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1 
DUMMY LOAD SYSTEM , 

This invention relates to arrangements for the dissi 
pation of radio frequency power, and is more particu 
larly directed to an improved dummy load of the type 
adapted to be connected to an RF transmission line for 
dissipation of power, and a system for maintaining the 
temperature of a liquid resistive coolant in the dummy 
load and determining the dissipated power. Such main 
tenance of temperature is necessary in order to main 
tain desired VSWR characteristics, in view of the varia 
tion of resistance of the resistive coolant with tempera 
ture. 

In the past, dummy load devices have been provided 
of the type in which the central conductor terminates 
in a broad band resistive element comprised of a pair 
of coaxial insulating tubes through which a suitable ma 
terial such as sodium nitrite is adapted to flow. Such ar 
rangements are provided with outer shields connected 
to the transition lines surrounding the resistive element, 
the end of the shield tapering inwardly toward the end 
of the dummy load and terminating with an RF short to 
the resistive element. 

In the cooling circuit for such a dummy load device, 
the sodium nitrite has been circulated in a loop which 
may consist of a reservoir of sodium nitrite, and a heat 
exchanger. Thermistors are individually coupled to the 
input and output lines of the dummy load device to pro 
vide an indication of the temperature of sodium nitrite, 
and these thermistors were connected to an automatic 
control system for maintaining the temperature of the 
coolant at a mean given value, for example, by control 
ling the ?ow of ?uid by means of a motor driven valve 
at the input of the heat exchanger from a source of raw 
water. 

- It is an object of the present invention to provide im 
provements in such dummy load systems, by maintain- 
ing improved control over the temperatue of the liquid 
coolant over wider ranges of power inputs, as well as to 
simplify the control system, and improve the VSWR 
characteristics, thereby providing a system having 
broad band characteristics over an extremely large fre 
quency and power range. ' 
According to the invention, a dummy load for ab 

sorbing RF power received by way of a transmission 
line, is comprised of a resistive central conductor sur 
rounded by a conductive sheath. The central resistive 
element is comprised of a pair of coaxial insulating 
tubes arranged so that a ?ow of coolant, such as sodium 
nitrite, may be passed in one direction through the 
inner insulating tube, around the ends of the inner tube 
at the junction of the resistive element with a transition 
piece to the central conductor of a transmission line, 
and thence in the opposite direction between the outer 
and inner tubes. The conductor transition piece is 
shaped to maintain nominal impedance and to have an 
ti-corona and high frequency characteristics. The outer 
sheath has a smooth transition to the outer conductor 
of the transmission line, and follows a tractorial curve 
throughout the resistive portion of the dummy load, 
thereby tapering inwardly to the resistive element at 
the end of the dummy load to provide an RF short at 
its termination. The curves of the outer sheath are 
shaped to maintain the nominal impedance in the tran 
sition to the standard transmission line. With this ar 
rangement, the dummy load has characteristics that are 
extremely ?at up to at least 100 megacycles, and the 
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device does not have to be derated in the high fre 
quency range. 
The cooling system for the liquid coolant is com 

prised of a primary cooling loop connected to the 
dummy load for circulating the coolant therethrough, 
and a secondary loop for circulating another liquid, 
such as water, and coupled to the primary loop by a liq 
uid to liquid heat exchanger. Three control valves are 
provided in the secondary loop for controlling the ?ow 
therethrough, and thereby to control the temperature 
of the liquid coolant. The valves are motorcontrolled, ' 
two of which are in series in the secondary circuit, and 
the third‘ of which is in parallel in the secondary loop 
circuit. A pair of thermistors are coupled to the pri 
mary loop, at the input and output of the dummy load, 
and these thermistors are connected in series in one 
arm of a bridge circuit. A control circuit, responsive to 
unbalance of the bridge circuit, directly controls the 
motor coupled to one of the series valves in the second~ 
ary loop. The other two motors are controlled by 
means of back contacts on limit switches of the first 
motor valve arrangement, and extend the range of con 
trol over the liquid flow in the secondary loop, the se 
ries valve being controlled in the same direction as the 
primarily controlled motor, with the shunt valve being 
controlled in the opposite direction. The coupling be 
tween the output of the bridge circuit and the control 
for the motors may be in the form of an optical meter 
relay. 
Since the thermistors coupled to the primary loop are 

in series in the bridge circuit, the control system serves 
to control the temperature of the ?uid at the mean. 
value of temperature as indicated by thermistors. This 
arrangement provides a simple and inexpensive control 
over the temperature. 

