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1. 
My invention relates to electric timers, more 

particularly to thermal time delay relays, and has 
for its object a simple, reliable and inexpensive 
device of this character. 
My invention is particularly useful in control 

ling the application of power to electronic tube de 
vices in which for full useful life of the tube the 
filament must be heated for a predetermined time 
from 1% to 10 minutes, depending on the char 
acteristics of the tube, before power is applied to 
the anode circuit of the tube, thereby to put the 
tube in operation. This is customarily effected 
by applying power to the filament and delaying 
the application of power to the anode circuit, 
for which delayed application of power my in 
vention is particularly applicable. 

In carrying out my invention, I obtain a time 
interval which is substantially independent of 
voltage by utilizing not only the heating time of 
a thermal device, which time is relatively short, 
but also the cooling time of the thermal device 
which is Several times its heating time and may 
be increased by Suitable heat storage means. In 
one form of my invention I furthermore provide 
a thermostat which is continuously heated so as 
to give a time interval in the resetting of the de 
vice in the event bf a failure of the power supply, 
This provides for immediate continuance of op 
eration of the tube and the devices controlled 
by it after a very short interruption of power, such 
as a few seconds, and without the delay incident 
to complete a time cycle. 

For a more complete understanding of my in 
vention, reference should be had to the accom 
panying drawing, Fig. 1 of which is a diagram 
matic view showing a thermal timer embodying 
my invention; Fig. 2 is a view similar to Fig. 1 
showing a modified form of my invention; Fig. 3 
is a time-temperature curve of the thermal device 
of Fig. 1, while Fig. 4 shows time-temperature 
curves of the two thermal devices of Fig. 2. 

Referring to Fig. 1 of the drawing, in one form 
of my invention I provide a bimetallic thermostat 
timing device which is initially heated to intro 
duce a cooling time interval in the energization 
of the relay coil 2, thereby to operate the relay 
to an attracted position and partially close a 
circuit connecting the load circuit terminals 3 to 
the supply mains 4 and 5, and at the same time 
deenergize the heating resistor 6 for the thermo 
Stat. Thereafter, the thermostat cools and after 
a predetermined time interval returns to its 
biased position to complete the connections be 
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tween the load circuit terminals 3 and the supply sis 
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mains 4 and 5, thereby to energize the electric 
device connected to the load circuit 3. 

In the operation of this form of my invention, 
the supply mains 4 and 5 are energized through 
a suitable switch (not shown) whereby a cir 
cuit is completed for the heating resistor 6 lead 
ing from the supply main 4 through the con 
ductor 7, the resistor, the relay contacts 8, the 
movable switch member 9 of the relay, and the 
conductor fo to the supply main 5. The resistor 
heats the thermostat and after a predetermined 
relatively short time interval, the movable right 
hand end of the thermostat noves upward into 
engagement with the stationary contact , 
thereby to close a circuit for the coll 2 leading 
from the supply main through the coil 2, the 
conductor 2, the thermostat , to the contact f, 
and thence to the supply main 5. 
The coil 2 pulls the pivoted armature and mov 

able contact 9 downward into engagement with 
the stationary contact 3, thereby opening the 
circuit for the heater 6 and closing a holding cir 
cuit for the coll 2. This holding circuit leads from 
the main 4 through the coll, conductor 4, sta 
tionary contact 3, a Switch member 9, and con 
ductor 0 to the main 5. The thermostat there 
upon cools and, after a predetermined relatively 
long time interval, its right-hand end moves 
downward again to its biased normally closed cir 
cuit position into engagement with the stationary 
contact 5, thereby connecting the supply main 
5 to the left-hand one of the load circuit termi 
nals 3. This circuit leads from the supply main 
5 through the conductor f0, the switch member 
9, stationary contact 3, conductors 4 and 2, 
the thermostat and the stationary contact 5, to 
the left-hand load terminal. 

