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This invention relates to power supply systems 
Whereby D. C. is converted into A. C., and more 
specifically to such a system in which the D. C. 
is transmitted in periodic pulses through a trans 
former Winding. The alternating Output is de 
Veloped across a Secondary winding of the trans 
former and is available for any desired use. Such 
devices in the past, have had the disadvantages of 
excessive arcing and burning of contacts and of 
sticking contacts; and have given extreme diffi 
culties in filtering When employed for Such uses 
as radio power supply. This difficulty is caused 
by the radio frequency disturbances due to the 
arcing across the contacts. The invention herein 
disclosed contemplates the provision of a non 
linear or variable resistance to be connected into 
circuit, and causing the current to be modulated 
by means of this resistance. By this method the 
above-mentioned difficulties with contact points 
and radio filtering are greatly lessened. 
One object of the invention is to provide an in 

proved D. C. to A. C. converter. 
Another object is to provide a converter in 

which arcing across the contact points is lessened. 
A further object is to provide a converter which 

requires a minimum of filtering for radio use. 
Other objects and advantages Will in part be 

obvious and in part be specifically set forth in the 
following specification and claims in Which: 

Fig. 1 is a diagrammatic representation of the 
invention with the associated circuits and ele 
ments; Fig. 2 is a modification of the circuit pre 
sented in Fig. i., showing the relay coil Series con 
nected in the circuit; and Fig. 3 is another nodi 
fication of the basic circuit presented in Fig. 1, 
showing a motor driven commutator interrupter 
in the circuit. 

Referring to Fig. 1 in more detail, the numeral 
indicates a battery or any Suitable Source of di 
rect current. Connected to One terminal of the 
battery through switch 2 is a non-linear resistance 
3, shown and described in its preferred embodi 
ment as an incandescent lamp having a positive 
temperature coefficient. However, it is not in 
tended to so limit the invention, as a resistance 
having a negative temperature coefficient may be 
employed as will later be described. A relay hav 
ing a coil 4 and an armature 5 is connected be 
tween the battery and the resistance lamp 3 in 
such a manner that the coil 4 is shunted acroSS 
the lamp and the armature shunts the coil 4 when 
sufficient operating current is flowing in the cir 
cuit. A contact point 6, and an armature contact 
point are provided on the relay structure. The 
transformer 9 has one end of a primary Winding 8 
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connected to the resistance lamp 3 and the relay 
coil 3. The other end of winding 8 leads to the 
remaining teriminal of battery S. The A. C. out 
put of the device is developed across winding (, 
and may be utilized for any suitable purpose. 5 
The Operation of the device is as follows. When 

the Switch 2 is closed, current starts to flow around 
the circuit through the non-linear resistance of 
lamp 3 and relay coil 4. As the lanp heats up 
both its resistance and the voltage drop across its 10 
terminals increase in value. An increased por 
tion of the current flowing in the circuit including 
the transformer winding 8 is diverted through re 
lay coil 3. The rate at which this current in 
creases depends upon the inductance and resist- là 
ance of coil 4. When sufficient actuating current 
flows through coil 4, the armature 5 is attracted 
and Contacts 3 and 2 are closed. A shunt circuit 
is thus established which bypasses both the lamp 
3 and the relay coil 4. As soon as the current in 20 
coil has decreased to a point where the arma 
ture 5 is no longer attracted, the amature drops, 
breaking the shunt and replacing lamp 3 in the 
circuit. The process repeats itself at a frequency 
depending upon the inductance and resistance of 25 
coil 4, the nechanical inertia of the arnature 5, 
the therinal inertia of resistance lamp 3, and the 
inductaince and resistance of winding 8. Arcing 
aCrO3S the relay contact points is minimized, since 
at the instant of circuit opening the comparatively 30 
low resistance of the lamp is always shunted 
acroSS the contacts. The relay points are thus 
maintained free from burning, pitting and poor 
contact, and the trouble and expense of frequent 
inspection and replacement is avoided. The ra- 35 
dio frequency disturbances of heavy sparking are 
likewise minimized and such disturbances as are 
present may readily be suppressed by simple 
filtering neaSures Well known to the radio art. 
While the preferred embodiment of the device 40 

employs a resistance having a positive temper 
ature coefficient and the theory of operation is 
presented in terms of Such a resistance, a resist 
ance having a negative temperature coefficient 
may be employed to cause the desired current pull- 45 
sations in the circuit. In case the latter type of 
resistance is used, the relay 4 as shown in Fig. . 
is so arranged that the dropping of arnature 5 
closes the shunt circuit around the resistance. 
The resistance and inductance of the relay coil is 50 
may readily be altered to Suit the requirements im 
posed by a resistance 3 having a negative temper 
ature coefficient. In this latter instance the de 
Vice Will Ynodulate “upWard' instead of “doWn 
ward' as occurs in the preferred embodiment; 55 
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however in each instance alternating current is 
produced across the secondary winding 0. Amo 
tor driven resistance of the continuously variable 
type may also be used in the circuit. The essence 
of the invention is the rapid insertion and removal 
of resistance in the circuit to produce a pulsating 
direct current and this may be accomplished in 
many WayS. 
The modification shown in Fig. 2 differs from 

