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This invention relates to the control of air con 
ditioning and similar systems and more partic 
ularly to a temperature control system of the 
general character disclosed in my copending ap 

5 plication Serial No. 717,732, filed March 28, 1934. 
One object of the invention is to adapt the 

control system disclosed in said application to 
the control of air conditioning systems of the so 
called blast type. 

i0 A more detailed object of the invention is to 
incorporate in a blast heating System a novel 
means for disabling the regulating device against 
further movement in a direction to decrease the 
heat supply when the temperature of the warm 

15 air current delivered to the space to be heated 
falls below a desired minimum value. 
Another object is to provide, in a system in 

which the movement of a motor driven regulating 
member in one direction is controlled by a condi 

20 tion responsive device, a novel means for dis 
abling said member against further movement 
without interrupting the motor circuit con 
trolled by Said device. 
Other objects and advantages of the invention 

25 will become apparent from the following de 
tailed description taken in connection with the 
accompanying drawing which shows the inven 

, tion embodied in a so-called blast heating system. 
wherein a current of warm air is discharged 

30 into the space to be heated from an outlet of a 
duct 2 through which the flow of air is induced 
by a power driven blower 3. Herein the temper 
ature of the delivered air is determined by the 
positions of dampers 4 and 5 which regulate the 

35 proportion of fresh air drawn through a duct 6 
and of recirculated air drawn through a duct 7 
and exposed to the action of a heater such as a 
steam coil 8. Preferably, the dampers are con 
nected by a link 9 for operation in unison and 

40 are actuated by an eletrically driven operator in 
cluding a main operating shaft f having fast 
thereon a crank 2 connected to the link 9. As 
the shaft oscillates back and forth from the full 
cooling position shown in the drawing in which 

45 the damper 4 is fully closed and the fresh air 
damper 5 fully opened, to a full heating position 
in which the damper 4 is open and the damper 5 
closed, the temperature of the air discharged 
from the outlet will be varied progressively. 

50 he operating shaft is driven by an electric 
motor f2 through speed reduction gearing 3 con 
structed to produce movement of the dampers at 
the desired rate. The motor shown is of the in 
duction type including a stator 4 constantly 

55 energized by the application of alternating cur 

(C. 236-68) 
rent from a source 5 to a main winding 6 and 
having two poles defining a cylindrical recess in 
which is disposed a squirrel cage rotor 7. Oper 
ation of the motor in one direction or the other 
is initiated by selective short-circuiting of shad 
ing coils 8 and 9 comprising a relatively large 
number of turns of wire. The coils 8 are con 
nected in series and enclose corresponding side 
portions of the poles on diametrically opposite , 
sides of the rotor while the coils 9 enclose similar 
sections of the poles on the other sides thereof. 
When the coils 8 are short-circuited with the 

coils 9 open-circuited, the current induced in the 
short-circuited coils will act in a Well-known 
manner to produce shifting of the magnetic field 
around the rotor in a counter-clockwise direction 
resulting in operation of the motor in a direction 
to move the operating shaft if toward full-heat 
ing position. Similarly, when the coils 9 are 
short-circuited, and the coils 8 ineffectual, the 
motor will run in a direction to decrease the 
temperature of the conditioned air. 
Means is provided for controlling the motor 

2 to effect continuous oscillation of the shaft 
back and forth in a manner such as to estab 

