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1571 ABSTRACT 

A crawler loader vehicle has remote control means ca~ 
pable of effecting intermediate settings of the opera 
tor’s control linkages as well as extreme positions and 
provides for remotely initiating movement of the lift 
arms and bucket with automatic stopping at the inter 
mediate position if desired. Hydraulic jacks, actuat 
able through radio controlled solenoid valves, are sub 
stitured for existing links in control lever linkages. The 
jacks perform as a conventional rigid link when the 
operator is situated on the vehicle'and provide for the 
remote control if the operator’s control levers are 
locked in fixed position. 

1 Claim, 11 Drawing Figures 
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REMOTE CONTROL SYSTEM FOR LOAD 
MANIPULATING VEHICLES 

This is a divisional application of co-pending U. ‘S. 
application Ser. No. 822,368 of Joe E. Fuzzell, ?led 
May 7, 1969 for Remote Control System For Load Ma 
nipulating Vehicles, now U.S. Pat. No. 3,606,957. 

‘BACKGROUND OF THE INVENTION 

This invention relates to powered vehicles andmore 
particularly to systems for controllingthe vehicle from 
a remote location. i 

Various situations require that the operator of a vehi 
cle be situated at a distance therefrom. A typical cir 
cumstance of this kind occurs in steel mills where a 
loader vehicle is used to handle slag in close proximity 
to a furnace. While the loader can operate in such an 
area, the temperatures may be discomforting or intoler 
able to an operator. Many other circumstances occur 
where remote control of a vehicle is desirable or imper 
ative. . 

While systems have heretofore been devised for re 
motely controlling a variety of different kinds of vehi 
cle, these systems have variously been undesirably 
complex, incompatible with conventional control by an 
operator on the vehicle or have not provided for inter 
mediate settings of the controls. In the absence of elab 
orate servo systems, controls such as the throttle, for 
example, have been movable only to one of two posi 
tions. In remote controlled vehicles such as the loader 
described above, which have powered movable ele 
ments additional to those concerned with driving the 
vehicle, it has not been possible to provide for auto“ 
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matic stopping of the movable load manipulating ele- ‘ 
ments at positions intermediate between the extreme 
positions of the elements. Kickouts or the like for auto 
matically stopping the movement of the'lift arms and 
bucket of a loader at predetermined intermediate posi 
tions are a common feature of loaders controlled by an 
operator on'the vehicle but have not heretofore been 
compatible with remote control systems. 

In those instances where prior remote controls oper 
ate by manipulating existing operator’s control levers, 
it has been customary to connect fluid or electric mo 
tors to the existing control linkages to duplicate the 
control lever movements which would be made by an 
operator on the vehicle. These additional elements are 
useful only for remote control and have no function 
when the vehicle is controlled by an operator thereon. 
Such additional elements add considerably to the bulk, 
complexity and cost of the control linkages and have 
the very undesirable effect of altering the feel of the 
controls when they are manipulated in the normal man 
ner by an operator situated on the vehicle. ‘ 

SUMMARY OF THE INVENTION 

This invention provides a simple reliable system for 
controlling a vehicle from a remote location by means 
of radio signals or the like in which the several disad 
vantages of prior systems are overcome. The invention 
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provides for effecting intermediate settings of selected , 
control linkages from a remote location without neces 
sitating highly complicated mechanism and circuitry. 
The invention further provides for remotely initiating 
full movement of vehicle components or for alternately 
initiating a partial automatically stopped movement of 
the same element. 

65 

2 
In a preferred form, the invention avoids. adding cum 

bersome mechanism to existing control lever linkages 
to effect remote control by simply substituting a ‘fluid 
operated jack for one of the conventional rigid links in 
the control lever linkages. With the jacks inactivated, 
the control lever linkages function in the usual manner 
to provide for vehicle control by an operator situated 
thereon. By locking the several control levers in a ?xed 
position and‘ then actuating the jacks through radio 
control or the like, remote operation is realized. 
Accordingly, it is an object of the invention to re 

motely control a vehicle without requiring very costly 
and cumbersome structural complications thereof and 
with a system which is compatible with optional control 
of the vehicle in the conventional manner by an opera 
tor situated thereon. It is a further object of the inven 
tion to provide a simple remote control system for a ve 
hicle capable of effecting intermediate settings of the 
control elements thereof and providing for automatic 
positioning of movable load manipulating elements 
thereof at positions intermediate between the extreme 
positions of such elements. 
The invention, together with further objects and ad 

vantages thereof, will best be understood by reference 
to the following description of a preferred embodiment 
and by reference to the accompanying drawings in con 
junction therewith. . . 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. 1 is a side elevation view, broken out in part, il 

lustrating a track type loader adapted for control from 
a remote location in accordance with the invention; 
FIG. 2 is a view, partially in section, of the operator’s 

control linkage associated with the lift arms of the 
loader of FIG. 1 with certain elements being shown 
schematically; 
FIG. 3 is a partial section view of the linkage of FIG. 

