for Sup 
porting said frame, and a support mounting for 
each of said wheels including a separate wheel 
housing forming an axle support for each of said 
wheels and mounted on said frame for pivotal 
movement about a vertical axis intersecting said 
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a portion journaled in Said frame for pivotal 
movement about a vertical axis and having an 
enlarged arcuate portion slidably guided in said 
frame and forming a guide and Support means 
therefor, and means for turning said wheel and 
wheel housing about said vertical axis including 
a motor and power drive connections from said 
notor to said wheel housing. 

13. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels for sup 
porting said frame, and a support mounting for 
each of said wheels including a separate wheel 
housing for each of said wheels and forming an 
axle support therefor, said, wheel housing hav 
ing an upright boss journaled in said frame for 
mounting Said wheel housing in Said frame for 
pivotal movement about a vertical axis and hav 
ing a downwardly spaced enlarged arcuate portion 
slidably guided in said frame and forming a guide 
and support means therefor, and means for driv 
ing said wheel including a motor, and a geared 
drive connection from said motor to said wheel 
including a vertical shaft extending through and 
journaled in said boss. 

14. In a kerf-cutting machine, an elongated 
frame, a cutter bar projecting from the forward 
end thereof, a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels for Sup 
porting said frame, and a support mounting for 
each of said wheels including a separate wheel 
housing for each of said wheels and forming an 
axle support therefor, said wheel housing having 
an upright boss journaled in said frame for 
mounting said wheel housing in said frame for 
pivotal movement about a vertical axis and hav 
ing a downwardly spaced enlarged arcuate por 
tion slidably guided in said frame, means for 
driving said wheel including a motor and a geared 
drive connection from said motor to said wheel 
including a vertical shaft extending through and 
journaled in said boss, and a power drive con 

... nection to said wheel housing for turning said 
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wheel and wheel housing about said vertical axis, 
15. In a kerf-cutting machine, a frame, a cut 

ter bar projecting from the forward end thereof, 
and means for supporting said frame for first 

70 

75 

sumping said cutter bar and then moving said 
cutter bar across the coal face without stopping 
the cutting operation including two front Sup 
porting wheels and two rear supporting wheels, 
supporting connections between said wheels and 
said frame, mounting all of said wheels for piv 
otal movement about vertical axes, means for 
turning said wheels about said vertical axes to 
cause said wheels to support and guide Said frame 
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for movement perpendicularly of and longitudi 
nally across a coal face in a continuous operation, 

2,384,088 . . . . . - 
for supporting said frame for movement along 
the ground in longitudinal and transverse direc 

and means for driving at least two of said wheels 
by power, for feeding said frame longitudinally 
of or transversely across a coal face. 

16. In a kerf-cutting machine, a frame, a cut 
ter bar projecting from the forward end thereof, 
and means for Supporting said frame for first 
sumping said cutter bar and then moving said 
cutter bar across the coal face without stopping 
the cutting operation including two front Sup 
porting wheels and two rear supporting wheels, 
supporting connections between said wheels and 
said frame, mounting all of Said wheels for piv 
otal movement about vertical axes, means for 
turning said wheels about said vertical axes, and 
power drive connections for driving said wheels 
in all positions of adjustment thereof about said 
vertical axes, to cause said wheels to feed said 
cutter bar perpendicularly into a coal face and 
then longitudinally thereacross in a continuous 
cutting operation. 

17. In a kerf-cutting machine, a frame, a cut 
ter bar projecting from the forward end thereof, 
and means for supporting said frame for first 
sumping the cutter bar and then moving the cut 
ter bar across the coal face without stopping the 
cutting operation including two front support 
ing wheels and two rear supporting wheels, and 
supporting connections between said wheels and 
said frame mounting all of said wheels for piv 
otal movement about vertical axes, means for 
turning said wheels about said vertical axes, 
power drive connections for driving said wheels 
in all positions of adjustment thereof about said 
vertical axes, and flexible feeding means aux 
iliary to said wheels for feeding said kerf-cutting 
machine on said wheels into and transversely. 
across a coal face at the speed of travel of said 
wheels. 

18. In a kerf-cutting machine, an elongated 
frame having a cutter bar projecting from the 
forward end thereof, a plurality of wheels for 
supporting said frame for movement along the 
ground, power means for driving said wheels, 
and a vertical pivotal support mounting for each 
of said wheels, for mounting each of said wheels 
on said frame for pivotal movement about a 
vertical axis intersecting said wheel, permitting 
said wheels to be turned for supporting and anOW 
ing said frame perpendicularly with respect to a 
coal face and transversely thereacross in a con 
tinuous operation. 
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tions including a pair of front rubber-tired wheels 
and a pair of rear rubber-tired wheels, and a 
support mounting for each of said wheels includ 
ing a separate wheel supporting frame for each 
wheel, a wheel housing forming an axle sup 
port for each of said wheels and mounted on said 
wheel supporting frame for pivotal movement 
about a vertical axis, a motor mounted on said 
wheel supporting frame, a geared drive connec 
tion from said motor to said wheel for driving 
said wheel in all positions of adjustment thereof 

tained on each wheel supporting frame for turn 
ing said associated wheel housing about its axis 
of pivotal connection to said wheel supporting 
frame, for steering said associated wheel. 

20. In a self-propelled vehicle, a frame, means 
for supporting said frame for movement along the 
ground in longitudinal and transverse directions 
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19. In a self-propelled vehicle, a frame, means 

including two front rubber-tired wheels and two 
rear rubber-tired wheels, and a support mount 
ing for each of said wheels including a separate 
wheel supporting frame for each wheel, a wheel 
housing forming an axle support for each of said 
wheels and mounted on said wheel supporting 
frame for pivotal movement about a vertical axis, 
and means self-contained on each wheel Sup 
porting frame for turning, said associated wheel 
and wheel housing about said vertical axis in 
cluding a motor and power drive connections 
from said motor to said wheel housing. 

21. In a self-propelled vehicle, a frame, means 
for supporting said frame for movement along 
the ground in longitudinal and transverse direc 
tions including two front rubber-tired wheels and 
two rear rubber-tired wheels for supporting said 
frame, and a support mounting for each of said 
wheels including a separate wheel supporting 
frame for each wheel, a wheel housing forming 
an axle support for each of said wheels and 
mounted on said wheel supporting frame for 
pivotal movement about a vertical axis, a motor 
mounted on said wheel supporting frame, a 
geared drive connection from said motor to said 
wheel for driving said wheel in all positions of 
adjustment thereof about said vertical axis, and 
means self-contained on each wheel supporting 
frare for turning said associated wheel and 
wheel housing about said vertical axis including 
a motor and power drive connections from said 
motor to said wheel housing. 

EDWARD J. DOBERSTEIN.   