lish a mean position of the dampers and there 
fore a mean temperature of the delivered air COr 
responding to the rate of heat loss from the 
space being heated. In the present instance, 
this means includes a thermostat 20 having an 
element 2 exposed to the air at a representative 
point in the space being heated and arranged to 
operate switches 22 and 23. The stationary con 
tacts of these switches are spaced apart a dis 
tance sufficient to define an operating differential 
of several degrees with the result that the Switch 
22 will be closed when the temperature of the 
element 2 falls below the temperature range for 
which the thermostat is set, and the switch 23 
will be closed when the element temperature rises 
above this range. A magnetic detent 24 is asso 
ciated with the thermost at tongue and operates 
to effect movement of the tongue between the 
Stationary contacts With a Snap action. It is in 
tended that the thermostat will be set so that its 
operating range will be several degrees, for ex 
ample ten, above the temperature which it is de 
sired to maintain in the space being heated. The 
Switch 22 controls a short-circuit for the coils 
8 extending from a grounded conductor 25 
through the thermostat tongue, the Switch 22, a 
conductor 26, a switch 27, a conductor 28, a limit 
switch 29 which is opened by a cam 30 when the 
shaft f is in full-heating position, a conductor 
3, the coils 8 to a grounded conductor 32 com 
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mon to all of the shaded coils. Similarly, the 
switch 23 controls a short-circuit for the coils 
9 extending from the conductor 25 through the 
switch 23, a conductor 33, a limit switch 36 which 

5 is opened by a cam 35 when the shaft f is in full 
cooling position, a conductor 36, the coils 9 to 
the conductor 32. 
To utilize the thermostat for timing the alter 

nate temperature increasing and decreasing 
10 cycles of the operating shaft , an electric re 

sistance heater 3 is incorporated in the ther 
mostat to produce false heating of the thermo 
Static element 24, the capacity of the heater be 
ing such that it will, upon prolonged energiza 

15 tion, heat the element 2 to a temperature ap 
proximately twenty degrees above that of the 
Surrounding air. The terminals of the resistance 
element are connected by conductors 38 and 39 
to the terminals of the switch 23. As a result 

20 of this arrangement, the heater is permanently 
connected in series with the shading coils 9 
but will be short-circuited and therefore main 
tained ineffectual while the switch 23 is closed. 
When this switch is opened, the short-circuit 

25 is broken whereupon the heater will be energized 
effectually by current derived from the shading 
coils 9. The heater 3 is of such high resistance 
that when it is energized, the current flow 
through the shading coils 9 is not sufficient to 

80 prevent effective operation of the motor under 
the predominating effect of the coils 8. 
As a result of the arrangement above described, 

the temperature of the thermostatic element 2 
Will be maintained above that of the room air 

8 and will decrease while the heater is deemergized 
and the switch 23 closed until the lower limit 
of the thermostat operating range is obtained, 
Whereupon the switch 22 will be closed and the 
heater 3 energized to increase the temperature 

40 of the element 2. As the element is thus heated 
and cooled, the motor 2 operates to oscillate the 
shaft back and forth through distances deter 
mined by the lengths of the heating and cool 
ing periods thereby establishing a mean effective 

45 position of the shaft and the corresponding ten 
perature of the delivered air. In view of the fact 
that the thermostatic element 2 is exposed to 
the air being heated, the lengths of the heating 
and cooling cycles will be varied with changes 

50 in the room temperature, and these changes will 
be such as to effect a change in the mean oper 
ating position of the shaft in a direction to 
correct for the rate of heat loss which caused 
such temperature change. - - 

55. In Systems of the above character, it is desir 
able to limit the temperature to which the de 
livered air may be increased to a predetermined 
maximum and also to limit the temperature to 
which the delivered air may fall to a predeter 

60 mined minimum value which will be comfortable 
to the occupants of the room. A rise in the tem 
perature of the delivered air above the desired 
maximum is prevented in the present instance 
through the provision of a thermostat 40 set to 
respond to the desired maximum limit tempera 
ture and having its element 4 arranged to main 
tain the Switch 27 closed when the temperature 
within the duct 2 is below the desired maximum 

70 and to open this switch when the temperature 
rises above this maximum. When the switch 27 
is opened, it will be observed that movement of 
the shaft "ff in a direction to increase the air 
temperature. will be prevented with the result 