In addition, the primary loop may include heating 
means, forexample in a reservoir, responsive to a ther 
mal switch, for preheating of the liquid coolant, in 
order to obviate the necessity for warmup periods for 
the system, which previously had necessitated low 
power gradual warmup prior to use of the dummy load 
as desired. ‘ 

The invention will now be disclosed in greater detail 
with reference to the accompanying drawings, in 
which? ' 

FIG. 1 is a simplified schematic diagram of a system 
for controlling the temperature of a dummy load ac 
cording to one embodiment of the invention, and illus 
trating a typical dummy load that may be employed in 
combination therewith partially in cross section; 
FIG. 2 is a simpli?ed circuit diagram of a circuit that 

may be employed for controlling the system of FIG. 1; 
FIG. 3 is a schematic diagram of a more complete 

system for controlling the temperature of a dummy 
load, according to the invention, this embodiment illus 
trating the system for controlling the temperature of a 
pair of dummy load devices; 
FIG. 4 is a simpli?ed circuit diagram of a modifica 

tion of a portion of the circuit of FIG. 2, the arrange 
ment of FIG. 4 being particularly adapted for incorpo 
ration in the system of FIG. 3; and 
FIG. 5 is a simplified circuit diagram of a portion of 

a control circuit which may be incorporated in the sys 
tems of FIGS. 1 and 3. 
Referring now to FIG. 1, therein is illustrated a 

dummy load 10 adapted to absorb the radio frequency 
power from a transmission line 1 1. The central conduc 
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tor 12 of the transmission line is connected to the resis 
tive portion 13 of the dummy load by way of a conduc 
tive transition member 14 having a smooth transition. 
The resistive portion of the dummy load is comprised 
of an outer insulating tube 15 sealingly joined at one 
end to the end of the transition piece 14 and extending 
axially through the dummy load and terminating in an 
outlet 16. An inner insulating tube 17, also for example 
of glass of plastic, is provided within the outer tube 15 
and extending coaxially therewith. One end of the inner 
tube 17 is spaced from the transition piece 114, and the 
other end extends to an inlet 18 for providing fluid 
coolant to the structure. The tubes are arranged to that 
the liquid coolant flows from the inlet 18 upwardly 
through the tube 17, and thence downwardly between 
the inner and outer tubes to the outlet 16. The end of 
the transition piece 14 may be shaped to provide a 
smooth ?ow for the ?uid at the upper end of the inner 
tube 17. 
The outer conductor 20 of the transmission line is 

connected to the outer conductive shield v21 of the 
dummy load. The outer shield extends downwardly 
from the outer conductor 20 with a smooth transition 
to an enlarged diameter region at the upper end of the 
resistive portion of the dummy load, and thence tapers 
downwardly and inwardly to the outer surface of the 
outer tube 15 at the bottom of the device. The curve 
of the outer shell 21 is preferably in the form of a trac 
trix in the portion thereof surrounding the resistive por 
tion of the dummy load. The upper portion of the outer 
shield 21 is shaped to maintain the nominal impedance 
in the transition region to the transmission line, and the 
inner transition member 14 is also shaped to maintain 
the nominal impedance, as well'as to provide the de 
sired anti-corona and high frequency characteristics. 
The cooling system in the arrangement of FIG. 1 in 

cludes a primary loop 30 adapted to circulate a suitable 
resistive coolant such as sodium nitrite through the 
tube 15 and 17 of the dummy load, and a secondary 
loop 31 coupled to the loop 30 by way of a liquid to liq 
uid heat exchanger 32 for circulating a coolant such as 
water to remove heat from the primary loop. 
As illustrated in FIG. 1, theprimary loop 30 includes 

a liquid reservoir 35. A suitable pump 36 draws sodium 
nitrite solution from the reservoir 35 and passes it 
through the heat exhanger 32, and thence into the inlet 
18 of the dummy load. The outlet 16 of the‘ dummy 

