
May 4, 1954 A BEKEY 2,677,798 
ELECTRICAL SUPPLY SYSTEM FOR OPERATING LOADS 

Filed Oct. 9, 1950 
3. Sheets-Sheet l 

aoZae/79/ 
CAAVG/AV6 
Aa202 

awaaé20 aaea:- 
INVENTOR, 

BY 24-w 
a/72eaw 

C2. 

  

  



May 4, 1954 A BEKEY 2,677,798 
ELECTRICAL SUPPLY SYSTEM FOR OPERATING LOADS w 

Filed Oct. 9, 1950 3. Sheets-Sheet 2 
8 

43 

s 
O 4. 49) 5C O 

AOZAe/7/ 45 

AA/CAF O 

o 

A46azz/ Aacea', 
eZ2 . 47. net. 
2 BY 7. 2 

  



Ya 

May 4, 1954 A BEKEY 2,677,798 
ELECTRICAL SUPPLY SYSTEM FOR OPERATING LOADS 

Filed Oct. 9, 1950 3. Sheets-Sheet 3 

42d 5C OO 

CA/AAVG/MG 
4AF/7Ca 

26 
127 2O 

29) 54 

5:5 

90 

INVENTOR. 

"4%za. a77.262Ava/ 

C2. 3. awaleazz aaea;-1, 

  



Patented May 4, 1954 2,677,798 

UNITED STATES PATENT OFFICE 
2,677,798 

ELECTRICAL SUPPLY SYSTEM FOR 
OPERATING LOADs 

Andrew Bekey, Los Angeles, Calif. 
Application October 9, 1950, Serial No. 189,102 

(C1, 318-441) 21 Claims. 

This invention relates to an electrical system 
for operating a load (such as a motor), and par 
ticularly to one that may operate effectively 
when connected to any one of a number of 
SOUCeS. 
Such a system is especially useful for assuring 

Substantially continuous Operation of a load 
when the load is switched from a commercial 
lighting system to a storage battery or to a source 
of low voltage direct current, as on a train, or airplane. 

For example, power-operated respirators for 
the use of poliomyelitis patients are now manu 
factured in Such sizes that they are much more 
readily portable than the old forms of “iron 
lungs.' Accordingly, it would be quite simple to 
transport Such a patient via trains, steamships, 
airplanes, or automobiles, provided that the res 
pirator be kept in operation. Since such res 
pirators are primarily designed to operate on the 
usual house lighting mains of about 110 volts 
A. C., the use of stand-by batteries supplying a 
comparable voltage is not feasible. 

lit is One of the objects of this invention to 
make it possible to operate such a system on 
either A. C. or D. C. of different voltages, and 
particularly without requiring any manual 
change in connections. While such a system is 
especially useful for operating artificial respira 
tors, it is not limited to such use. 
Accordingly, this System contemplates that a 

mere plugging in to a D. C. supply on a railroad 
car, or on an airplane, automatically causes se 
lector circuits to operate, adapting the system to 
the new Source of Supply. And in the period 
of transportation to or from a home or hospital 
to, or from a train or airplane, a stand-by stor 
age battery of low voltage is automatically effec 
tive to keep the respirator in operation. 
Thus, for example, such a system is designed 

to operate effectively and automatically on an 
A. C. Source of 110 Wolts, or On a D. C. source of 
between 28 and 32 volts (commonly found on 
trains and planes) or on a D. C. source of about 
6 volts (corresponding to a storage battery). Ac 
cordingly, it is another object of this invention 
to provide a System of this character that auto 
matically adapts itself to such operation. 
- It is still another object of this invention to 
ensure that the stand-by storage battery will be 
charged during periods of operation from other 
SOCeS. - 

By the aid of this invention, therefore, the 
patient is assured of continuous operation of the 
apparatus in transit from one locality to an 
other, and yet Without the provision of extreme 
ly bulky equipment. 
This invention possesses many other advan 

tages, and has other objects which may be made. 
more clearly apparent from a consideration of 
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Several embodiinents of the invention. For this 
purpose there are shown a few forms in the draw 
ings accompanying and forming part of the pres 
ent specification. These forms will now be de 
scribed in detail, illustrating the general prin 
ciples of the invention; but it is to be under 
Stood that this detailed description is not to be 
taken in a limiting Sense, since the scope of the 
invention is best defined by the appended claims. 

