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UNITED STATES PATENT OFFICE 
2,656,152 

TRUCK FOR DRILL AND MINING MACH NES 
Sterling C. Moon, Worthington, Ohio, assignor 
to The Jeffrey Manufacturing Company, a cor 
poration of Ohio 

Application January 3, 1949, Serial No. 68,963 
(C. 255-51) 6. Claims. 

1. 
This invention relates to a truck designed par 

ticularly for use in an underground coal mine 
and in one form adapted to Support a removable 
nining machine and in another form adapted 
to support a drill mechanism. 
An object of the invention is to provide a truck 

in which a pair of traction wheels are driven by 
hydraulic motors and in which there is an electric 
cable reel also driven by a hydraulic motor and 
a hydraulic circuit or System, 
A further object of the invention is to provide 

a truck With an improved hydraulic circuit and 
to provide an improved hydraulic circuit, per se, 
in which two hydraulic pumps are provided, the 
output of which is delivered to a pair of traction : 
hydraulic motors and a cable reel hydraulic 
motor and in which the output of only one of 
the pumps is delivered to a drill mechanism 
mounted on said truck. 

Still another object of the invention is to 
provide an improved hydraulic circuit for con 
trolling the operation of a pair of hydraulic 
traction notors and a cable reel motor. 
Other objects of the invention will appear here 

inafter, the novel features and combinations 
being set forth in the appended claims. 
In the accompanying drawings: 
Fig. 1 is a side elevational view of a truck 

adapted to support a separate mining machine 
and involving certain features of my invention; 

Fig. 2 is a plan view of the truck. Of Fig. 1; 
Fig. 3 is a plan view of the truck of Figs. 1. 

and 2, modified, however, to support a drilling 
mechanism which is illustrated as carried there 
by; 

Fig. 4 is a side elevational view of the truck 
of Fig. 3; 

Fig. 5 is a sectional view on the line 5-5 of 
Fig. 1 of the drawings, except as indicated here 
inafter, and showing particularly the two speed 
drive gearing from a rotary hydraulic traction 
notor to a Wheel driving Sprocket; 

Fig. 6 is an elevational view of a valve assem 
bly and operating mechanism therefor, with the 
valves shown in Section; 

Fig. 7 is a piping diagram of the System, with 
the drilling mechanism; and 

Fig. 8 is a diagrammatic plan view of the truck 
for supporting the mining machine, with the 
piping diagram also illustrated. 

Referring particularly to FigS. 1 and 2 of the 
drawings, the truck includes a low generally 
horizontal elongated main frame or body (), the 
front end of which is Supported by a pair of 
laterally spaced aligned traction wheels and 
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Ward portion of said body . 
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2 which are mounted upon a cross axle rigid 

With the main frame f 0, said traction wheels 
and 2 being below protecting plate fenders 3 
forming part of the main frame or body O and 
located on opposite sides thereof, said fenders 
extending laterally from the top edges of the for 

These fenders 3 
constitute protecting means for the wheels and 
f2 as well as other apparatus hereinafter de 
Scribed. 

Located forwardly of each wheel if and 2 
and carried by the main frame 3 and also be-, 
neath and protected by a fender 3 is a two 
speed power unit. The power unit for driving 
the Wheel is designated 4 and the power 
unit for driving the wheel 2 is designated 5. 
These power units are essentially duplicate in 
design except one is a right hand unit, the other. 
a left hand unit. 
Power unit 5 is illustrated in detail in Fig. 

5 of the drawings and is subsequently described 
completely. Power unit 5 includes a main cas 
ing or housing 6 which is adapted to be renov 
ably but rigidly attached to the main frame 
in a position directly ahead of the Wheel 2. 
Rigidly but removably attached to the rain 
casing or housing 6 is a transfer casing or hous 
ing which Supports a reversible rotary hy. 
draulic motor 8 which constitutes the traction 
motor for driving the wheel 2, said notor 8 
being Supplied with hydraulic fuid, as hereinafter 
described. 
The rotor shaft of the reversible hydraulic 

motor 8 is provided with a pinion is which 
drives a gear 20 through a reach gear 2, all of 
Said gears being within the transfer casing . . ; 
and being accessible by virtue of a removable 
cover plate 22 provided for said transfer casing 

. Gear 2) is keyed to a shaft, 23 mounted on 
Spaced anti-friction bearings, one of which is 
in a neck of the transfer casing which coin 
municates with the main casing 5, the other be 
ing in a socket or recess in a removable cap of 
Said main casing f6. 
The shaft 23 is provided with an integral low 