2 taken along line III—III thereof; 
FIG. 4 is a view, partially in section, of the operator's 

control linkage associated‘with the bucket tilt mecha 
nism of the motor of FIG. 1 with certain elements of the 
system being shown schematically; 
FIG. 5 is a'plan view of the control linkage forsteer 

ing and braking the vehicle of FIG. 1; 
FIG. 6 is an elevation view of the steering and brak 

ing control linkage shown in FIG. 5; 
FIG. 7 is an elevation view of the throttle and the 

transmission control linkages of the loader of FIG. 1; 
FIG. 8 is a plan view of the shift lever console plate 

of the linkage of FIG. 7; 
FIG. 9 is a supplementary view of the throttle and 

‘ transmission control linkages taken along line lX-IX 
of FIG. 7; ' 

FIG. 10 is a schematic diagram of hydraulic circuit 
components of the remotecontrol system, and 
FIG. 11 is a schematic diagram of electric circuitry 

of the remote control system. 

DESCRIPTION OF A PREFERRED EMBODIMENT 
Referring now to the drawings and more particularly 

to FIG. 1 thereof, for purposes of example the inven 
tion will be herein described with reference to a track 
type loader 11, it being understood that the invention 
is also adaptable to diverse othertypes of vehicle. 

Salient elements of a loader. 11 are a body 12 riding 
on a pair of endless track mechanisms 13 and carrying 
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a forwardly mounted engine 14 for driving the tracks 
and the various load manipulating components of the 
vehicle. The principal load manipulating components 
in this form of vehicle include a bucket 16 attached to 
the forward ends of lift arms 17 at a pivot joint 18. The 
lift arms are coupled to loader towers 19 attached to 
body 12 at pivot joints 21 situated above the central re 
gion of the vehicle. To raise and lower the lift arms 17, 
hydraulic lift jacks 22 are'connected between the arms 
and loader towers 19. Tilt linkage 23 is coupled to 
bucket 16, lift arm 17 and towers 19 in the conven 
tional manner to maintain the bucket at a constant in 
clination relative to the ground as lift arms are raised 
or lowered. The tilt linkage 23 includes hydraulic tilt 
jacks 24 for selectively pivoting the bucket 16 relative 
to lift arms 17. 

The major elements of the loader 11 as brie?y re 
viewed above may be of conventional construction, 
suitable detailed structure therefor being well known in 
the art. 

In keeping with an important object to the invention, 
the loader 11 is provided with a set of controls enabling 
operation of the vehicle in the conventional manner by 
an operator who rides on the vehicle. Such controls in 
clude a key operated start and stop switch 26, foot ped 
als 27 for steering the vehicle, a throttle lever 28 for 
varying engine speed, transmission shift lever 30, and 
lift and tilt jack control levers 29 and 31 respectively. 
The portions of the several controls which are grasped 
or otherwise manipulated by the operator are conven 
tionally situated at an operator’s station 32 to the rear 
of engine 14. Each of the above described controls may 
be operatively coupled to the vehicle component which 
it controls in the usual manner except as hereinafter de 
scribed. 
Considering now the provisions for optional control 

of the vehicle from a remote location, FIG. 2 illustrates 
the operator’s lift control lever 29 and a portion of the 
control linkage which coacts therewith, the lift jacks 22 
and hydraulic circuit elements associated therewith 
being shown schematically. Lift jacks 22 are operated 
by hydraulic ?uid-from a source such as a pump 33 
which draws fluid from a suitable reservoir 34, the 
pump being connected to the lift jack through a four 
position spool valve 36. Valve 36 has one position at 
which the head end ofjack 22 is connected to the pump 
33 while the rod end of the jack is connected to reser 
voir 34, a second position at which the ports at both the 
rod end and head end of the jack are closed while the 
pump output is returned to reservoir 34, a third posi 
tion at which the pump output is communicated to the 
rod end of the jack while the head end of the jack is 
communicated with the reservoir and a fourth position 
at which the rod and head ends of the jack are commu 
nicated with each other and with both the output of the 
pump and reservoir. These four positions correspond 
respectively to the Lift, Hold, Lower and Float settings 
of the operator’s control lever 29, the spool valve 36 
being spring biased to the Hold position. The'lift cylin 
der control system may, if desired, be provided with de 
tent and kickout mechanism for use when the loader is 
controlled by an operator situated on the vehicle, a 
suitable example of such mechanism being described in 
US. Pat. No. 3,358,860. . . 

The mechanical linkage which connects operator’s 
control lever 29 with spool valve 36 may be identical 
to existing control linkages for that purpose as de 

4 
scribed, for example, in the above mentioned US. Pat. 
No. 3,358,860, except that a small hydraulic jack 37 is 
substituted for one of the rigid links in the prior control 
linkage. Thus, control lever 29 is pivoted near its lower 
end at pin 38 to stationary housing 39 and the upper 
‘end portion protrudes therefrom in position to be 
grasped by the operator. A pivot 41 situated a small dis 
tance above the pivot 38 couples the rod of jack 37 to 
control lever 29 and the head end of the jack is pivoted 
to a crankarm 42 which turns about an axle 43 jour 

. nailed in a second stationary housing 44. A second 
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crankarm 46 is secured to axle 43 with the distal end 
being pivoted to a long link 47 which pilots the spool 
valve 36. Thus, when an operator is situated on the ve 
hicle, pivoting of the control lever 29 acts to shift the 
spool valve 36 in the conventional manner for the pur 
pose of actuating and de-actuating the lift cylinder 22. 
As long as the jack 37, which forms a part of the con 
trol linkage, is not actuated, it functions essentially in 
the manner of the rigid link which it replaces. 
However, when the vehicle is to be operated from a 

remote location as will hereinafter be discussed in more 
detail, the operator’s control lever 29 is immobilized. 
As shown in FIG. 3 in conjunction with FIG. 2, this may 
be accomplished, for example, by transpiercing a bolt 
48 through stationary housing 39 and a passage 49 in 
the control lever 29. In this particular example of ‘the 
invention, a single bolt 48 may be utilized to immobi 
lize both the lift control lever 29 and tilt control lever 
31. 

