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(57) ABSTRACT 
A fluid control circuit for use in a mining machine 
tram system whereby there is provided a protection 
control to prevent undesired movement of a mining 
machine and a selective range of speed controls as 
may be required under different operating conditions. 

. A plurality of interlocked valve mechanisms are uti 
lized with a means of limiting operation of certain 
valves when control of a slow speed range is desired. 

5 Claims, 2 Drawing Figures 
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MINER TRAM CONTROL CIRCUIT 
This is a continuation, of application Ser. No. 

181,087, filed Sept. 16, 1971 now abandoned. 
BACKGROUND OF ENVENTION 

Tram control of the track chains used on mining 
equipment is predominately accomplished by hydro 
static controls wherein hydraulic transmission lines are 
interconnected with valving to control hydraulic pumps 
and motors to regulate tram speed of continuous min 
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ers. Manually operated levers are utilized to position 
control pistons to effect selected speeds of tramming 
operation. It has been realized that under different op 
erating conditions it is necessary to select speed 
changes in different increments of change. When mov 
ing a miner from one location to another the speed 
changes are not as critical as when moving the miner 
while sumping at a working face, therefore it is desirous 
to have an option of speed ranges in which different 
speed changes can be selected. Manually operated le 
vers have heretofore been known to permit an unde 
sired creeping motion of tram operation when a posi 
tive standstill is desired. 

SUMMARY OF INVENTION 

According to the present invention there is provided 
a new and improved tram control circuit including a 
speed range control piston selectively operated to af. 
fect a speed control rapidly over a wide range or affect 
a very close control of speed in a limited slow speed 
range. The control circuit also includes a novel creep 
control with an interlocked valve arrangement whereby 
speed control is locked at a zero speed without simulta 
neous manual operation of a plurality of cooperatively 
acting valves. 
Other provisions of the present invention will be 

come more apparent when taken in conjunction with 
the accompanying detailed description and the draw 
ings wherein: 
FIG. 1 is a schematic view of the hydraulic control 

system included the individual interconnected valves, 
pumps and motors in outline; 
FIG. 2 is outline view of a conventional rotary pump 

partly in section with a limiting cylinder included. 
DESCRIPTION 

Referring to FIG. 1 there is shown a hydraulic control 
circuit for a miner having a constant speed hydraulic 
pump 10 for driving a constant displacement hydraulic 
motor 12 on the left side of the miner and a constant 
speed hydraulic pump 14 for driving a constant dis 
placement hydraulic motor 16 on the right side of the 
miner. The motors 12 and 16 each in turn drive their 
individual tracks (not shown) respectively on the left 
and right side of the miner by conventional gearing 
means not shown. 

In that the pump and motor combinations are similar, 
a single set of reference numerals is utilized hereinafter 
for similar elements. The pumps 10 and 14 are of the 
conventional constant speed, reversible type shown in 
FIG. 2 each one having a rotary barrel 18 driven by 
electric motors 19 (FIG. 1), and a variable inclined 
camplate 20 operating intake and output pistons 22 in 
accordance with the angle of inclination of the cam 
plate 20. Variations in the supply of fluid under pres 
sure to an internally located control piston 24 changes 
the positioning of the piston 24 to vary the angle of in 
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2 
clination of cam plate 20 to in turn regulate the pump 
displacement which determines the speed of operation 
and direction of operation of motors 12 and 16 in a 
conventional manner. Reversal of the angle of the incli 
nation of the cam plate 20 affects reversal of the func 
tion of the pistons 22 such that the intake function be 
comes an output function and vice versa to in turn ef 
fect reversal of the direction of operation of the associ 
ated motor 12 or 16. Control of the positioning of a 
control piston 24 is affected by a rotary valve 26 (FIG. 
2) within the pump under the control of lever 28 (FIG. 
1). The lever 28 (FIG. ) is positioned by a self 
centering double-acting cylinder device 30 (FIG. 1) 
operative to different lever operating positions respon 
sive to variable pressures in control lines 32 and 34 for 
each of said cylinder devices 30. The supply of fluid 
under pressure to, one or the other of the control lines 
32 and 34, one being charged the other being vented 
to a reservoir 33 by lines 35, is selectively controlled by 
positioning of levers 36 and 38 of a manually operated 
two bank variable pressure control valve 40 located at 
the operator's station. Supply of fluid under pressure to 
lines 32 and 34 controls operation of the two cylinder 
devices 30. The determination of which track is moved, 
at what speed it is moved, and in which direction it is 
moved is dependent on which of the levers 36 and 38 
are moved, in what direction they are moved, and how 
far they are moved in a conventional tram control man 
ner. The valve 40 is a conventional pressure control 
valve shown as the two lever controls in the outline box 
40 where for example a predetermined degree of move 
ment of a lever 36 varies the fluid under pressure from 
a source described hereinafter to the lines 32 and 34 to 
the cylinder device 30 to vary the pressures in respec 
tive chambers 42 and 44 thereof. The regulation of the 
pressures in chambers 42 and 44 regulates the position 
of a piston 46 and connecting rod 48 to position the 
lever 28, which in turn positions the regulating valve 26 
(FIG. 2). The regulating valve 26 selects predeter 
mined fluid pressure deliveries to the control chambers 
50 and 52 of the internal control piston 24 which in 
turn determines the angle of inclination of the cam 
plate 20. Variation of the angle of cam plate 20 varies 
the intake fluid of the pumps. Such intake to the pump 
is supplied through lines 56 which communicate be 
tween a reservoir 54 and a usual charaging pump 58. 
The fluid is then pressurized and supplied via lines 60 
and 62 through a high pressure relief valve 64 to the re 
spective motors. Variation of the pressure supplied to 
the motors effects variation of the speed and direction 
of tramming of the miner through a drive shaft 66. 