Speed gear 24 and has keyed thereto a large high 
speed gear 25. Spaced from the shaft 23 and 
parallel therewith is a driving shaft 25 which 
carries a drive Sprocket 27. on its outer end which 
projects through a sealed opening in a cap 25 
of the casing 6. Shaft 26 is mounted on spaced 
anti-friction bearings carried by caps on oppo 
site sides of the main casing 6. 
Splined to the shaft 26 for shifting movement 

along the axis thereof is a shiftable double gear 
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having a large low speed gear 29 and a small 
high speed gear 3). As illustrated in the draw 
ings, the two speed gearing provided by the 
gears 24 and 29 in the one instance and the 
gears 25 and 30 in the other instance, are in 
their neutral positions since the composite gear 
29, 30 is positioned on the shaft 26 so that the 
gears thereof are out of mesh. 
Cooperating with the composite gear 29, 3 is 

a shipper 3 which is rigidly attached to a shift 
able guide rod 32 slidable axially in cylindrical 
guides 33 and 34 provided in removable caps 
forming part of the main casing 6. The guide 
rod 32 is provided with three spaced peripheral 
grooves 35 which selectively cooperate with a 
spring and ball detent 36 which indicates Selec 
tively three positions of the two speed gearing, 
namely, low speed, neutral, and high Speed, the 
parts being illustrated in the neutral position in 
Fig. 5 of the drawings. 
By shifting the guide rod 32 upwardly, as 

viewed in Fig. 5 of the drawings, the gears 24 
and 29 Will be brought into mesh, providing a 
low speed drive from the motor 8 to the sprocket 
27. By shifting said guide rod downwardly from 
the position illustrated in Fig. 5 a high speed 
drive will be effected by meshing the gears 25 
and 30. Shifting of the guide rod 32 is effected 
by a pivoted lever or arm 3 which cooperates 
with a pin 38 on the shipper 31, the lever or 
arm 37 being carried on a stub shaft 39 which 
is journaled in the end of the casing 6 and is 
operated by a horizontal inwardly extending op 
erating lever 40. - 

In the interest of clearness, in Fig. 5 of the 
drawings the lever 3, shaft 39 and lever 49 have 
been rotated 90° With respect to the other parts 
illustrated, the actual physical relation of the 
lever 4 to the casing 6 being illustrated in 
Fig. 2 of the drawings. 

Referring to Figs. 1 and 2 of the drawings, it 
will be seen that the sprocket 27 of power unit 
5 is connected by a chain 4f to a sprocket 42 

rigidly attached to the traction wheel 2. A sim 
ilar chain and sprocket drive is provided be 
tween the sprocket 2 of the power unit 4 and 
the wheel . 

From the above description it is evident that 
a very compact two speed drive is provided for 
each of the traction. Wheels and 2 from an 
individual hydraulic motor. Furthermore, the 
power unit for each wheel, including the motor 
and Speed reducing gearings, is located directly 
ahead of the wheel which it drives and is pro 
tected by the main frame, including the adja 
cent fender 3. This all contributes to a good 
distribution of weight, the location of the power 
units laterally of the main body carrying por 
tion of the truck, and the close positioning of 
the power unit, including the driving motor, to 
the traction wheel which it drives. It also makes 
available considerable space rearwardly of the 
traction. Wheels for other apparatus, some of 
Which is described hereinafter. 
In the truck disclosed in Figs. 1 and 2 there 

is a pivoted platform 43 which is pivoted on 
a horizontal transverse axis, at substantially its 
middle, by means of aligned stub shafts 44 which 
are preferably carried in a hollow tube welded 
rigid with the platform 3. The stub shafts 44 
are preferably welded to the tube and extend 
into bearing means in the adjacent side mem 
bers of the main frame f. The platform 43 
is held in the position illustrated in Figs. 1 and 
2 of the drawings by a pair of releasable latch 
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4 
ing pins 45 carried by the main frame adja 
cent the front end thereof, which pins 45 pro 
ject beneath the upper end of the platform 43 
adjacent opposite sides thereof. Latching pins 
45 may be withdrawn to permit the front end 
of the platform 43 to drop down onto the mine 
floor So that a mining machine, such as a short 
Wall or long Wall type of Inachine, may be dragged 
upon the platform 43 by operating its cable which 
may be hooked at one end to a portion of the 
Iihain frame 0. 
Toward the rear end of the frame O is a 

transversely extending steering wheel axle 48 
having Steerable wheels 4 and 48 on opposite 
sides thereof which are interconnected in a 
standard manner and operated by a steering 
Wheel 9 adjacent an operator's platform 5) 
which is adjacent the rear right-hand side of 
the main frame (). The axle 46 is pivotally at 
tached to the main frame 0 at its center along 
a horizontal longitudinally extending axis to pro 
vide a three-point suspension for the main frame 
0 in cooperation with the front wheels and 