75 that when the switch 27 is open, the timing mech 

anism above described will operate to establish 
a lower mean temperature of the delivered air. 
To insure the maintenance of the desired low 

limit temperature without interfering in any way 
with the operation of the timing mechanism, the 5 
invention contemplates the provision of means 
which operates when the air temperature in the 
duct 2 falls below the low limit value to disable 
the motor driven Operator and prevent move 
ment of the shaft toward temperature decreas- 10 
ing position during the cycle of the timing mech 
anism in which the switch 23 is closed. In the 
present instance, this means includes a thermo 
stat 42 having an element 43 disposed within the 
duct 2 and arranged to maintain a switch &4 lis 
normally open but to close this switch when the 
temperature of the delivered air falls below the 
low limit value for which the thermostat (32 is 
set. Closure of the switch 44 is utilized to short 
circuit the shading coils 8 independently of the 20 
switch 22. For this purpose, the switch 64 is 
interposed in a conductor 65 extending between 
the conductor 25 and the conductor 28. 
With the switch 48 thus arranged, it will be ob 

served that if this switch becomes closed during 25 
a temperature decreasing cycle caused by short 
circuiting of the shading coils 9 by the switch 

. 23, the coils 8 will then be short-circuited re 
sulting in the production of a shading effect 
which is substantially equal to the shading ef- 80 
fect of the then short-circuit windings 9. As a 
result, the coils f8 exert a braking action which 
effectually stops the motor without opening the 
circuit through the coils 9 or otherwise inter 
fering with the normal operation of the timing 8 
mechanism. In this way, further movement of 
the shaft in a direction to decrease the tem 
perature of the delivered air is prevented dur 
ing the remainder of the temperature-decreasing 
cycle. Accordingly, the effect of closure of the 40 
switch 42 during the continued operation of the 
timing mechanism is to produce a net drift of the 
mean position of the shaft in the temperature 
increasing direction. Thus, the control mecha 
nism operates to correct for a fall in the tem- 45 
perature of the delivered air below the desired 
minimum value. 
I claim: . 
1. A temperature regulating System having, in 

combination, a thermostat having first and sec- 50 
ond switches which are closed respectively when 
the thermostat temperature is below and above 
a predetermined value, a temperature regulat 
ing device, reversible electric motor driving means 
for said device having first and second windings 55 
energizable selectively by closure of said first and 
second Switches, an electric heater adapted when 
energized to produce false heating of said ther 
mostat and having its terminals connected to 
the terminals of. said Second Switch whereby to 60 
be effectually energized when said second switch 
is open, a high limit thermostat by which said 
second winding may be rendered ineffectual, a 
low limit thermostat having a switch which is 

, closed below a predetermined temperature and 65 
arranged to effect energization of said first wind 
ing independently of said first switch. 

2. A temperature regulating system having, in 
combination, a thermostat having first and sec 
ond Switches which are closed respectively when 70 
the thermostat temperature is below and above 
a predetermined value, a temperature regulating 
device, reversible electric motor driving means 
for said device having first and second windings 
energizable selectively by closure of said first 75 
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and second switches, an electric heater adapted 
when energized to produce false heating of said 
thermostat and having its terminals connected 
to the terminals of Said second switch whereby 

5 to be effectually energized when said second 
SWitch is Open, a low limit thermostat having 
a switch which is closed below a predetermined 
temperature and arranged to effect energization 
of said first winding independently of said first 
SWitch. Whereby to maintain both of Said wind 
ings energized When said low limit Switch and 
Said Second Switch are both closed. 

3. A temperature regulating system having, in 
combination, a regulating device, an operator 
therefor including an electric motor driving 
means having first and Second windings ener 
gizable selectively to cause movement of said 
device back and forth to increase and decrease 
the temperature of an air current delivered to 
a Space to be heated, a thermostat in said space 
operating to energize said first and second wind 
ings respectively when the thermostat tempera 
ture falls below and rises above a predeter 
mined value higher than the value to be main 
tained in said space, an electric heater for pro 
ducing false heating of Said thermostat arranged 
to be effectually energized when said first wind 
ing is energized whereby to cause alternate clo 
Sure of Said SWitches, and a low limit thermostat 
responsive to the temperature of Said air cur 
rent and adapted to cause energization of said 
first winding independently of said thermostat 
When the temperature of the air current falls 
below a predetermined value. 