It can thus be seen that the pumps operate in a con 
ventional manner wherein positioning of the control 
piston 24 regulates the position of the cam plate 20 
which in turn regulates the output of the pump and thus 
the speed and direction of motor operation. 
The use of a charging pump 58 at the intake to the 

pump, supplies sufficient fluid to make up for leakage 
and supply low pressure fluid for operating the pump 
control. 
Associated with the just described pumping circuit is 

a control circuit comprising feed lines 68 and 70 sup 
plying fluid under pressure from the charging pumps 58 
to a double check shuttle valve 72 where the higher 
pressure delivered by the two feed lines is effective to 
block off the lower pressure and is delivered via a 
charging line 74 to a two position mechanically oper 
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ated four-way foot valve 76 having a foot pedal 78. The 
foot pedal 78 has two positions, the normal non 
depressed position shown, and a depressed position 
along the dotted line 79 of FIG. 1. Under normal condi 
tions with the pedal 78 in a non-depressed position 
(flow through valve 76 when pedal 78 is in a non 
depressed position is indicated on FIG. 1 by solid ar 
rowed lines within the rectangle designated 76); the 
fluid under pressure delivered thereto from charging 
line 74 is fed directly therethrough and via line 80 to 
a double acting pilot check valve 82 to operate internal 
check valves (not shown) to permit the relief valves 64 
of the pump motors 12 and 16 to vent via lines 84 and 
86 to the valve 82 and then to a reservoir 88, a condi 
tion in which the motors 12 and 16 do not run. Also 
while the pedal 78 is in its non-depressed position, a 
deliverry line 90 leading to the control valve 40 is 
vented through the foot valve 76 to a reservoir 92. 
When the pedal 78 is depressed (flow through valve 

76 when pedal 78 is depressed as indicated on FIG, 1 
by dotted arrowed lines within the rectangle designated 
76), the line 80 leading to the valve 82 is vented 
through the pedal operated valve 76 to the reservoir 92 
thereby permitting the check valves (not shown) within 
the valve 82 to seat and stop the venting thereat, while 
the charging line 74 is connected through the pedal op 
erated valve 76 to pilot lock line 94 to lock the internal 
check valves of valve 82 in a position to permit a pres 
sure buildup in the lines 84 and 86 and the relief valves 
64 to permit the motors to run. Simultaneously, the 
fluid under pressure in line 74 is supplied to the deliv 
ery line 90 and thence to the control valve 40 to act as 
a source of control pressure for the lines 32 and 34 as 
desired as described hereinafter. 
Associated with the control circuit just described, is 

a speed selector circuit including a line 94 from the 
charging line 74 to a two position selector valve 96 with 
a selector lever 98 (flow through the valve indicated by 
the solid arrowed line in FIG. 1). In one position of the 
lever 98 the fluid under pressure from line 94 is sup 
plied to selector line 100 and then to each pump vol 
ume control at a chamber 102 in a limiting cylinder 104 
connected to the control chamber 50 and the control 
piston 24. Supply of fluid under pressure in chamber 
102 acts on a limiting piston 106 having an adjustable 
stem 108 which moves against the control piston 24 to 
limit the travel thereof and thereby limit the volume 
range of the pumps 10 and i4 and thus limit the speed 
range of the motors 12 and 16 as hereinafter described. 