, load is connected to return the ?uid to the reservoir 35. 
A thermistor 37 is coupled to the ?uid path at the inlet 
18 of the dummy load, and a second thermistor 38 is 
coupled to the ?uid path at the outlet 16 of the dummy 
load. The thermistors 37 and 38 are employed to con 
trol the temperature of the ?uid in a manner that will 
be discussed in more detail in the following paragraphs. 
The system also includes a temperature responsive 
switch 40 of conventional nature arranged in thermal 
contact with the liquid in the reservoir 35, the switch 
40 being serially connected with a suitable electric 
heater 41 disposed in a position to heat the liquid in the 
reservoir 35 by means of a suitable source 42, as will 
be discussed in more detail in the following paragraphs. 
The secondary cooling loop 31 is adapted to circulate 

a suitable coolant, such as water, from an external heat 
exhanger 45 through the heat exhanger 32 by way of 
motor controlled valves 46 and 47, these valves being 
controlled by suitable means from the shafts of motors 
48 and 49 respectively. An additional motor controlled 
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4 
valve 50, controlled by motor 51, is connected between 
the inlet and outlet of the heat exchanger 45, and, if 
necessary, pumping means such as pump 52 may be 
provided to circulate ?uid in the secondary loop 31. 
The source of ?uid and pumping arrangement for the 
secondary loop as illustrated in FIG. 1 is exemplary 
only, and it will be apparent that other techniques may 
be employed for circulating this ?uid in the secondary 
loop. . 

Referring now to FIG. 2, a control circuit for the sys 
tem of FIG. -1 is comprised of a bridge circuit 60, the 
resistive elements of the thermistors 37 and 38 of FIG. 
1 being serially connected in one arm of this bridge cir 
cuit. Suitable resistance elements 61, 62 and 63 are 
provided in other arms of the bridge circuit, preferably 
at least one of these other elements being variable to 
permit adjustment and calibration of the bridge circuit. 
A suitable voltage source 64 is connected to the source 
terminals of the bridge circuit, for example by way of 
a variable calibration resistor 65, and the output diago 
nals of the bridge circuit are connected to the inputof 
a bridge detector circuit 70. The bridge detector de 
tects unbalances in the bridge circuit resulting from 
variation in the resistance of the thermistors, and actu 
ates a relay control circuit 71 for controlling the valve 
control motors 48, 49 and 51. The bridge detector cir5 
cuit 70 and relay control circuit 71 may be of any con 
ventional nature, and in one suitable embodiment of 
these devices an optical meter relay has been employed 
for the control circuit. FIG. 2 illustrates a switch 72 in 
the relay control circuit 71 to show the operational 
function of the control circuit. Thus, the switch serves 
to connect an input power lead 73 selectivelyv to output 
control leads 74 or 75 if the bridge is unbalanced, the 
connection being determined by the sense of the unbal 
ance. As noted above, this representation of the control 
of the circuit 71 is functional only, and it is apparent 
that any conventional technique for achieving this 
function, in dependence upon the bridge unbalance, 
may be suitably employed in the circuit of FIG. 2. . 

Still referring to FIG. 2, the circuit further includes 
a manual-automatic switch 80, having contacts 81, 82, 
83, 84, 85 and 86. This switch is shown in the “auto 
matic” position, in which the valve control motors 48, 
49 and 51 are automatically controlled in response to 
the variation of resistance of the thermistors 37 and 38 
in a detennined manner. In the “manual” position of 
the switch 80, the valve control motors 48, 49 and 51 
may be selectively manually controlled by means of 
switches 87, 88 and 89 respectively, as will be ex 
plained in more detail in the following paragraphs. 
The valve control motor 48 is a reversible motor of 

conventional type, such as a split phase motor for oper 
ation from single phase current as illustrated. Suitable 
limit switches 90 and 91, operable at the respective op 
posite extremities of the desired control range of the 
valve 46, serve to connect the opposite ends of the 
windings of the motor 48 to the leads 74 and 75, as il 
lustrated in the ?gure, when the switches 90 and 91 are 
off their limits. The common lead 92 is connected to a 
reference potential. Similarly, the valve control motor 
49 is coupled to limit switches 93 and 94 operable at 
opposite extremities ‘of the control range of the valve 
47, and valve control motor 51 is coupled to limit 
switches 95 and 96 operable at opposite extremities of 
the range of the valve 50. The common leads of the mo 
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tors 49 and 51 are also connected to reference poten 
tial. 
The normally not connected contacts of limit switch 