12. The wheels 4 and 48 are received in open 
pockets and normally are within the lateral con 
fines of the main frame ). 
Adjacent the operator's platform 59 and in 

the central rear portion of the main frame ) 
there is a tank 3i for hydraulic fluid of the hy 
draulic System described hereinafter, to the rear 
of which there is an electric cable reel 52 which 
is driven through a chain and sprocket drive 53 
froin a reversible hydraulic motor 54. 
Simultaneous control for the two speed re 

duction gearing mechanisms 4 and 5 is pro 
vided by means of a pair of longitudinally ex 
tending rods 55, one on each side of the upstand 
ing members of the main frame fo, the forward 
ends of which rods are pivotally attached to the 
previously described levers 40, and the rearward 
ends of which are attached to crank arms 56 
which are keyed to a horizontal transversely ex 
tending rockshaft 57 which has an operating lever 
58 adjacent one side for rocking the shaft 57 and 
Simultaneously and similarly shifting the gears 
of the power units 4 and 5. 
On One side of the upstanding members of the 

main frame and below one of the fenders 3 
and between the front traction wheel 2 and the 
rear steering Wheel 48, there is an electric motor 
59 which drives a pair of hydraulic pumps 69 
and 6. 
From the above description it is evident that 

a compact flexible truck has been provided, in 
which there is a pair of front traction wheels, 
One adjacent each side of the body or main frame 
and near the front thereof. Each Wheel is in 
dividually driven from a reversible rotary hy 
draulic motor through an individual two speed 
power transmission mechanism. The two power 
transmission mechanisms are simultaneously 
controlled from the rear of the unit by apppro 
priate control mechanism. Near the rear end but 
forward of the operator's station, which is ad 
jacent the rearmost portion thereof and at one 
Side, there is a pair of steerable wheels which 
Support the rear end of the body and provide 
for Steering thereof. A hydraulically driven ro 
tary electric cable reel is also provided adjacent 
the rear end of the body and substantially cen 
trally thereof. 
The above described drive mechanism for the 

truck is claimed in my divisional application, 
Serial No. 363,434, filed June 23, 1953, for a 
"Truck Including Improved Drive Means.' 
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Attention is now directed to Figs. 3 and 4 of 
the drawings where a modified form of truck is 
disclosed, it being understood that except for such 
differences as are obvious or specifically men 
tioned, it follows the disclosure of the truck in 
FigS. 1 and 2 above described. 

In the truck disclosed in Figs. 3 and 4 the plat 
form 3S has been entirely eliminated and the 
main frame or body 0 carries a rigid turntable 
62 upon which the boom 63 of a coal drilling 
mechanism 64 is mounted for swinging movement 
about a Vertical axis. The detailed construction 
of the drill mechanism 64, per se, is not a feature 
of the instant invention and may follow, for ex 
ample, the construction of the drill mechanism 
disclosed and claimed in the application of John 
S. Beltz, Serial No. 769,358, and now abandoned, 
entitled 'Power Driven and Controlled Coal Mine 
Drilling Machine,” filed August 19, 1947. 
As hereinafter pointed out, the principal sig 

nificance, insofar as the present invention is con 
cerned, is in the hydraulic circuit, wherein the 
hydraulic circuit of the coal drilling mechanism 
is intimately involved in applicant's novel hy 
draulic circuit in One form thereof. 