When the selector lever 98 is in a second position 
(flow therethrough indicated by the dotted arrowed 
line in F.G. 1), the selector line 100 is vented there 
through to a reservoir 110 to vent the limiting cylinder 
104 and prevent the described limiting of the move 
ment of control piston 24 thereby restoring the full vol 
ume and speed range to the pump and motor drive sys 
tem, respectively, as described hereinafter. 

It should be noted that although numerous reservoirs 
33, 54, 88, 92 and 110 are shown for convenience of 
description, it is necessary to have only one reservoir 
with the appropriate lines connected thereto. 

OPERATION 

From the foregoing description it can be seen that 
there is no motor operating control until the foot pedal 
78 is depressed. Prior to depression of the foot pedal 
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78, the delivery line 90 is vented to the reservoir 92 
thus there is no supply of fluid under pressure for the 
control levers 36 and 38. Also, the supply of fluid under 
pressure from the charging line 74 is through the foot 
valve 76 to line 90 and thence to pilot check valve 82 
wherein internal check valves (not shown) are opened 
to permit venting (to reservoir 88) of relief lines 84 and 
86 and the relief valves 64 on the two motors 12 and 
16 thereby preventing an operative buildup of fluid 
under pressure at the motors to prevent any undesired 
creeping or movement of the miner. 
Depression of the foot pedal 78 permits a supply of 

fluid under pressure from the charging line 74 to the 
delivery line 90 and thence to control valve 40 where 
such fluid under pressure is utilized as desired by ma 
nipulation of the control levers 36 and 38, to supply 
fluid under pressure to the control lines 32 and 34 and 
effect the conventional control of pump and motor sys 
tem as desired. Depression of the pedal 78 also effects 
cut-off of the venting of the check valves (not shown) 
of valve 82 and locks the internal valving (not shown) 
such that an operating pressure buildup occurs in the 
relief lines 84 and 86 and relief valves 64 to permit op 
eration of the motors. 
The speed range of the pump and motor system is de 

termined by the positioning of the control piston 24 
(FIG. 2) in the conventional manner. When it is desired 
to reduce the speed range, the lever 98 of selector valve 
96 is moved to the position shown in FIG. 1 wherein 
fluid under pressure is supplied therethrough from the 
charging line 74 to a control line 100 to act on the lim 
iting piston 106 in the limiting cylinder 104 in a manner 
that the adjustable piston stem 108 thereof is moved 
into the operating space of the control piston 24 to 
thereby limit the movement of the control piston 24 to 
the left which in turn according to conventional operat 
ing procedures will limit the operating output range of 
pumps in the forward direction and thereby prevent ex 
cessive undesired speeds of the miner while sumping. 

It is to be noted that modifications can be made to 
the preferred embodiments described hereinabove 
without departing from the scope of the invention 
herein; for example selector valve 96 is described here 
inabove as being manually operable by means of lever 
98, however, a pilot operable valve can be substituted 
therefor which is made operable by pressure responsive 
or electrical means, and the like. 
What is claimed is: 
1. A method of controlling the tramming rate of a 

mining machine having a constant speed hydraulic 
pump means and at least one hydraulic driving motor 
for tramming comprising the steps of directing at least 
a major portion of the output of pressurized hydraulic 
fluid from said pump means to said driving motor for 
hydraulic energization thereof, directing a first control 
portion of such pressurized hydraulic fluid from said 
pump means to a first control valve means; selectively 
moving said first control valve means to vary the quan 
tity of output of pressurized hydraulic fluid from said 
pump means; directing a second control portion of 
such pressurized fluid from said pump means to a sec 
ond control valve means; selectively moving said sec 
ond control valve means to limit the maximum quantity 
of output of pressurized hydraulic fluid from said pump 
eaS. 
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2. The method as specified in claim 1 wherein said 
pump means includes a charge pump portion and said 
first and second control portions of pressurized hydrau 
lic fluid are directed from the output of said charge 
pump portion. 

3. A method as specified in claimi wherein said sec 
ond control portion selectively limits the quantity of 
said output from said pump means between a first max 
imum output and a second maximum output less than 
said first maximum output. 

4. A method as specified in claim 3 wherein during 
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6 
said first maximum output said directing of said second 
control portion of said pressurized hydraulic fluid is to 
a reservoir. 

5. A method as specified in claim 3 wherein during 
said second maximum output said directing of said sec 
ond control portion of said pressurized hydraulic fluid 
cooperates with said first control portion to limit said 
output of pressurized hydraulic fluid from said pump 
means to said second maximum output. 
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