90 are connected by way of switch 84 and limit switch 
93 to one lead of the motor 49, and by way of contacts 
83 and limit switch 96 to one lead of the motor 51. Sim 
ilarly, the normally non-connected contacts of limit 
switch 91 are connected by way of switch 86 and limit 
switch 94 to the other operating lead of motor 49, and 
by way of contacts 85 and limit switch 95 to the other 
operating lead of the motor 51.‘ 
Power for operating the motors is derived from ter 

minals 98 at a suitable source of electric power, and ap 
plied to the arm of the switch 82, and thence, in the 
“automatic" position, to the lead 73 so that the control 
circuit 71 determines the operation of the motors. In _ 
the manual position of the switch 82, the power source 
is connected to the arms of the switches 87, 88 and 89. 
The switches 87, 88 and 89 are of the type having a 
central unconnected position, so that they may be man 
ually controlled to apply power to either one of the 

, ?xed contacts. The ?xed contacts of the switch 87 are 
connected to the leads 74 and 75 for operation of the 
motor 48. Similarly, the ?xed contacts of switch 88 are 
connected to opposite leads from the motor 49, and the 
?xed contacts of switch 89 are connected to opposite 
leads of the motor 51, for selective operation of these 
motors. - 

The manual-automatic switch 80 of FIG. 2 also in 
cludes contacts 81 having the ?xed contact in the auto 
matic position connected to the lead 74, and the ?xed 
contact in the manual position connected to the source 
terminal 98. The arm of the switch 81 is connected by 
way of thermally operated switch 40 to a relay coil 99 
having contacts 100 connected to apply power from a 
suitable source 101 to the resistive heater 41. As seen 
in FIG. 1, the thermal switch 40 and the heater 41 are 
disposed on or in the reservoir 35. 

In operation of the arrangement of FIG. 2, it is appar 
ent that, in the automatic position of the switch 80, the 
relay control circuit 71 controls the motor 48, and 
hence the valve 46, and that the motors 49 and 51 will 
not be energized as long as the limit switches 90 and 91 
of the motor 48 have not been operated. As seen in 
FIG. 1, the valve 46 is in series in the secondary loop 
31, so that the relay control circuit 71 directly controls 
this valve by way of the motor 48, in response to varia 
tion in resistance of the thermistors 37 and 38. For ex 
ample, if the mean temperature of the dummy load 
fluid is too low, as indicated by the resistance values of 
the thermistors, the relay control applies power to the 
lead 74, and thence by way of limit switch 90 to the 
motor 48, to operate ‘the valve 46 in the closing direc 
tion. Simultaneously, the power is applied by way of the 
lead 74, contact 81 of switch 80, and thermal switch 40 
to energize‘the relay 99, thereby applying heat to the 
?uid in' the reservoir by means of the heater 41. The 
heater 41 and thermal switch 40 provide means 
whereby the liquid in the ?rst loop may be heated prior 
to operation of the dummy load, and thereby obviating 
the necessity for operating the RF source connected to 
the dummy load at a lower power during a warmup pe 
riod, as was the previous practice. The system of FIG. 
2 thereby prepares the cooling circuit for proper opera 
tion without the warmup period being required. If, dur 
ing the closing of the valve 46, the limit switch 90 is op 
erated, the limit switch then applies the operating 
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6 
power to windings of the motors 49 and 51 by way of 
switch contacts 84 and 83 respectively. The motor 49 
operates the valve 47 in the same sense as the valve 46, 
since the valve 47 is also in series in the second loop, 
while the valve 50 will be operated in the opposite 
sense, i.e., to open this valve when the temperature is 
low, since this valve is in parallel in the second loop. 
The motors 49 and 51 are preferably arranged to oper 
ate at a lower speed, for example, at one fourth the 
speed, with respect to the motor 48, and these valves 
are arranged to vary the fluid ?ow in the second loop 
in predetermined limited amounts, so that the three 
valves 46, 47 and 50 permit the system to automatically 
handle widely varying power levels without the neces 
sity of any adjustments. In the above examples, the 
limit switch 94 of motor 49 limits the control of the 
valve 47 in the opening direction, while the limit switch 
95 of the motor 51 limits the control of the valve 50 in 
the closing direction. 
When the bridge detector 70 indicates that the tem 