I Referring now again to FIG. 2 in particular, it may be 
‘seen that with the control lever 29 locked in one posi 
tion, extension and retraction of the hydraulic jack 37 
will operate the associated linkage comprised of crank 
arms 42 and 46 and link 47 to pilot the lift cylinder con 
trol valve 36 into any of the several described positions 
thereof. Electrical and hydraulic circuitry for operating 
the jack 37 for this purpose will be hereinafter de 
scribed. ' 

Essentially similar provisions are made for either 
local or remote control of the tilt jacks 24. Referring 
now to FIG. 4, the tilt jacks 24 are selectively commu 
nicated with the hydraulic fluid pump 33 and reservoir 
34 through another spool valve 51 which in this in 
stance has three positions. At a first or Dump position, 
spool valve 51 communicates the output of pump 33 
with the head end of tilt jack 24 while communicating 
the rod end thereof with reservoir 34 and at a second 
or Hold position of the spool valve, both the head end 
and rod end of the tilt jacks are blocked while the out 
put of pump 33 is transmitted directly to reservoir 34. 
At the third or Rackback setting of the spool valve 51, 
the output of pump 33 is transmitted to the rod end of 
tilt‘ jack 24 while the head end thereof communicates 
with the reservoir 34. Valve 51 is spring biased to the 
center (Hold) position. 
The operator’s tilt control lever 31 is pivoted to sta 

tionary housing 39 at a pivot 52 situated a small di's- '_ 
tance above the lower end of the lever and is coupled 
to the spool valve 51 by control linkage again similar 
to that of prior loaders except that another small hy 
draulic jack 53 replaces one of the rigid links of the 
prior system. The rod end of jack 53 is pivoted to the 
lower end of tilt control lever 31 while the head end of 
the jack is pivoted to the distal end of a crankarm 54. 
Crankarm 54 turns an axle 56 journalled in stationary 
housing 44 and a second crankarm 57 is secured to the 
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axle to operate along link 58 that pilots the spool valve 
51. Thus, manipulation of ‘the tilt control lever3l by 
operator seated on the vehicle controls the bucket tilt 
ing jack 24 in the conventional manner and, again, suit 
able detents and kickout mechanisms may be associ 
ated ‘with the controls if desired as shown in U.S. Pat. 
No. 3,429,471 for example. 

‘For remote control, the operator’s tilt control lever 
31 is immobilized-by the transverse bolt 48 which has 
been-previously described. Under this condition, exten 
sion and retraction of the hydraulic jack 53 as will here 
inafter be discussed in more detail, shifts the spool 
valve 51 for the purpose of dumping or racking back 
the bucket. 
The particular loader vehicle herein described is 

pedal steered through linkage shown in FIGS. 5 and 6 
when an operator is situated on the vehicle. By depress 
ing a right foot pedal 27 the right hand track mecha 
nism is decoupled from the engine drive line and then 
braked to turn the vehicle to the right and a left hand 
foot pedal 61 similarly provides for turning to the left. 
A center pedal 62 is mounted on a lever 63_with arms 
64 which overlap both pedals 27 and 61 so that by de 
pressing the center foot pedal, both track mechanisms 
are decoupled from the engine and are braked in order 
to brake the vehicle as a whole. 
Referring now to FIG. 6, in particular, which shows 

a side view of the right foot pedal 27 and associated 
linkage, such pedal is mounted upon a lever 66 which 
is connected to the body of the vehicle at a pivot joint 
67 at the lower end of the lever and a spring 68 is con 
nected between the lever and the vehicle body to urge 
the lever towards an upward position. Upon being de 
pressed, pedal 27 acts to disengage a steering clutch 69 
by pivoting a control crankarm 71 thereof and then 
acts to apply the brake 72 by pivoting a control crank 
arm 73 thereof. Linkage for this purpose includes a link 
74 pivoted to the lower portion of foot pedal lever 66 
which turns a crankarm 77 which in turn pivots a 
crankarm 78 through an axle 79 with the crankarm 78 
being coupled to' the clutch control arm 71 by another 
link 81. i Y ‘ 

A short auxiliary lever 82 extends generally upward 
from foot pedal lever pivot 67 in position to. be engaged 
by a tab 83 of the foot pedal lever whereby it is pivoted 
in conjunction therewith, a bolt 84 being transpierced 
through the tab to secure the upper end of lever 82 
thereto. A single long link 86 connects lever 82 with 
the actuating arm 73 of brake 72. 
The above described linkage between steering foot 

pedal 27 and clutch 69 and brake 72 is essentially simi 
lar to existing loader steering linkages. In order to pro 
vide for remote control, a hydraulic jack 87 has a rod 
end pivotably coupled to a crankarm 88 which is linked 
to brake actuating arm 73 by an axle 89 for turning in 
conjunction therewith. The opposite end of jack 87 has 
laterally projecting pins 91 which extend into slots 92 
of ?xed brackets 93. As the pins 91 may slide in slots 