Attention is now directed particularly to Fig. 6 
of the drawings and to the construction of a 
multiple valve unit, generally designated 65, 
which forms an important feature of my inven 
tion and provides novel hydraulic controls. Ad 
jacent the operator's platform 5) there is a Sys 
tem of levers 86 which may be operated to shift 
an upstanding linkage 67. By reference to Figs. 
1, 2, 3 and 4 it may be seen that the levers 66 
are adapted to be operated from either end of 
the operator's platform and in the arrangement 
of Figs. 3 and 4 are also adapted to be operated 
by a forwardly extending rod 68, which may be 
grasped by an operator, adjacent the front of 
truck, who is operating the various control valves 
of the drill mechanism 6A. Operation of any of 
these several levers of the mechanism 66 may be 
employed to shift the upstanding linkage 67 in 
either of reverse directions from its neutral posi 
tion illustrated in Fig. 6 of the drawingS. 
When linkage 67 is moved upward, the as 

sociated truck is caused to travel rearwardly and 
when said linkage is moved down it is caused to 
travel forwardly. The linkage mechanism 67 is 
interconnected with three bell crank levers 69, 
70 and which are pivoted to the main frame 
and each of which is connected to an individual 
spool, or what may broadly be considered an in 
dividual valve of the valve unit 65; the spools 
or operating mechanisms associated with the 
levers 69, G and 7 being designated 72, 73 and 
74, respectively. In effect, each of these spools 
2, 3 and 4 represents an individual reversely 

operable control valve which while the essential 
characteristics are of standard design, neverthe 
less is designed particularly for the particular hy 
draulic circuit here involved. 
Of particular importance is the fact that while 

the levers S3 and are connected to partake of 
reverse movement with the linkage 67, there is 
a lost motion connection, provided by an elon 
gated slot 75, between the lever 78 and the link 
age 67 so that spool 73 is moved only in one di 
rection from its normal position; that is, it is 
moved inwardly when the linkage 67 is moved 
upwardly. It does not move from its normal 
position when the linkage 6 moves downwardly. 
Stated another way, when linkage 6 moves up 
wardly, all three of the spools 2, 3 and are 
moved inwardly or to the right, as viewed in 
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6. 
Fig. 6 of the drawings. When the linkage 67 is 
moved downwardly, Only spools 2 and 4 are 
actuated and they move out or to the left, as 
viewed in said Fig. 6. Each of these spools is 
provided with a Self-centering spring of general 
ly standard construction. 
The valve unit 65, in the preferred and com 

plete embodiment, is built up by combining three 
individual valve blocks or casings. The first valve 
is designated 76 and constitutes a standard form 
of pressure relief valve. Below the pressure re 
lief valve 6 is the block 77 of a double valve 
which receives the spools 2 and 73, and for 
practical purposes this constitutes two individual 
control valves. Below the double block 77 is a 
block 8 which receives the aforementioned spool 
4. 
As hereinafter described, when the hydraulic 

drill is omitted the block 78 and the spool. 74, 
together with the actuating mechanism therefor, 
may, if desired, be completely eliminated. How 
ever, it may, if desired, still be employed, as 
pointed out hereinafter. It may be stated at 
this time that in the hydraulic circuit illustrated 
in Fig. 8 the block 78 and spool 4 are com 
pletely eliminated. In the hydraulic circuit of 
Fig. 7 this block 8 and spool 14 are involved 
and they may be involved even though the hy 
draulic drill is eliminated. 
The operation of the Several valves of the valve 

unit 35 can best be explained in connection with 
the three operating conditions thereof in con 
junction with the hydraulic circuit of Fig. 7. 
ASSunning that the electric motor 59 is running 
and driving the two pumps 6 and 6, it will 
be seen that pump 6 derives hydraulic fluid from 
the tank 5 through a filter over a feed pipe or 
conduit 79 and delivers it over a pressure pipe 
Or conduit 8) to a block 8 attached to the block 
8. In this regard it may be noted that the rela 

tive positions of the valves are reversed in Fig. 
7 as compared with Fig. 6; that is, block 8 is 
on top and block it is on the bottom in Fig. 
7, while the reverse condition applies to Fig. 6. 

. A pressure relief valve 82 is interposed in the 
conduit 80, the fiuid normally flowing through 
it without effect. A high pressure condition, 
however, will cause the fiuid to spill over to 
tank 5 by way of tank pipe or conduit 83. 
Pump 6 derives fuid from the tank 5 

through a filter by way of feed pipe or con 
duit 84 and delivers its output fuid under pres 
sure to pipe or conduit 85 which leads to the 
pressure relief valve is. The hydraulic fluid is 
preferably oil or the like. 
With the valves or spools 2, 3 and 4 in their 