Fig. 1 only with respect to the series connection 
of the relay coil 4 in place of the shunt connection 
illustrated in Fig. 1, and in the feature of the 
armature 5 being arranged to Open the lamp 
shunting circuit instead of closing it. The arma 
ture 5 shunts the resistance lamp 3 out of the cir 
cuit periodically in response to the instantaneous 
resistance developed across the lamp 3 and pro 
duces the same fluctuating resultant current as 
the circuit of Fig. 1. 

Fig. 3 is another modification of the circuit of 
Fig. 1, the difference being that a rotating com 
mutator Switch f f replaces the shunt connected 
relay shown in Fig. 1. The commutator speed is 
proportioned to the thermal properties of the re 
sistance lamp 3 to establish the shunt circuit 
around the lamp when its resistance has reached 
the highest point. The lamp 3 cools during the 
duration of the shunt period and when the shunt 
is broken, the resistance of the lamp has fallen to 
a much lower value. When the lamp is replaced 
in the circuit it starts to heat and its resistance 
rises again to peak value, whereupon the Cycle 
of operation is repeated. The result of these Op 
erations is to produce a fluctuating current 
through the transformer primary 8 which ap 
pears as A. C. across the secondary 10. 

It will be obvious that one of the herein dis 
closed current modulators could be employed 
across each side of a split primary transformer 
to produce A. C. on a secondary winding thereof. 
Many other changes and modifications may be 
made by one skilled in the art without departing 
from the spirit and scope of the invention as de 
fined in the following claims. 
What is claimed is: 
1. In a device for converting direct current to 

alternating current, a source of direct current, a 
circuit connected to said Source and including a 
transformer winding, a non-lineal resistance 
connected in said circuit, and means for shunting 
said resistance at intervals. 

2. In a device for converting direct current to 
alternating current, a source of direct current, a 
circuit connected to said source and including a 
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transformer winding, a non-linear resistance 
connected in said circuit, and circuit interrupt 
ing means for shunting Said lesistance at inter 
vals. 

3. In a device for converting direct current to 
alternating current, a source of direct current, a 
circuit connected to said source and including a 
transformer Winding, a non-linear resistance con 
nected in said circuit, and a relay for shunting 
Said resistance at intervals. 

4. In a device for converting direct current to 
alternating current, a direct current Source, a 
circuit connected to Said Source and including a 
transformer Winding, a non-linear resistance 
connected in said circuit, a relay winding con 
nected in parallel to said resistance, and a circuit 
controlled by said relay, whereby said resistance 
may be bypassed. 

5. In a device for converting direct current to 
alternating current, a direct current Source, a cil 
cuit connected to said Source and including a 
transformer winding, a non-linear resistance in 
cluded in said circuit, means for bypassing said 
resistance when it reaches its highest value, and 
means for reinserting Said resistance into the 
circuit when it has fallen to a lower value. 

6. In a device for converting direct current to 
alternating current, a direct current source, a 
circuit connected to said Source and including a 
transformer winding, means for producing a pull 
Sating current in Said Circuit, Said meanS COnl 
prising a resistance in Said circuit, Said resistance 
varying between limits, and means for operating 
said resistance between any two points within 
said limitS. 

7. In a device for converting direct current to 
alternating current, a direct current Source, a 
circuit connected to said SOruce and including a 
transformer winding, means for producing a pull 
sating current in Said circuit, Said means Com 
prising a resistance in said circuit, and Switch 
means for periodically bypassing said resistance. 

8. In a device for converting direct current to 
alternating current, a direct current Soulce, a 
circuit connected to said source and including a 
transformer winding, means for producing a pull 
Sating current in said circuit, Said means com 
prising a resistance in Said circuit, Said resistance 
varying in value between limits and means for in 
cluding said resistance in said circuit When it is 
at a low value and for bypassing said resistance 
when it is at a higher value. 

WILLIAM E. COITER. 
MARION E. BOND. 
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