7 92, the presence of the jack 87 does not affect normal 
control of the vehicle by an operator thereon as de 
scribed above. However, if the jacks 87 are actuated 
for remote control purposes, the pins 91 seat against 
the back end of slot 92 and extension of the jack then 
operates the above described linkage to actuate both 
the clutch 69 and brake 72. 
Referring now to FIGS. 7 and 8 in conjunction, the 

operator's transmission shift lever 30 is coupled at the 
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6 
lower end to a ?xed bracket 94 by a universal type of 
joint 96 whereby, as shown in FIG. 8 in particular, ‘the 
lever may be moved within a U-shaped‘slot‘97 in a con 
sole plate 98 between three forward speed positions at 
one leg of the U and three reverse speeds in the other 
leg and a neutral position between the two legs. Refer 
ring now to FIG. 9 in conjunction with FIG. 7, fore and 
aft movement of the shift lever 30 is transmitted to the 
speed range selecting arm 99 of the transmission 100 
by a crankarm 101 and a link‘ 102 which connects the 
lower end of the crankarm with transmission arm 99. 
To provide for the optional remote control, the link 
102 is not a simple rigid link as in the prior similar con 
trol linkage, but is a double-acting hydraulic jack. 
Sideward movement of the shift control lever 30 be 

tween the forward and reverse positions is transmitted 
to the forward~reverse selector arm 103 of transmission 
100 by anrextension 104 of control lever 30 which ex_ 
tends downwardly ‘from the universal joint 96 and 
which is connected with forward-reverse selector arm 
103 by a link which in accordance with the invention 
is an additional hydraulic jack 106. 
Thus, if the jacks 102 and 106 are not actuated, ‘the 

operator on the vehicle may shift the transmission in 
the normal manner. However, if the shift lever 30 is 
locked into a ?xed position, the transmission may be 
shifted by selective actuation of the jacks 102 and 106 
as will hereinafter be‘ discussed in more detail. To lock 
the shift lever 30 in a ?xed position for this purpose, an 
existing safety control lever 107 may be utilized. Such 
a lever is often provided on prior loaders for the pur~ 
pose of locking the transmission in neutral. Lever 107 
is pivoted for movement in a vertical ‘plane about a hor 
izontal axle 108 to which a crankarm 109 is coupled, 
with the crankarm 109 being connected by a link 111 
to a pivoting locking member 112 having a transverse 
bar 113 which moves into a position at which control 
lever 30 is held in the neutral position when safety lever 
107 is pivoted downwardly about axle 108. A projec 
tion 113' of bar 113 holds the shift lever at the forward 
side of the neutral slot. ' 

Referring now to FIG. 7 in particular, the throttle 
lever 28 operates a speed selector arm 114 of the en 
gine governor 116. The throttle lever 28 is pivoted at 

p the bottom end at an axle 117 and a crankarm 118 ex 

tends therefrom. Another. crankarm 119 extends from 
another axle 121 journalled in‘ a bracket 122 and is 
coupled to arm 118 by link 123. Still another arm 124 
is secured to axle 121 and is connected to speed selec 
tor arm 114 of the governor by a link 126 which in ac 
cordance with the present invention is de?ned in part 
by another hydraulic jack 127-. Thus, when the vehicle 
is controlled by an operator thereon, pivoting of the 
throttle lever 28 acts to adjust the speed setting of the 
governor 116 in the conventional manner. However, if 
the throttle lever 28 is ?xed in position, remote control 
is provided for by extension and contraction of jack 
127. To provide for locking of the throttle lever for this 
purpose, still another arm 128 extends from axle 117 
and a bolt 129 is transpierced ‘therethrough .and 
threaded into the adjacent fixed housing structure 131 
to hold the throttle lever at the low idle position in this 
instance. 7 . 

.Thus, the several control linkages of the loader 11 
are all of basically known construction except insofar 
as an existing link has been replaced with a ‘hydraulic 
jack and means have been provided for ?xing the oper 



7 
ator’s control levers in a predetermined position where 
such means are not already a component of the vehicle. 

In order to operate the several controls described 
above from a remote location, each of the hydraulic 
jacks in the several control linkages is selectively actu 
ated through one or more electrically controlled valves, 
suitable ?uid circuitry for this purpose being shown in 
FIG. 10. The above described lift control linkage jack 
37, for example, is controlled by three solenoid valves 
132, 133 and 134. 
Each of the three solenoid valves 132, 133 and 134 

has an input connected to a hydraulic ?uid supply line 
136 and an outlet coupled to a return or drain line 137 
leading to the hydraulic fluid reservoir 138. Supply line 
136 is connected to a suitable source of pressurized 
fluid such as the transmission ?uid pump 139 of the 
loader. Supply line 136 connects with the pump and an 
accumulator 141, a manually operable drain valve 142 
and check valve 143 which blocks reverse flow in the 
event of pump failure. Drain valve 142 communicates 
the pump with supply line 136 during remote control 
operation of the motor and has an alternate setting at 
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which the supply line 136 is coupled to reservoir 138 . 
to drain the supply line when the loader is to be oper 
ated in the normal manner by an operator situated 
thereon. 
The lift control linkage actuating jack 37 has four po 