normal or neutral positions, as illustrated in 
Fig. 6 of the drawings, the truck will be stand 
ing still and be locked in position. This will be 
a norral condition under which the drill mecha 
nism 64 will be operated whenever it is present 
on the truck. Under these conditions the out 
put of the pump flowing through the coin 
duit 3 and oock 3. Will eiter the bifurcated 
passageway 86 in the block is and will flow 
through the central cylindrical bore in said block 
to a central chamber 3 which is connected by 
a fitting to a pipe or conduit 88 which is the 
pressure line leading to the multiple control 
valve designated 39 which is the main control 
valve for the hydraulic drill mechanism 64, said 
valve 39 corresponding with the valve 39 of 
the Beltz application, Serial No. 769,358, above 
identified. In other words, under these condi 
tions pump 8. Supplies the hydraulic fluid for 
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operating one or more of the hydraulic control 
mechanisms of the drill Si, of which there are 
a number, as disclosed in detail in said Beltz ap 
plication. 
Tank conduit or pipe 83 also extends to Valve 

ISS, providing a return for the fluid from Said 
hydraulic motors of the drill mechanism by Way 
of valve 39 to tank 5. If the drill mechanism 
is eliminated, the valve of block 8 may be 
eliminated, together with all of its associated 
mechanism and this condition is illustrated in the 
diagrammatic piping diagram of Fig. 8 of the 
drawings which follows the piping diagram of 
Fig. 7, except for obvious differences or those 
pointed out hereinafter. On the other hand, even 
if the drill mechanisian Si is eliminated, the block. 
78 and associated mechanism may, if desired, be 
retained. If it is retained, the pipe or conduit 
88 is merely connected to tank 5i and under 
such conditions the circuit above described would 
cause the pump Si merely to by-pass freely to 
tank 5. 

Under the assurned conditions, namely, With 
the valves in neutral, the output of pump 6 is 
delivered over conduit 85 to pressure relief valve 
6, through which it freely flows, as evident by 

the provision of the through passageway seen in 
Fig. 6 of the drawings, the fuid being connected 
to a central bifurcated passageway 83 in the block 
7. From this passageway 33 the hydraulic 

fluid will flow to a central chamber 99 in Said 
lock 3, which chamber 33 is perraneatly con 

nected by pipe or conduit is to tank 5. This 
provides a no-load by-pass for tise purgap 8. 
Should a high pressure develop in the line 95, 
the standard pressure relief valve 6 will oper 
ate in a well known nanner to interconnect the 
main central through passageWay to a Spillage 
passageway 92 which communicates with a pas 
sageway 83 in the block E. Block is on the back 
side is provided with a passageway 34, indicated 
by dotted lines, winich is in constant connuini 
cation with the central chainber 93 and with a 
large end chamber 35. 
Thus if pressure relief valve 76 operates it con 

nects the pressure line or conduit 85 to tank by 
way of passageways 92, 93 and 94 to chamber 90 
which is directly connected by Conduit 9 to tank. 
When the truck is trammed forward it is, of 

course, evident that the cable reel will have to 
rotate to pay out cable, unless there is a reason 
able amount of slack in it. In this operation the 
two traction motors of the power units and 15 
are supplied with hydraulic fluid in parallel and 
the cable reel operating hydraulic motor 54 is 
merely by-passed; that is, its input and output 
conduits are connected together, thus allowing it 
to float and allowing the pull on the Cable to ro 
tate the reel as required. This is effected by ac 
tuating any one of the control levers 65 to push 
the linkage 6 downward, which actuates valves 
or spools 72 and 4 by pulling then out or moving 
them to the left, Without effecting any actuation 
of valve or spool 3. 
Under these conditions, the hydraulic fluid from 