perature to be controlled is too high, the relay control 
energizes the lead 75, to effect the control of the motor 
48 in the opposite direction, and in the similar fashion, 
to control the motors 49 and 51 in the opposite direc 
tion when the limit switch 91 is operated. In this case, 
of course, no additional heat is applied to the fluid in 
the ?rst loop 30 by the heater 41. 
As noted above, the thermistors 37 and 38 are con 

nected in series in one arm of the bridge circuit, and as 
a result of this connection, the system controls the tem 
perature of the ?uid in the ?rst loop so that the mean 
temperature in the dummy load is maintained substan 
tially constant. Thus, when radio frequency power is 
applied to the dummy load, the outlet temperature in 
creases, and the cooling system controls the fluid tem 
perature, by controlling the valve, to permit the inlet 
temperature to drop, thereby keeping the mean tem 
perature at substantially a constant value. For example, 
except in extremely hot environments, the mean tem 
perature may be set to approximately 70°C. By the use 
of the three motor driven valves in the secondary loop, 
which controls the secondary loop ?ow through the liq‘ 
uid to liquid heat exchanger 32, it has been found that 
the VSWR of the dummy load may be maintained 
within 1.2:1. I 

FIG. 3 illustrates a more complete system in accor 
dance with the invention, as it may be employed in an 
actual embodiment for the control of the sodium nitrite 
coolant of a pair of dummy loads 110 and 111. These 
dummy load devices may be of the same form as that 
illustrated in FIG. 1. In the arrangement of FIG. 3, the 
cooling channels of the dummy load are connected in 
parallel in the primary cooling circuit 30. The primary 
circuit, in addition to the elements disclosed in FIG. 1, 
may also include a series thermistor 112 in the inlet 
side of the line, a series thermistor unit 1 13 in the outlet 
side of the system, an under temperature thermal ' 
switch 1 14 in the inlet side of the loop, as well as a ther 
mometer 115, a ?ow meter 116, and a pressure gauge 
117 in the inlet side of the loop. The outlet side of the 
loop may include a flow switch 118. Individual ther 
mometers'1l9 and 120 may be provided in the individ 
ual outlets of the dummy loads prior to their intercon 
nection to the common outlet line, and individual over 
temperature switches 121 and 122 may also be pro 
vided in these individual lines. If desired, a ?lter 123 
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may be removably coupled to the primary loop by 
means of suitable valves. 
The secondary loop of the arrangement of FIG. 3 is 

also essentially the same as the secondary loop of FIG. 
1, with the addition of thermometers 130 and 131 in 
the two sides of the loop at the heat exchanger 32, as 
well as pressure gauges 132 and 133 in each side of the 
line at the input of the loop. A flow meter 134 may be 
provided in the loop. In addition, a solenoid controlled 
valve 135, controlled by a solenoid 136, may be pro 
vided for bypassing the valves 46 and 47. 
FIG. 4 illustrates a variation of a portion of the circuit 

of FIG. 1 which may be adaptable, for example, for use 
in the system of FIG. 3. In this arrangemennthe bridge 
circuit 60 is essentially the same as that of FIG. 2, with 
the output of the bridge circuit being connected to a 
watt meter indicator 140 for indicating the power dissi 
pation in the dummy loads. The output of the flow 
meter 116 of FIG. 3 is connected to a suitable con 
verter 117 for providing a suitable flow indication 
quantity to the watt meter indicator, and a ?ow indica 
tor 118 may be provided connected to the converter‘ 
1 17 to provide visual indication of the ?ow. The therm 
istors 112 and 113 are also connected to the watt meter 
indicator to provide the necessary indication therein. In 
the arrangement of FIG. 4, the relay control circuit, 
which controls the application of power to the leads 74 
and 75 from the source lead 73, is comprised of a con 
ventional optical meter relay control circuit 119. 
FIG. 5 illustrates an auxiliary circuit which may be 