sitions which can be achieved by appropriate sequenc 
ing of the three control valves 132, 133 and 134, these 
positions being Raise, Hold, Lower and Float proceed 
ing from the most extended position of the cylinder to 
the most retracted position thereof. As hereinbefore 
described, jack 37 is spring biased to the Hold position 
at which the lift arms of the loader are immobilized. So 
lenoid valves 132 and 133 are series connected be 
tween the rod end of jack 37 and supply line 136 with 
valve 133 having an unenergized position at which 
valve 132 is communicated with return line 137 and 
having an energized position at which valve 132 is con 
nected to supply line 136. Valve 132 has an unener 
gized position at which the rod end of jack 37 commu 
nicates with valve 133 through a check valve passage 
144 within valve 132 that limits ?ow to a direction 
away from the rod end of the jack. At the energized po 
sition of solenoid valve 132, the rod end of the jack is 
communicated with valve 133. The‘ additional solenoid 
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valve 134 has an unenergized position at which return - 
line 137 is communicated with the head end of jack 37 
and an energized position at which supply line 136 is 
communicated therewith. Accordingly, jack 37 may be 
extended to the Raise setting by energizing solenoid 
valve 134 and may be contracted towards either the 
Lower or Float position by energizing both solenoid 
valves 132 and 133. As will hereinafter be discussed in 
connection with the electrical circuitry of the inven 
tion, contraction of the jack 37 is terminated before full 
contraction thereof in order to achieve the Lower set 
ting whereas the jack is fully contracted to effect the 
Float position. 
To enable the jack 37 to be spring returned to the 

Hold position faster than would otherwise be the case, 
still another solenoid control valve 146 is connected 
between the rod and head end of the jack. Valve 146 
is normally open to provide for a rapid exchange of 
?uid between the ends of the jack so that the Hold posi 
tion is quickly achieved by the spring bias action. Sole 
noid valve 146 is energized to a closed position, con 
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currently‘ with energization of vany of the solenoid 
valves 132, 133 or 134 as will hereinafter be discussed. 
Each of the above described solenoid valves 132, 

133, 134 and 146 have an electrical lead wire 147 con 
nected thereto to receive an energizing signal, the other 
terminal of each solenoid valve being grounded. A 
diode 148 is connected between each lead wire 147 
and ground to avoid damage from transient voltages. 
The tilt control linkage actuating jack 53 is spring bi 

ased to the center (Hold) setting as previously de 
scribed and has only two additional positions, Dump 
and Rackback corresponding to extreme contraction 
and extreme extension of the jack respectively. Thus, 
jack 53 does not need to be positioned at any interme 
diate setting other than that achieved by the spring bias 
action and accordingly may be remotely' controlled 
through two additional solenoid valves 149 and 151 
connected between the rod and head end respectively 
of jack 53 and the supply and return lines 136 and 137. 
Solenoid valve 149 has an unenergized position at 
which the rod end of jack 53 is communicated to drain 
line 137 and an energized position at which the rod end 
of the jack is communicated with supply line 136. Sole 
noid valve 151 has an unenergized position communi 
cating return line 137 with the head end of jack 53 and 
has an energized position communicating supply line 
136 therewith. 
Thus jack 53 may be caused to contract to the Dump 

position by energizing solenoid valve 149 and may be 
caused to extend to the Rackback position‘ by energiz 
ing solenoid valve 151. For this purpose each solenoid 
valve 149 and 151 has an electrical signal lead wire 147 
with the other terminal being grounded and with the 
solenoids being again bypassed by protective diodes 
148. 
Remote control of the throttle setting jack 127 pres 

ents a somewhat different control problem. While it has 
three settings for remote control purposes, speci?cally 
Full Throttle, Half Throttle and Low Throttle corre 
sponding to extreme contraction, half extension and 
extreme extension of the jack respectively, the jack is 
spring biased to one of the extreme positions and more 
particularly to the Low Throttle position at which the 
jack is fully extended. Accordingly, the head end of the 
jack is communicated directly with return line 137, 
since the full extensive movement of the jack is pro 
vided for by the spring biasing. The rodend of jack 127 
is connected to supply line 136 and return line 137 
through a pair of series connected solenoid valves 153 
and 154. The solenoid valve 153 closest to jack 127 has 
an unenergized position at which the rod end of jack 
127 is communicated with solenoid valve 154 through 
check valve mechanism 156 within valve 153 that lim 
its flow to a direction away from the jack. At the ener 
gized position, solenoid valve 153 communicates the 
rod end of the jack with valve 154. Valve 154 in turn 
has an unenergized position at which valve 153 is com 
municated with return line 137 and has an energized 
position at which valve 153 is communicated with sup 
ply line 136. Thus, if both solenoid valves 153 and 154 
are energized, jack 127 contracts towards the Half 
Throttle and Full Throttle settings, the contraction1 
being cut off at midpoint when the Half Throttle setting 
is desired by electrical circuitry to be hereinafter de 
scribed. Both solenoid valves 153 and 154 are provided 
individual lead wires 147 for receiving energizing sig 
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nals with the solenoids again having protective diodes 
148 connected in parallel therewith. 
Considering now the fluid circuitry for remotely se 

lecting a desired setting of the transmission, the two 
previously‘described transmission control linkage jacks 
102 and 106 are actuated through solenoid valves 158 
and 157 respectively. in this example of the invention, 
remote controls are provided only for shifting between 
neutral and ?rst speed range, although it will be appar 
eat that the selection of any of the several speed‘ ranges 
available on the loader may be provided for by substi 
tuting a more complex solenoid valve system in accor 
dance with the principles heretofore described with ref 
erence to the control of the lift, tilt and throttle linkage 
jacks. Where only neutral and ?rst speed range are de-' 
sired as in the present instance, jack 102 is spring bi 
ased to the contracted or neutral setting and the sole 
noid valve 158 associated with the jack has an unener 
gized position at which the head end of the jack is com 
municated with‘return line 137 and has an energized 
position communicating the head end of the jack with 
supply line 136 to extend the jack to the first speed 
range setting. Solenoid valve 158 has a lead wire 147 
and protective diode 18 as previously described. The 
second transmission control linkage jack 106 is spring 
biased to the contracted state which corresponds to the 
forward speed setting of the transmission shift linkage. 
The associated solenoid valve 157 has an unenergized 
position connecting drain line 137 to the head end of 
the jack and has an energized position connecting the 
supply line 136 therewith to extend the jack against the 
spring bias to the Reverse setting of the shift linkage. 
Both steering linkage jacks 87, for steering or braking 