Fig. 3 is a time-temperature curve of opera 
tion of the thermostat shown in Fig. 1. The in 
itial heating up time of the thermostat is indi 
cated by the straight line curve 6, while the 
cooling period is indicated by the much longer 
Straight line curve 7. Thus, as indicated, the 
heating up time may be considerably less than 
One minute, whereas the cooling time may be 
Several minutes, as shown approximately four 
minutes. It will be understood that the thermo 
stat moves back to its normal ambient tempera 
ture position shown in Fig. 1, thereby to apply 
power to the power terminals 3, at about the time 
that the thermostat has cooled to its normal 
ambient temperature, this ambient temperature 
being indicated by the substantially horizontal 
extension at the right-hand end of the curve 7. 
Obviously the time produced by the device may 
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be varied by varying the heating time of the 
thermostat as well as by varying the cooling time 
of the thermostat. Preferably, the heating time 
is relatively short as compared with the cooling 
time because the time interval is thereby made 
substantially independent of voltage variations. 
Thus it is the relatively short heating time only 
that is affected by voltage variations. If desired, 
an arrangement of bimetallic thermostats giving 
a compensation for ambient temperature may be 
used so that the time interval is independent of 
ambient temperature. 

It will be understood that any suitable electric 
responsive means for operating a movable Con 
tact between the stationary contacts and 5 
may be used, such as a bellows type temperature 
responsive means. Snap action is provided for 
the bimetallic thermostat f by means of a per 
manent magnet 8 with which cooperates an 
armature f 9 carried by the thermostat. 
An advantage of this device of Fig. 1 is that 

in the event of failure of the power supplied to 
the mains 4 and 5, the coil. 2 is immediately de 
energized and the Switch member 9 moves to its 
normal upper biased position. This is true even 
though the power failure occurs during a tim 
ing operation. When the power supply comes 
on again, the timing cycle starts again and times 
out in the manner described. This has the ad 
vantage that frequent power interruptions dur 
ing the timing interval do not shorten the tim 
ing period, which is thereby assured but, on the 
other hand, tend to lengthen the time if the 
thermostat is not corrected for changes in alm 
bient temperature. This is because the repeat 
ed heating of the resistance and thermostat 
tends to raise the ambient temperature and 
thereby lengthen the time required for the ther 
mostat to cool after it is heated. 
The form of my invention shown in Fig. 2 

provides a time delay before the device is reset 
in the event of a failure of power of very short 
duration. Thus, the device may be arranged to 
introduce a delay of a few seconds, such as five 
seconds, in the event of failure of power before 
it resets itself to the positions shown in Fig. 2 
to require the passing through of the entire time 
delay period in Order to again apply power to 
the load circuit terminals. This takes care of 
extremely short interruptions of power, So short 
that the apparatus such as an electronic tube 
does not require a time cycle for the reappli 
cation of power. However, when the power in 
terruption is longer, the full time delay inter 
val would be introduced, such as when the de 
vice is used to control the application of power 
to the anode circuit of the tube after a prede 
termined interval during which the filament of 
the tube is heated. This freedom from extremely 
short power interruptions is an advantage in 
reducing the time that the apparatus controlled 
by the tube is out of operation. 

Referring to Fig. 2, in this form of my inven 
tion I have shown two bimetallic thermostats 20 
and 2, each of which moves a Switch contact 
between two spaced stationary contacts and each 
of which is provided with a resistance type heater. 
In the operation of this device, when power is 

applied to the mains 22 and 23 by a suitable 
switch (not shown), a circuit is closed for the 
heater 24 of the thermostat 20, this circuit lead 
ing from the main 22 through the heater, the 
biased normally closed switch constituted by the 
stationary contact 25 and the end of the ther 
mostat 2 in engagement with the contact 25, 
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4. 
thence through the thermostat 2 to the main 23. 
After a relatively short interval, the thermostat 
20 heats and snaps upward into engagement 
with its upper contact 26, thereby closing a cir 
cuit for the heater 27 of the thermostat 2 f. This 
circuit leads from the main 22 through the 
heater 2, the conductor 28, thermostat 20, the 
stationary contact 26 to the main. 23. The open 
ing of the circuit at this time between the ther 
mostat 20 and its lower stationary contact 29 
prevents the application of power to the load cir 
cuit terminals 30. 
The heater 27 now heats the thermostat 2 

to its operating temperature in a very short time 
as compared with the time required by the heater 
24 to heat the thermostat 20 to its operating 
temperature. The right-hand end of the ther 
mostat 2 then moves downward into engage 
ment with its stationary contact 3, thereby 
closing a holding circuit for its heater 27, this 
circuit leading from the main 22 through the 
heater 27 to the contact 3 and through the 
thernOStat to the main. 23. The heater 2, now 
remains on the circuit continuously. 
At the same time the disengagement of the 