employed in combination with the system of FIG. 3. In 
this arrangement, the flow switch 118 of FIG. 3 is con— 
nected to operate a relay 140, the undertemperature 
switch 112 is connected to operate a relay 141, the‘ 
over-temperature switches 121 and 122 are serially 
connected to operate a relay 142, and a pump control 
switch 143 (‘not shown in FIG. 3) is connected to oper 
ate a relay 144. An additional relay 145 is provided 
having contacts for applying power to the pump 36. In 
‘the arrangement of FIG. 5, the relay 144 is a delay 're 
lay, and the switch 143 is connected to apply power to 
the pump relay 145 by way of the normally closed con 
tacts of the relay 144. In view of the delay in this relay, 
the power will be applied to the pump in this manner 
until the flow switch 118 operates to energize the relay 
140, whereupon the pump relay 145 will remain ener 
gized by way of normally open contacts 150 of the relay 
140. The pump 36 will thereby remain energized as’ 
long as the ?ow switch 118 in the primary loop is 

the removal of power from the pump'36. Normally 
closed contacts 151 of relay 140 also, energizes a 
“standby" lamp 152. When the ?ow ofliquid in the pri 
mary loop is maintained, and the relay 140 thereby en 
ergized, an “operate” lamp 153 is energized by way of 
the contacts 151 and normally closed contacts of the 
relay 141. Over temperatureof the liquid is indicated 
by a “temperature” light 154, which is energized by 
way of normally closed contacts of the relay 141, and 
normally open contacts of the relay 142. The relay 142 

_ is also provided with contacts 155 which are connected 
to apply power to the solenoid 136 in the event of over. 
temperature indicated by the over-temperature 
switches 121 and 122, and as illustrated in FIG. 3, this 
results in the rapid opening of the solenoid valve 135 
to bypass the valves 46 and 47, and thereby topermit 
the maximum flow of liquid in the secondary loop 31. 

20 

25 

3 
In order to deenergize a transmitter in the event of 

excessive temperature of the coolant, an interlock cir 
cuit for the transmitter may be provided extending 
from interlock terminals 160 through normally open 
contacts of relays 140 and 142, normally closed con-_ 
tacts of relay 141, and a manual switch 161. 
While the invention has been disclosed with refer 

ence to particular embodiments, it will be apparent that 
many modifications and variations may be made 
therein without departing from the invention, it is 
therefore intended in the following claims to cover all 
such variations and modi?cations as fall within the true 
spirit and scope of the invention. 
.W hat is claimed is: 
l. A dummy load system comprising a primary liquid 

circulation loop for circulating a resistive liquid cool 
ant, a dummy load having a circulating channel con 
nected in said ?rst loop whereby said liquid in said 
channel forms a resistive load in said dummy load, a 
‘secondary liquid circulation loop', a liquid to liquid heat 
exchanger intercoupling said primary and secondary‘ 
loops, motor controlled valve means connected in said 
secondary loop for the controlof liquid flow therein, 
first and second thermistors thermally coupled to said 
?rst loop at the input and output of said channel, a 
bridge circuit, said ?rst and second thermistors being 

_ serially connected in one arm of said bridge circuit, and 
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closed, and failure of the flow or this switch will effect 50' 

means responsive to the balance of said bridge circuit 
for controlling said motor controlled valve means 
whereby the mean temperature of said liquid in said 
channel is maintained substantially constant. 

2. The dummy load system of claim 1 wherein said 
motor controlled valve means comprises ?rst and sec 
ond motor controlled valves in' series in said secondary 
loop, a third motor controlled valve in shunt in said sec 
ondary loop, said means responsive to the balance of 
said bridge circuit being connected to directly control 
said ?rst motor controlled valve, said ?rst motor con 
trolled valve having limit switch means, and means re 
sponsive to the operation of said limit switch means at 
predetermined positions of said ?rst valve for deener 
gizing said ?rst valve means and energizing said second 
valve means to operate in the same respective direction 
and to energize said third valve means to operate in the 
opposite relative direction. 

3. The dummy load system of claim 2 wherein said 
second and third valves operate at a predetermined 
lowerspeed than said ?rst valve when energized. 

4. The dummy load system of claim 1 further com 
prising resistance heater means coupled to heat the liq 
uid in said primary loop, and thermal switch means 
thermally coupled to said ?rst loop and connected to 
energize said resistance heater means. 