the loader from‘ a remote location, are spring biased to 
the contracted position at which the associated steering 
clutches are engaged and the brakes disengaged. Ac 
cordingly each one of the jacks 87 may be controlled 
by a single solenoidvalve, specifically, a left steering 
valve 159 and right steering valve 161. 
Solenoid valve 159 has an unenergized position com 

municating ?uid supply line 136 with the head end of 
the left steering cylinder 87 and has an. energized posi‘ 
tion communicating the return line 137 therewith. 
Thus, de-energization of valve 159 results in extension 
of jack 87 to initiate turning of the loader to the'l'eft. 
Right steering ‘solenoid valve 161 is similarly operative 
upon the head end of the right steering jack 87. As will 
hereinafter be described in more detail, valves 159 and 
161 are energized bythe same signal which energizes 
solenoid valve 158 of the transmission shift and thus 
the steering jacks 87 are contracted when the loader is 
in gear unless a steering signal is being received. Thus 
the vehicle is braked except when it is shifted into gear. 
Accumulator 141 and check valve 143 assure that ?uid 
pressure is available for such braking in the event the 
loader engine stops. 
As in the case of the other solenoid valves, valves 159 

and 161 each have a lead wire 147 and, are equipped 
with a bypass diode 148 to protect thesolenoid. 
Qperation of the several solenoid valves described 

above to control the loader from a remote location may 
be effected by electrical circuitry illustrated in FIG. 1 1. 
A series of solid state switches 162, of which there are 
15 in this instance, each define a portion of a signal 
channel individual to a separate one of the different 
settings of the several control linkage jacks hereinbe 
fore described. Thus ‘a first such switch 162A de?nes 
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25 
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a portion of a signal channel for the Lower position of 
the lift control linkage jack and a second of the 
switches 162B de?nes part of a signal channel for the 
Float setting of the same jack. Switches 162C to 1620, 
respectively, de?ne signal channels for Raise and Raise 
tov Kick-out settings of the lift arm control linkage, 
Rackback, Rackback to Kick-out, and Dump settings 
of the bucket tilt control linkage, Half Throttle and Full 
Throttle settings, Reverse drive and First Gear settings 
of the transmission, Left Steer and Right Steer settings 
of the steering and braking control linkage jacks, and 
EnginerStart and Engine Shut-off. Operation of any of 
the above mentioned switches 162 by a signal received 
from a remote location initiates control movement to 
the setting represented by the signal channels with 
which that switch is associated. 
For this purpose a 13+ vconductor 163 connects one 

side of each switch 162 with the loader battery 164, the 
opposite or ‘negative side of the battery being 
grounded. The opposite side of a majority of the 
switches 162 connect, directly or indirectly, with one 
of the hereinbefore described lead wires 147 to the sev 
eral solenoid valves of the fluid circuit as will hereinaf 
ter be described in detail. Switch 162N defines the en 
gine start signal channel and connects with the starter 
solenoid 167 of the loader, while switch 1620 is a shut 
off switch that connects with a solenoid mechanism 
168, also shown in FIG. 7, which is associated with the 
engine governor 116 and which shuts off the fuel sup 
ply to the engine when energized. Thus closing of 
switch 162N by a remote signal applies battery voltage 
to starter solenoid 167 while closing of switch 1620 by 
a different remote signal applies battery voltage to 

. shut-off solenoid 168. 
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Considering now the means through which the con— 
trol signal switches 162A to 162M apply voltage to the 
associated solenoid valves, with reference to FIG. 10 in 
conjunction with FIG. 11, the ?rst switch 162A con 
trolling the Lower setting of the lift arm control link 
age, applies battery voltage directly to leadv 147A to so 
lenoid valve 133, when closed by an appropriate re 
mote signal. Switch 162A simultaneously applies such 
voltage to lead 14713 of solenoid valve 132 through a 
diode 169 and the emitter-collector circuit of a transis 
tor 171. The base of transistor 1711 is biased negatively 
by connection to ground through a resistor 172. Simul 
taneous‘energization of both solenoid valves 132 and 
133 in this manner causes the jack 37 to contract to 
wards. the Lower setting thereof as previously de 
scribed. However, this contraction must be interrupted 
once the jack reaches the Lower setting which is not an 
extreme position thereof. For this purpose, a normally 
.open positioning switch 173 is connected between the 
base of transistor 171 and ‘8+ conductor 163. As shown 
in FIG. 2, switch 173 is mounted at the rod end of the 
lift control linkage jack 37 and projects therefrom in a 
direction parallel to the axis of the jack. Switch 173 ‘is 
of the reed type and is closed by the influence of a mag 
net 174 carried on the rod of the jack and which ap 
proaches the end of the switch 173 as the jack con 
tracts to the point where the associated linkage is set at 
the Lower position. Referring new again to FIGS. 10 
and 11, closing of the positioner switch 173 in the 
above described manner applies battery voltage to the 
base of transistor. 171 stopping conduction there 
through and stopping further travel of the associated 
control linkage jack 37. Thus the end result of the clos 
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ing of switch 162A by signal from a remote location is 
to manipulate the controls of the loader to initiate low 
ering of the lift arms thereof and this will continue until 
either the arms'are fully lowered or else the control sig 
nal from the remote location ceases causing switch 
162A to reopen. 
Closing of switch 162B by a remote signal applies 