Referring to the drawings: 
Figure 1 is a wiring diagram illustrating a 

System incorporating the invention; 
Fig. 2 is a diagram of a modified form of the 

invention; and 
Fig. 3 is a diagram of another modified form 

of the invention. 
In Fig. 1, the load to be energized is shown as a 

direct current Inotor. In the present instance, 
the direct current motor is shown as having a 
low voltage arrinature and a high voltage arma 
ture 2. For example, the low voltage armature 
f may be operated by six volt direct current, 
and the armature 2 is adapted to be operated 
by a thirty volt direct current. These two arma 
tures may be connected to a common shaft for 
alternately expanding and contracting a bellows 
mechanism 5 operating an artificial respirator. 
Cooperating with these armatures is a pair 

of field Windings 3 and 4. 
The input lines 6 and 7 are So arranged that 

the Systern may be plugged in by the usual plug 
devices to either an alternating current source, 
or to a source of direct current such as may be 
found on airplanes, ambulances, and railroad 
trains. 
In Order to make it possible to provide un 

interrupted operation of the direct current motor, 
the mere plugging in of the lines 6 and 7 either 
to a direct current line of six or thirty volts, or 
to an alternating current line will produce proper 
energization of the motor circuits. in this way, 
it is assured that the respirator will be in op 
eration during transit of a patient, and especially 
since a standby storage battery 8 is provided. 
This storage battery 8 serves to supply direct 

current at six volts to the six volt armature 
and to the shunt field windings 3 and 4 in 

parallel, So as to make it possible to continue 
the Operation of the respirator even when the 
lines 6 and T are disconnected. 
ASSunning that the lines 6 and 7 are connected 

to a source of alternating current, delivering, for 
example, 110 volts, and assuming that the cir 
cuit controller or switch 9 is closed, a relay C 
is energized. This relay circuit includes the line 
6, connection f, relay 0, a condenser 12, con 
nection f3, circuit controller 9, and line 7. The 
condenser 2 is of the type that may carry a 
Substantial current for a short time, in order to 
energize relay O. As soon as the relay is ener 
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gized, a holding circuit is established through a 
connection 4, front contact 5, to line 3. 

Energization of the relay COripletes an en 
ergizing circuit for the primary winding 6 of 
transformer . This energization is accorn 
plished through the front contact i8 of relay . 
The transformer i is a step-down trans 

former having a secondary winding 9 supply 
ing energy to a lectifier 29. The transformer 

is so designed with respect to the rectifier 
29 that, for a 110 volt supply at lines S and 7, 
the rectifier 2) delivers about 6 voltS. this recti 
fier, in turn, is connected to the six volt airma 
ture and the Windings 3 and . Thus, as soon 
as the rectifier 28 is energized, a relay 2 is op 
erated to close the contacts 22 and 23, Connecting 
the rectifier across the airmature . Further con 
trolling functions of relay 21 will be hereinafter 
described. 
The arinature i is supplied with energy from 

the rectifier 39 through the following circuit: 
connection 23, front contact 22 of elay 2i, con 
nections 25, ii, and 2 s, arrnature , connections 
27 and 28, contact 23, and connection 29. 
The field windings 3 and 4 are connected in 

parallel across the armature . This parallel 
circuit includes a variable resistor 33 for ad 
justing the Speed of the raotor. She winding 3 
is connected to one terminal of the resistor $3; 
its other terminal extends to a contact 3 , mov 
able COIntact arm 32, connection 33, inovable coin. 
tact arm 32, and contact 33, to the other side 
of the armature i. The field winding it is sini 
larly connected from the upper terminal of the 
resistance 38 through a connection 38, contact 
3i, contact arm 38, winding 4, connections 39 
and 33, arim 36, and contact 33 to the armature . 
At the Same time, the storage battery 3 is 

connected a CrOSS the armature in stand-by 'e- 
iation thereto, So that, should the Souice of 
power at terminals 8 and fail, for any reason, 
the battery 8 will uninterruptedly continue to 
operate the motor. While the battery 8 is in 
such stand-by relation, it may be charged, if 
need be. 
The battery is connected through a polarity 