5. The dummy. load system of claim 4 wherein said 
means for controlling said motor control valve means 
comprises means for'energizing said resistance heater 
means in response to the detection of mean liquid cool 
ant tempe'ratures below a predetermined level in said 
channel coolant. _ q 

6. The dummy load system of claim 1 wherein said 
motor control valve means comprises a ?rst motor con 
trolled valve serially connected in said secondary loop, 
said means for controlling said motor control valve 
means comprising means for directly controlling said 
?rst motor control valve, said ?rst motor control valve 
having limit switch‘ means for inhibiting further energi 
zation thereof at,predetermined positions thereof, a 



9 
second motor control valve serially connected in said 
secondary loop and connected for energization in the 
same respective direction to said ?rst motor control 
valve means by means of said limit switch means, and 
a third motor control valve connected in shunt in said 
secondary loop and connected for energization to said 
limit switch means upon operation thereof, in the oppo 
site respective direction to said ?rst motor control 
valve. 

7. The dummy load system of claim 6 further com 
prising resistive heater means coupled to said primary 
loop, said means for controlling said motor control 
valve means including means for energizing said heater 
means in response to the detection of predetermined 
low temperature of said liquid coolant. 

8. The dummy load system of claim 6 further com 
prising manual switch means for selectively energizing 
said ?rst, second and third motor control valves. 

9. The dummy load system of claim 6 further com 
prising over-temperature switch means coupled to said 
primary loop, solenoid control valve means in said sec 
ondary loop bypassing said ?rst and second motor con 
trol valve, and means for energizing said solenoid con 
trol valve means from said over-temperature switch 
means in response to predetermined temperature of 
said liquid coolant in said primary loop. 

10. The dummy load system of claim 6 wherein said 
means for controlling said motor control valve means 
comprises optical meter relay means. 

11. The dummy load system of claim 1 wherein said 
dummy load is comprised of an outer insulating tube 
coupled to said primary loop, an inner insulating tube 
coaxial with said outer tube and connected to said pri 
mary loop, a conductive transition member sealed to 
the end of said outer tube for connection to the central 
conductor of a transmission line, whereby said liquid 
coolant circulates in one direction in said inner tube 
and the opposite direction between said outer and 
inner tubes and around the end of said inner tube be 
tween said inner tube and transition member. 

12. The dummy load system of claim 11 wherein said 
dummy load has an outer sheath in the shape of a trac 
torial curve in the region thereof surrounding said inner 
and outer tubes, said outer sheath tapering toward said 
tubes at the bottom of said dummy load and forming 
thereat a short circuit for RF currents. 
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13. In a dummy load system of the type including a 
dummy load having a resistive liquid coolant serving as 
a load, and a circulating path therein for said coolant, 
and wherein said system further comprises a circulating 
loop for circulating said coolant through said path, first 
and second thermistors thermally coupled to the loop 
at the inlet and outlet of the path, motor driven valve 
means for controlling the temperature of said liquid in 
the circulating loop, and means responsive to the resis 
tance of said thermistors for controlling said motor 
driven valve means; the improvement wherein said 
means responsive to the resistance of said thermistors 
comprises a bridge circuit, said thermistors being con 
nected in series in one arm of said bridge circuit, and 
means responsive to the balance of said bridge circuit 
for controlling said motor driven valve means, whereby 
said valve means controls the temperature of said liquid 
coolant to maintain the mean temperature thereof in 
said path substantially constant. 

14. The dummy load system of claim 13 further com~ 
prising a secondary liquid circulating loop, liquid to liq 
uid heat exchanger means intercoupling said second 
and ?rst mentioned circulating loops, and wherein said 
motor driven valve means comprises ?rst valve means 
serially connected in said secondary loop and con 
nected to be directly driven by said means for control 
ling said motor driven valve means, limit switch means 
on said ?rst motor driven valve means, a second motor 
driven valve means connected serially in said second 
ary loop for energization in the same respective direc 
tion as said ?rst motor driven valve means upon opera 
tion of said limit switch means at predetermined posi 
tions of said ?rst valve means, and a third motor driven 
valve means connected in shunt in said secondary loop 
for energization upon operation of said limit switch 
means and in the opposite respective direction to said 
?rst motor driven valve means. 

15. The dummy load system of claim 14 further com 
prising resistive heater means coupled to said ?rst men 
tioned loop for heating the liquid therein, and wherein 
said means for controlling said motor driven valve 
means comprises means for energization of said resis~ 
tive heater means in response to the detection of a 
mean temperature below a given value in said circulat 
ing path. 

* * * * * 