battery voltage directly to lead wire 147B and to lead 
wire 147A through a diode 176 thereby energizing so 
lenoid valves 132 and 133 to realize the Float setting 
of the lift arm controls as previously described. Diode 
176 prevents battery voltage from bypassing transistor 
171 when switch 162A is closed. 
Closing, of switch 162C by a remote signal applies 

battery voltage directly to lead wire 147C to energize 
solenoid valve 134 thereby shifting the lift arm control 
linkage to the Raise setting. Closing of switch 162D by 
a remote signal initiates raising of the lift arms only to 
a predetermined dump height at which elevation of the 
arms is automatically stopped. Thus, switch 162D is 
termed the Raise to Kick-out switch. For this purpose 
closing of switch 162D applies battery voltage to lead 
wire 147C through a diode 177 and the emitter 
collector circuit of a transistor 178, thegbase of the 
transistor being negatively biased by a connection to 
ground through a resistor 179. To stop conduction 
through the transistor 177 when the lift arms have 
reached the predetermined dump height, a normally 
open positioner switch 181 is connected between B+ 
conductor 163 and base of the transistorv As shown in 
F IG. 1, the positioner switch 181 is again of the reed 
type and is actuated by a magnetic element 182 carried 
on linkage 183 which is moved by extension of the lift 
jacks 22. The position of magnetic element 182 is ?xed 
so that it is brought into proximity to switch 181 when 
the lift arms have reached the predetermined dump 
height, thereby closing the switch and stopping conduc 
tion through ‘transistor 177 as previously described. 
Considering now the bucket controls, with reference 

again» to FIGS. 10 and 11 in conjunction, closing of 
switch 162E by'a remote signal applies battery voltage 
directly to lead wire 14715 to energize solenoid valve 
151 to shift the tilt control linkage to the Rack-back 
setting. Closing of switch 162F also applies battery 
voltage to lead 147E but through'a diode 184 and the 
emitter-collector circuit of another transistor 186 
which has its base connected to ground through a resis 
tor 187. Switch 162F thus de?nes the Rackback to 
Kick-out channel wherein the rackback motion of the 
bucket is prematurely terminated at the load inclina 
tion thereof. To effect this action, a normally open po 
sitioner switch 188 is connected between B+ conductor 
163 and the base of transistor 186. Thus, closing of 
switch 188 will bias the base of the transistor to stop 
conduction therethrough thereby terminating the rack 
back motion. As shown in FIG. 1, switch 188 may be 
operated by cam mechanism 189 which moves with the 
tilt linkage 23 and depresses a cam l9l'as the bucket 
16 reaches the loading inclination relative‘ to the lift 
arms 17. The cam mechanism 189 and 191 is part of a 
fluid kick-out system found on prior loaders and is de 
scribed more fully in U.S. Pat. No. 3,429,471. It will be 
apparent that the switch 188 may be situated directly 
beneath cam 19! or may ‘be located elsewhere on the 
loader and operated by the fluid pressure signals pro 
duced by the cam mechanism in the manner described 
in the above mentioned patent. ' 

25 

30 

45 

55 

65 

12' 
Referring now again to FIGS. 10 and 11 in conjunc 

tion, closing of switch 162G by a remote signal applies 
battery voltage directly to lead wire 147G to energize 
solenoid valve 149 and thereby shift the bucket control 
linkage to the Dump setting. 
Remotely intiiated closing of switch 1621-1 effects the 

Half Throttle setting by applying battery voltage to lead 
wire 147i directly and to lead Wire 1471-! through a 
diode 192 and the emitter-collector circuit of a transis 
tor 193 which has a base biased negatively by a ground 
connection through a resistor 194. By thus energizing 
both solenoid valves 153 and 154, contraction of the 
throttle control linkage jack 127 is initiated. Such con 
tractionis terminated at the Half Throttle setting by 
closing of a normally open positioner switch 196 con 
nected between B+ conductor 163 and the base of 
transistor 193. As shown in FIG. 7, positioner switch 
196 is mounted on the throttle control linkage jack 127 
and projects parallel to the rod thereof, whereby it is 
closed by a magnetic element 197 carries on the rod 
and appropriately positioned thereon to terminate con 
traction of jack 127 at the Half Throttle position. Clos 
ing of positioner switch 196 thus results in the de 
energization of solenoid valve 153 thereby blocking the 
supply of hydraulic fluid to the throttle linkage jack 
127. 
Closing of switch 1621 by a remote signal achieves 

the Full Throttle setting by applying battery voltage‘ di 
rectly to lead wire 1471-! at the collector side of transis 
tor 193 and simultaneously applying such voltage to 
lead wire 147I through a diode 198, thereby energizing 
both solenoid valves 153 and 154 independently of the 
transistor and positioner switch 196. 
Closing of switch 162.] by a remote signal applies bat 

tery voltage to lead wire 147J thereby energizing sole 
noid valve 157 to shift transmission control linkage 
jack 107 to the Reverse setting. 