the pump S () is delivered, as above described, over 
pressure conduit 8 to the bifurcated passageway 
86, from which it is now connected to a chamber 
96 by the lands on the spool 74, which chamber 
96 is connected by conduit 9 (see Fig. 7) to the 
two reversible rotary hydraulic motors of the 
power units 4 and 5 connecting them in par 
allel; the return line from said traction motors 
being by way of pipe or conduit 98. 
Under the conditions just described, the con 
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8 
duit 93 is, of course, the pressure conduit which 
delivers hydraulic fluid to the two traction motors 
of the power units f4 and 5 in parallel. This 
fluid is not only delivered to said conduit 9 from 
the pump 60, above described, but also simulta 
neously delivered thereto from the pump 6 . This 
path is from pump 6 by way of pressure conduit 
85 through relief valve 76 into the bifurcated 
passage 89 of valve 12, thence into passageway 99 
which is now in communication therewith, since 
the spool T2 is moved to the left, as viewed in Fig. 
6. Passageway 99 is connected with the central 
chamber 90 associated With the spool or valve 73 
under these conditions, since it is in its neutral 
position. Chamber 00 is permanently and di 
rectly connected to a branch of conduit 9, as 
clearly illustrated in Fig. 6 of the drawings. Thus 
both of the pumps iO and 6 are connected in par 
allel and the combined output is delivered to con 
duit 9, including all the branches thereof, which 
connects the two traction naotors in parallel. 
Conduit 98, including all branches, provides the 
return path for the hydraulic fluid from the trac 
tion motors of power units 4 and 5. One of 
these branches of conduit 98 is connected to 
chamber 3 associated with spool 2 which with 
the Spool moved to the left, as viewed in Fig. 6, 
as assumed, is now in communication with the 
end chamber 95 which, as above described, is per 
manently connected to tank by means of passage 
Way 94, central chamber 90 and conduit 9. 
At the same time the lower branch of return 

Conduit 98 is also connected to tank through the 
blocks i and 78, since chamber 102, associated 
With spool. 74, is now connected to passageway 03 
which in turn communicates with passageway C3 
in block f, and Said passageway 4 being now 
in communication with end chamber 95. 
At the Saine time the reversible hydraulic mo 

tor 34 for controlling the cable reel 52 is by 
paSSed. In other Words, its two conduits are con 
nected together to allow it to rotate freely. This 
is effected by Spool 73 which is in its neutral po 
Sition and in which position it accomplishes the 
above result. 
To this end, there is a pair of spaced chambers 
5 and 96 associated with the spool 73, which 

passageways are permanently interconnected by 
a passageway on the back of the block 77, said 
passageway being indicated by the dotted lines 
8. Chamber 95 is permanently connected to a 
conduit 108, and chamber 06 is permanently con 
nected to conduit 89. Conduits 08 and 89 are 
the output and input conduits respectively for the 
cable reel driving motor 54. 
When the machine is reversed, or travels rear 

Wardly, it is, of course, necessary to supply power 
to the reel motor 54 so as to reel in the cable. 
This is effected automatically and Simultaneously 
With the actuation of the traction motors of the 
power units 4 and 5 to drive the truck rear 
Wardly. To effect this operation the linkage 
mechanism 6 is lifted upward by any one of the 
Operating mechanisms 66, under which condi 
tions all three of the spools 72, 73 and 74 are ac 
tuated to the right, as viewed in Fig. 6 of the 
drawings. 
Under these conditions, hydraulic fluid from 

the pump 6 delivered through the conduit 89 
flows through the bifurcated passageway 86, and 
the chamber 102 which, as previously described, 
is connected to conduit 98. Conduit 98, as above 
described, connects the two motors of the power 
units 4 and 5 in parallel, this now being the 
pressure conduit instead of the return conduit. 
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Pump 6 delivers hydraulic fluid under pres 
sure by way of conduit 95 to relief valve 76, 
then to bifurcated passage 89 which is now COn 
nected by spool 2 to chamber which, as 
previously described, is connected to a branch 
of conduit 98. Thus again the output of both 
pumps 60 and 6 is delivered to the two trac 
tion motors of the power units is and 5 in 
parallel. Return lines from the motors of the 
power units 4 and 5 are now provided by con- ; ; 
duit 97 and the various branches of it. 
As above described, the conduit 9 leads to 

chamber 90 associated with Spool. 3 which is 
noW in communication. With chamber 6 un 
der the control of said spool 3. Chamber 5, 
as above described, is connected with conduit 
99 which leads to one side of the reel operat 

ing motor 54, delivering hydraulic fluid which 
is first passed through the two traction motors 
of power units 4 and 5 in parallel to said reel 
operating motor 54 at a reduced pressure, driv 
ing it in such a direction as to tend to reel in 
the cable associated thereWith. The normal re 
turn line from the notor 54 is by Way Of Con 
duit 08 which, as previously described, is perma 
nently connected to chamber 5 which is now 
in communication with the passageway 93 which, 
as above mentioned, is in permanent communi 
cation with tank passageway 89 and tank cham 
ber 90 by way of conduit 9. 
The motor 54 is therefore connected in series 