contact 25 by the thermostat 2? opens the cir 
cuit through the heater 24 and the thermostat 
2 now cools. At the end of the total time de 
lay interval, the thernostat moves back to its 
normal biased closed circuit position in engage 
ment with the contact 29, thereby applying power 
to the load terminals 30 through the thermostat 
2. This power circuit leads from the main 22 
through the power device, through the contact 
29, through the thermostat 20, the conductor 28, 
contact 3, thermost at 2, to the main. 23. 
With this device, when the power supply to 

the mains 22 and 23 fails, the thermostat 2 does 
not disengage the contact 3 until after a pre 
determined very short time interval, such as a 
few seconds, during which the thermostat cools, 
Thus, if the power is restored during this time 
interval, it is immediately applied to the load. 
When the thermostat cools enough to disengage 
the contact 3, the entire time delay cycle will 
be repeated upon the application of power. 
As with the device of Fig. 1, ambient tempera 

ture compensation means may be provided for 
the thermostats 20 and 2. Varying periods of 
time are obtained by varying the heat supplied 
by the heaters 24 and 27 and the rate at which 
cooling of the thermostats takes place, for ex 
ample by varying the heat generated by the heat 
ers or by using heat storage means or reservoirs 
in connection with the heaters and thernostats. 

Fig. 4 shows time-temperature curves for the 
two thermostats of Fig. 2. The heating time for 
the thermostat 20 is indicated by the curve 32, 
and its cooling time by the curve 33. Likewise, 
the relatively short heating time for the thermo 
stat 2 is indicated by the curve 34; its tempera 
ture during continuous use is indicated by the 
horizontal straight line 35; while its cooling time 
is indicated by the curve 36. 
While I have shown a particular embodiment 

of my invention, it will be understood of course 
that I do not wish to be limited thereto since 
many modifications may be made and I therefore 
contemplate by the appended claims to cover any 
such modifications as fall within the true spirit 
and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. An electric timer comprising a first switch 

ing means movable between first and second posi 



tions selectively to close two circuits, a first ther 
mostat for operating when heated said first 
switching means from said first position to said 
second position, a second switching means mov 
able between first and second positions selectively 
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to close two circuits, means biasing said second 
switching. means to a first of said positions, a 
for supplying electric current to said first heater 
including said second switching means in its first 
position whereby said first thermostat is heated 
and caused to move said first switching means to 
its second position after a time interval, a second 
thermostat for operating when heated said Sec 
ond switching means to its second position, a 
second heater for said second thermostat, con 
nections for said second heater including said 
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positions, a first heating means for said tempera 
ture responsive means, connections for supplying 
electric current to said first heating means in 
cluding said second switching means in its first 

., position whereby said temperature responsive 
means is heated and caused to move said first 

. . . . . switching means to its second position, a second 
first heater for said first thermostat, connections temperature responsive means for operating said 

3 second switching means to its second position, 
a second heating means for said second tempera 
ture responsive means, connections for said sec 
ond heating means including said first switching 
means in its second position whereby said second, 
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first switching means in its second position 
whereby said second heater is energized upon 
movement of said first switching means to its 
second position by said first thermostat, connec 
tions for establishing a holding circuit for said 
second heater upon movement of said second 
switching means to its second position by said 
second thermostat, said second switching means 
thereby opening the circuit of said first heater 

20 

heating means is energized for operation of said 
second temperature responsive means to move 
said second switching means to its second posi 
tion upon movement of said first switching means 
to its second position by said first temperature 
responsive means, connections for establishing a 
holding circuit for said second heating means 
through said second switching means in its Sec 

sing the circuit of said first heating means where 

whereupon said first thermostat cools and after 
a predetermined time interval moves said first 
switching means to its first position, and connec 
tions for supplying electric current to a load cir 
cult including said second switching means in its 
second position and said first switching means in 
its first position, 

2. An electric timer comprising a first switch 
ing means movable between first and second post 
tions selectively to close two circuits, a first tem 
perature responsive means for operating when 
heated said first switching means from said first 
position to said second position, a second switch 
ing means movable between first and second post 
tions selectively to close two circuits, means blas 
ing said second switching means to one of said 
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ond position, said second switching means open 

upon said first temperature responsive means 
cools and after a predetermined time interval . . 
moves said first switching means back to its first 
position, and connections for supplying electric 
current to a load circuit including said second 
switching means in its second position and said 
first switching means in its first position, 
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