Changing device 35 to connections 25 and 23, by 
connections 46 and 43 respectively, thereby 
paralleling the rectifier connections to the arma 
ture . 
that the battery 8 will always be connected is 
a proper manner to the armature , operating as 
generator, irrespective of the node of connection 
of terminalis 6 and to an external supply. Since 
such a pole changing system is old, no further 
description thereof is necessary. 
A double pole switch 40 is interposed in the 

connections & 6 and 48, and is operated by a re 
mote control relay 4 . The relay A is energized 
directly from the battery 8 through the polarity 
device 45, and is controlled by a remote control 
Switch 43. Such circuit may be traced as foll 
lows: connection i3 at one side of the polarity 
device 45, connection 43d, relay 4, connection 
42, remote control switch - 43, connection 44 to 
connection 46 at the other side of the polarity 
device A5. Should there be no external supply, 
the relay 4 will be operated by current through 
the battery circuit, or, if the battery 8 is in stand 
by relation. Only, it will be operated by generated 
Voltage across the armature in that connec 
tions 46 and 48 parallel the armature . The 
Switch A3 is connected to the switch 9, so that 
both of the SWitches are simultaneously operated. 
In the event that the System is entirely dis 

This polarity changing device i5 aSSures 
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4 
connected from any source at terminals 6 and 
after it has been in operation, the relay 4 con 

tinues to be energized from the battery 8, and 
maintains this battery 8 in operating condition 
to supply energy to the armature and the shunt 
field windings 3 and 4 in parallel. 
When the apparatus is disconnected from all 

sources, including the battery 8, relay 2 is de 
energized, remote control Switch 43 is open, and 
switch 46 is open in that switch 43 interrupts 
supply to the relay 4f. If it is desired to start 
operating the motor from the battery 8, there 
being no external supply available, for instance, 
switch 43 is closed. Relay 4 then operates, and 
the battery 8 is connected across the al'mature 
i. The relay 2 can be caused to close only by 
the energization of the rectifier 20, and accord 
ingly, the battery voltage cannot be applied across 
the rectifier 23. The relay 2 thereby insures 
against short circuiting of the battery, for in the 
absence of a voltage across Secondary 9 for Op 
erating the rectifier, there is a large possibility 
that the battery voltage would be of unfavorable 
polarity with respect to the rectifier 20. 
In the event direct current of six volts is im 

pressed upon the lines 6 and 7, the relay 0 can 
not be energized because of the stopping Con 
denser 2. Under such circumstances, a relay 
49 is energized. This relay has an energizing 
circuit that includes the primary winding 6. 
this energizing circuit includes line 6, Winding 
6, movable arm 65, a circuit controller contact 

58, connections 5 and 52, relay 49, connections 
53 and 54, back contact 55 of relay 0, connection 
i3, and switch9 to line. 
The winding 6 is of relatively low resistance, 

so that it does not interfere with the energiza 
tion of relay 49 by direct current. However, it 
has a relatively high impedance to alternating 
current. Accordingly, it is assured that, when 
alternating current is used, relay 49 cannot be 
effectively energized for an appreciable time. 
This time delay ensures that relay 9 will operate 
first (when A. C. is used), thereby opening the 
back contact 55 and preventing energization of 
relay 49. Thus there is no danger that an ex 
cessive alternating current can be passed, due 
to closing of relay 49, to the armatures and 2. 

In order further to add to the time delay, an 
other relay 56 is interposed between the motor 
circuit and the lines. This relay 56 is energized 
only after relay 49 is energized. Thus, the circuit 
for relay 56 includes line 6, winding 6, arm 65, 
contact 50, connections 5i and 57, front contact 
58 of relay 49, relay 56, connection 59, connection 
54, back contact 55, connection 3, switch 9, to 
line 7. 
Relay 56, when energized, serves to close the 

double pole Switch 60. When this switch closes, 
the armature f is supplied with direct current 
through the following circuit: line 6, right-hand 
side of Switch 60, connections 62, 39, and 33, arm 
34, contact 35, armature (, connections 26 and 
63, left-hand side of switch 60, connection 54, 
back contact 55, connection f3, switch 9, to line. 
7. The circuit for field windings 3, and 4, here 
tofore traced, places them directly in shunt with 
the armature , and these windings are in parallel. 
Should the lines 6 and T be connected to a 

higher direct current voltage, such as from 28 
to 32 volts, a circuit controller arrangement is 
provided to disconnect the armature and to sub 
stitute the higher voltage armature 2. Also, the 



windings 3 and 4 are placed in series across the 
armature 2. 
For this purpose, use is made of a relay or 

electromagnet 64 energized through the switch 
60. This relay is not sufficiently energized to 
operate a circuit controller on six volts, but it 
is energized sufficiently to operate the circuit 
controller when a higher direct current voltage is Supplied. 
This circuit controller includes the arms 32, 