With the two motors of units 4 and 5 which 
as a pair are connected in parallel. The quan 
tity of hydraulic fluid delivered to the motor 
54 is such as to tend to rotate the cable reel 3: 
at a higher rate than is normally required to 
reel in the cable. This is desirable to insure 
that the cable will be adequately reeled in. 
However, to prevent breaking of the cable a. 
pressure relief valve to interconnects the con 
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duits 08 and 109, it being controlled by the 
pressure in said conduit fo9. It is set at a rela 
tively low pressure, such as one hundred and 
fifty pounds per square inch, so that whenever 
there is any appreciable tension on the cable 
associated with the reel 52, this pressure will 
be developed in line 09 and the excess fluid 
by-passed by valve 0 to the tank line 8. 
Associated with the relief valve I also pref 

erably provide a bleeder valve if which is con 
In normal ' nected to tank 5 by a conduit 2. 

operation the bleeder valve will be closed 
and pressure relief valve if G will operate as 
above described. The function of this bleeder 
valve is to disable the motor 54 completely which 
sometimes is desirable when the truck is ad 
jacent a working face and is carrying the drill 
ing mechanism 64 and the operator wishes to 
jockey the truck back and forth to position the 
drill, during which time he does not desire to 
take up the slack in the cable but merely wishes 
it to lie on the floor. When the bleeder valve 
if f is open, it effectively opens the by-pass valve 
i? so that it will freely by-pass any fluid de 

livered to conduit 9, delivering Said fluid 
through the valve to tank conduit (8. 
The hydraulic circuit of Fig. 8 differs only 

slightly from that above described. In the first 
place, of course, the hydraulically operated drill 
64 has been eliminated. Consequently there are 
no conduits provided for such a device. In this 
system the block 8 and associated mechanism, 
including the spool. 74 and bell crank , are 
also eliminated. This calls for the principal 
difference between this system and that of Fig. 

() 
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duit 98. 

O 
7. In this system the output of each pump 60 and 
6 is delivered over conduits 80 and 85 to a junc 
tion block 3 where the hydraulic fluid is com 
bined and delivered to the previously described 
pressure relief valve 76. The block 77 is the 
same in the System of Fig. 8 as in the System 
of Fig. 7, as are the associated spools 2 and 3 
and the actuating means therefor. 

It may also be noted that in Fig. 8 leakage 
conduitS 4 for the Several notors have been 
illustrated, by , which leakage is conducted to 
the tank 5. In addition, the pressure relief 
valve 82 has been eliminated, but a pressure re 
lief valve 5 is interposed in conduit 97, and 
a pressure relief Wave f is interposed in con 

Spillage from these relief valves is, 
of course, connected to tank over an obvious 
line or conduit. 

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 applicant therefore wishes 
not to be restricted to the precise construction 
herein disclosed. 

Having thus described and shown an embodi 
ment of the invention, what it is desired to 
secure by Letters Patent of the United States is: 

1. A truck mounted drill including a frame, 
means for driving said truck including a pair of 
hydraulic traction motors, an electric cable reel 
driving notor, a drill on said frame having a 
hydraulic operating motor, a pair of power driven 
hydraulic pumps, a hydraulic circuit intercon 
necting Said pumps and motors including three 
adjustable valve members, means biasing said 
valve members to neutral position wherein the 
output of both pumps is by-passed, and reversely 
operable ever mechanism connected to adjust all 
three of said valve members to one operating 
position. When moved in one direction from neu 
tral and to adiust-only two of said valve members 
when moved in a reverse direction from neutral, 
said lever mechanism when moved in said one 

45 direction operating said three valves to connect 
. ." the output of hoth said pumps to said two trac 

tion motors, and to connect the output of said 
two traction notors to said cable reel driving 
motor: said lever mechanism when moved in said 
reverse direction operating Said two valves to 
connect the output of both pumps to said two 
traction motors, and to provide a by-pass for the 
cable reel driving notor, said valves operating 
when they and said lever meshanism are in their 
neutral positions to by-pass the output of one of 
Said pumps and connect the output of the other 
pump to said drill operating motor. 