4. A temperature regulating system having, in 
Combination, a regulating device, an operator 
therefor including a shaded pole motor having 
first and second shading coils arranged to be 
short-circuited selectively to cause movement of 

40 said device back and forth to increase and de 
Crease the temperature of an air current de 
livered to a space to be heated, a thermostat 
in said space operating to short-circuit said first 
and second coils respectively when the thermo 

45 stat temperature falls below and rises above a 
predetermined value higher than the value to 
be maintained in said space, an electric heater 
for producing false heating of Said thermostat 
and having its terminals connected to the termi 
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50 nals of said second switch, whereby to cause al 
ternate cloSure of said Switches, and a low limit 
thermostat responsive to the temperature of 
said air current and adapted to short-circuit 
Said first winding independently of said thermo 

is stat when the temperature of the air current 
falls below a predetermined value. 

5. A temperature regulating system having, in 
combination, a regulating device movable back 
and forth to increase and decrease the ten 

60 perature of an air current delivered to a space 
to be heated, continuously operating means act 
ing to cause movements of said device alternate 
ly in opposite directions, said means including a 
thermostat arranged to vary the relative lengths 

65 of said movements in accordance with tempera 
ture changes in Said Space, and a low limit ther 
mostat which operates, when the temperature of 
said air current falls below a predetermined 
minimum value while said device is moving in 

70 a heat-decreasing direction, to interrupt the 
movement of said device during the remainder 
of the heat-decreasing interval determined by 
said means. 6. A temperature regulating System having, in 

3. 
combination, a regulating device governing the 
temperature of an air current delivered to a 
space to be heated, an operator for Said device 
including reversible electric motor driving means 
having first and Second Windings energizable Se 
lectively to cause movement of said device back 
and forth in directions to increase and decrease 

5 

the temperature of said air current, means Oper-, 
ating to effect alternate energization of said 
windlings for time intervals the lengths of which 
vary automatically in accordance With tempera 
ture changes in said space, and a low limit ther 
mostat responsive to the temperature of said 
air current and adapted to cause energization 
of said first winding independently of said means 
when the temperature of the air current falls 
below a predetermined value While said second 
winding is energized. 

7. A temperature regulating System having, in 
combination, a regulating device movable back 
and forth to increase and decrease the tempera 
ture of an air current delivered to a space to be 
heated, continuously operating means acting to 
cause movements of said device alternately in 
opposite directions irrespective of temperature 
changes in said space, and a low limit thern Ostat 
which operates when the temperature of said 
air current falls below a predetermined mini 
mum value while said device is moving in a heat 
decreasing direction to interrupt the movement 
of said device during the remainder of the heat 
decreasing interval determined by Said means 
while permitting continued operation of said 
leaS. 
8. A control system of the character described 

having, in combination, electric motor driving 
means having two windingS Selectively energiza 
ble to cause operation of the driving means in 
opposite directions, a condition responsive device 
controlling a circuit for One of Said Windings, and 
means for interrupting the operation of said 
driving means while Said circuit remains closed 
comprising a circuit for Said other winding and a 
Second condition responsive device for controlling 
the latter circuit. 

9. A control System of the character described 
having, in combination, a shaded pole induction 
motor having shading coils adapted when short 
circuited to induce operation of the motor in op 
posite directions, a condition responsive device 
having a switch for short-circuiting one of said 
windings to cause operation of the motor in one 
direction, and means for disabling Said condition 
responsive device against effective Operation of 
said motor while Said short-circuit remains 
closed comprising a second condition responsive 
device arranged to open and close a short-circuit 
for said other coil. 

10. A regulating System having, in combina 
tion, a device movable back and forth to vary a 
condition of a medium to be delivered to a space 
to be conditioned, tinning mechanism operable 
continuously irrespective of the condition in said 
space, means controlled by said timing mecha 
nism to cause movements of Said device alter 
nately in opposite directions, and a condition re 
sponsive instrument operable when the condition 
of said medium changes to a predetermined value 
during the movement of Said device in one of 
said directions to interrupt such movement while 
permitting continued movement of said timing 
mechanism. 

GEORGE FORREST DRAKE. 
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