Switch 162K which is operated by a remote signal to 
shift the loader transmission from neutral into first gear 
differs from the other switches 162 in that it does not 
connect with the associated lead wire 147K indepen 
dently of any other channels but instead acts through 
the left and right steering switches 162L and 162M to 
provide the automatic braking function hereinbefore 
discussed. Left and right steer switches 162L and 162M 
respectively also differ from the other swithes 162 in 
two respects. Switches 162L and 162M are normally 
closed and do not connect directly with 13+ conductor 
163, but connect thereto through the above described 
normally open ?rst gear switch 162K. Thus operation 
of either steering switch 162L or 162M will not shift 
the associated solenoid valve 159 or 161 ,to actuate the 
steering controls unless the loader has ?rst been shifted 
into gear by closing of ?rst gear switch 162K by an ap 
propriate remote ‘signal. To transmit the ?rst gear sig 
nal to the solenoid 158 which makes the appropriate 
shift in the transmission linkage, the lead wire 147K to 
?rst gear solenoid 158 connects with both left and right 
steer signal lead wires 147L and 147M through diodes 
201. The diodes 201 prevent direct transfer of current 
between lead vwires'147L and 147M. Thus the brakes 
of the loader are automatically engaged when the trans 
mission is in neutral. 
Thus by operating various ones of the solid state 

switches 162 from a remotelocation, the loader may be 
made to perform all the normal functions thereof. 
While the control of the switches 162 from a distance 
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may be accomplished by a variety of different means 
known to the art, such as a multi-conductor cable for 
example, this example of the invention utilizes radio 
signals for this purpose. The operator may then be situ 
ated at any desired distance from the vehicle provided 
that he has a direct or televised view thereof and pro~ 
vided that he is equipped with a portable control box 
or console with means for generating the signals neces 
sary to operate appropriate ones of the switches 162. 
Such an operator’s control box 202 may have a series 

of individual manually operable switches 203 for gener 
ating the signals necessary to control the switches 162 
at the loader. In this example, ?fteen such manual 
switches 203A to 2030 are provided, each being oper 
ative upon a corresponding one of the switches 162. 
Various radio systems capable of sensing and transmit 
ting the condition of the several switches 203‘ to pro 
duce a'similar condition in the corresponding switch 
162 are known to the art. Such a radio system may, for 
example, include an encoder circuit 206 having a series 
of terminals 204, each of which may be grounded by 
closing of an associated single one of the manual 
switches 203. Encoder circuit 206 may be of the time 
multiplexing type which receives a ?xed frequency sig 
nal from an oscillator 207 and modulates successive in 
crements of such signal in accordance with the condi 
tion of each terminal 204 in a sequential manner, the 
modulation sequence being repeated many times each 
second so that there is no signi?cant time lag in detect 
ing a change in one of the switches 203. A transmitter 
208 receives the modulated output of encoding circuit 
206 and directs the signal to a receiver 209 carries on 
the loader. A decoding circuit 211 at the loader has a 
series of ?fteen terminals 212, each connected to the 
control contact of a separate one of the loader control 
switches 162, and distributes voltages thereto in accor 
dance with the modulation of the incoming radio signal 
so that a signal is present at each of the terminals 212 
which is indicative of the momentary condition of the 
corresponding manual switch 203 at the operator’s re 
mote control box 202. 
Referring again to FIG. 1, the radio receiver circuitry 

and a majority of the loader control electrical circuit 
elements are preferably disposed in an integral circuit 
box 213 carried on the loader at the operator’s station 
32, an antenna 214 being connected thereto. While the 
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invention has been described with respect to a speci?c 
embodiment, it will be apparent that many modi?ca 
tions are possible and it is not intended to limit the in~ 
vention except as de?ned in the following claims. 
What is claimed is: 
1. In a powered vehicle having control linkages which 

an operator on said vehicle may manipulate to control 
the vehicle, each of said control linkages having an ele 
ment which is grasped by the operator to manipulate 
the associated linkage to transmit manual force 
through said associated linkage to a vehicle mechanism 
controlled thereby, means providing for optional con 
trol of the vehicle from a remote source of signals com 
prising: 

a plurality of ?uid operated extensible and retract 
able jacks each forming a component link of a sep 
arate one of said control linkages, each of said 
jacks acting as a rigid link within said separate one 
of said control linkages to transmit said manual 
force to said mechanism controlled thereby when 
said vehicle is controlled by an operator situated 
thereon, 

means for selectively immobilizing said elements of 
said control linkages which are grasped by an oper 
ator, 

a source of pressurized ?uid, 
valve means coupled to each of said jacks for selec 

tively actuating said jacks in response to said con 
trol signals when said elements grasped by the op 
erator are immobilized, wherein said valve means 
includes a plurality of solenoid valves each con 
nected between one of said jacks and said source 
of fluid, and wherein said remote source of signals 
includes electrical circuit means for operating said 
solenoid valves from a location remote from said 
vehicle, 

wherein at least one of said control linkages'has ?rst, 
second and third sequential settings and wherein 
said circuit means provides at least two distinct sig 
nal paths for energizing the solenoid valve associ 
ated with said one of said control linkages, further 
comprising means interrupting signal transmission 
through one of said two signal paths after said link~ 
age reaches said second setting thereof. 

* * * * * 