2. A truck including a frame, means for driv 
ing said truck including a pair of hydraulic trac 
tion motors, an electric cable reel driving motor, 
a pair of power driven hydraulic pumps, a hy 
draulic circuit interconnecting said pumps and 
notors including three adjustable valve members, 
means biasing said valve members to neutral 
position wherein the output of both pumps is 
by-passed, and reversely operable lever mecha 
nism connected to adjust all three of said valve 
neibers to one operating position when moved 
in One direction from neutral and to adjust only 
two of Said valve members when moved in a re 
verse direction from neutral, said lever mecha- . 
nisia when moved in said one direction operating 
Said three valves to connect the output of both 
Said pumps to said two traction motors, and to 
Connect the output of Said two traction motors 
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to said cable reel driving notor; said level mech 
arism. When moved in said reverse direction. Op 
erating said two valves to connect the output of 
both pumps to said two traction motors, and to 
provide a by-pass for the cable reel driving motor. 

3. A hydraulic circuit including a pair of re 
versible rotary hydraulic motors, a third hy 
draulic motor, a fourth hydraulic motor, a pair 
of power driven pumps, a hydraulic circuit, inter 
connecting said pumps and said motors including 
a plurality of control valves at least some of 
which have neutral and reverse operating, posi 
tions, and operating Eleans for Said Walves Oper 
able to adjust, all of then. When operated in One 
direction from neutral and operable to adjust 
less than all of the when, operated in a reverse 
direction from neutral, said valves being operable 
in said one direction to connect the output of 
both said pumps to said pair of reversible rotary 
hydraulic naotors, and to connect the output of . 
said pair of rotary hydraulic notors to said third 
motor; said valves, geing operable in said reverse 
direction to connect, the output of both Said 
pumps reversey to said pair of EeVersible rotary 
hydraulic motors, and to provide a by-pass for 
the third motor said valves, operating When in 
neutral to by-pass the Ottput, of one of Said 
pumps and connect the output of the other punp 
to said fourth hydraulic motor. 

4. A hydraulic circuit including a first rotary 
hydratic motor, a Second rotary hydraulie Ile 
tor, a pump, a hydraulic circuit interconnecting 
said pump and said motors, and a pair of control 
valves in said circuit, one of said Walves having a 
neutral position ahel reverse operating positions, 
the other of Said valves having a neutral position 
and one operating position, said one valve being 
constructed to provide a by-pass for Said ptrap 
when it is in its neutral position, said two valves 
cooperating when said one Valve is noved to Othe 
operating position and the other valve is in aell 
tral to connect said first rotary hydraulic notor 
in series with said pinp: and to provide a by-pass 
for said second retary hydraulic, notor, Said tWO 
waves also eooperating when Said. One Wave is 
reversely operated and the other valve is operated 
from its neutral position to connect both said 
rotary hydraulic motors in series. 

5. A hydraulic circuit including a pair of power 
driven pumps, a first hydraulic Eneto, a Second 
hydraulic motor, a third hydraulic Enotor, and a 
hydraulie circuit intereonnecting said punaps and 
said motors, said hydraulic circuit having three 
adjustable valves therein all of which have a nor 
mal position, two of which have reversely operat 
ing positions and one of which has one operating 

- position, one of said reversely operable valves 
providing a by-pass for an individual One of Said 
pair of pumps when in its neutral position, the 
other connecting the other pump to said third 
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hydraulic. motor, said two reversely operable 
valves when operated in One operating position 
cooperating with the third valve, to connect, both 
of said pumps to said first hydraulic motor and 
to provide a by-pass, for Said. Seeond hydratic 
motor said two: valves, when operated in the re 
Verse operating position, together with the opera 
tion of said third valve to its operating position 
eversely connecting both of Said pumps, to Said 

first hydraulic motor and with said second hy 
draulic motor. 

6. A hydratic, circuit...including a pair of power 
driven pumps, a first hydraulic motor, a second 
hydraulic motor, and a hydraulic circuit inter 
connecting said pullips and Said Inotors, Said 
Eydraulic circuit having three adjStable. Valves 
therein all of which have a normal position, two 
of which have reversely operating positions and 
One of Which haS One Operating position, each of 
Said reversely Operable WaWeS providing a by-paSS 
for an individual Qe of Said pair of puiaps when 
it is in its neutral position, Said two reversely 
Operable valves wher. Operated it. One operating 
position cooperating with the third valve to con 
Elect both of Said ptings to said first hydraulic 
letOE and to provide a, by-pass for Said second 
hydraulic motor, Said tWe valves when operated 
in the FeWeese. Operating position together with 
the operatio of said third Valve to its operating 
position reversely connecting both of said pumps 
to said first hydraulic motor and with said second 
hydraulic motor. 

SEEREENG. C. MOON. 
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