38, and 34, as well as the arm 65. When the relay 
64 is de-energized, these arms assume the posi 
tions shown in full line. However, when a higher 
direct current voltage is impressed on relay 64, 
this relay moves the arms to the dotted line posi 
tions indicated. The arm 65 serves to interpose 
a resistance 66 in the circuits of relays 49 and 
56; and thus the current through these relays 
is held at a value comparable to that When using 
a 6 volt Source. 
The armature and field circuits through the 

Switch 60 may now be traced as follows: from the 
left-hand Side of SWitch. 60, connection 63, co 
nection 26, armature 2, contact 6, arm 34, coin 
nections 33, 39 and 62, to the right-hand side of 
Switch 60. The field windings 3 and A are also 
connected in Series across the armature 2 as foll 
lows: through resistance 30, Winding 3, Contact 
68, arm 38, winding 4, connections 39 and 33, arm 
34 and connection 67. Armature remains con 
nected to battery 8; accordingly the voltage gen 
erated by this armature is effective to charge 
the battery, as well as to close switch 0. 
When the system is shut down completely, 

the cycle of bellows operation is terminated so 
that the bellows 5 must assume a collapsed posi 
tion. In order to ensure that the notor Will be 
energized until the bellows 5 is contracted, cir 
cuit controllers 69 and 70 are respectively ar 
ranged in parallel with the Switches 9 and 43. 
Accordingly, even when these switches 9 and A3 
are opened, the circuit controllers 69 and corn 
tinue to be closed for operating the motor until 
the bellows 5 is contracted. For this purpose, the 
rod 7 f, connected to the moving end of the bel 
lows 5, is connected to the contact members 72 
and 73 for moving the circuit controllers 69 and 
TO to opened position as the bellows 5 is COn 
tracted. 
In the form just described, the lines 6 and 7 

may be connected either to alternating current 
or to direct current, and the system remains op 
erative for either type of supply without the 
attention of an operator. Furthermore, the 
motor, including the armatures and 2, is Se 
lectively energized to operate with the direct 
current voltage impressed. The battery 8, SO 
long as the system is operating, is charged by 
the energy generated in armature . 
In the form shown in Fig. 2, a simplified SyS 

tem is provided. In this system, either thirty 
volt direct current or 110 volt alternating Cur 
rent may be supplied to the lines 74 and 75. The 
electric motor in this case has two armature 
windings 76 and 77 respectively adapted to oper 
ate on 6 volts and 24 voltS. 
The armature 76 is alone energized when 6 volts 

are impressed from the battery 8. Of course, 
any six volt direct current source may be sub 
stituted for the battery. For operation of the 
mechanism, the switch. 9 is closed. This switch 
is connected to remote control Switch arm 3, 
which serves to connect the relay 4 for operation 
from the battery 8. Energization of the relay 
4 causes the battery 8 to be operatively aSSO 
ciated with the polarity changing device 45 and 
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the armature and field circuits to be hereinafter 
described. 

For battery operation, a circuit for the arma 
ture T S is established from the polarity changer 
is 5; connection 79, armature 76, connection iO3, 
relay 82, and connection 04. 
Upon initiation of battery operation, the relay 

82 moves switch arm 8 from back contact 8 
to front contact 05. In a manner to be de 
Scribed more fully hereinafter, relay 82 insures. 
de-energization of a control relay 86. Relay 86 
being de-energized, relay arms 87, 88, and 89 
are in back contacting position. 
Back contacting position of the arms 87, 88, and 

89 inserts the field windings 84 and 85 in parallel 
ing relationship with respect to each other, and 
in shunting relationship to the armature 76, 
similar to the form illustrated in Fig. 1. Such 
circuits for the fields 84 and 85 each include 
the adjustable resistance 90 connected to one side 
of the armature 76 and the circuits include, at, 
the other side, the common connection 95 con 
nected with the other side of the armature 
through arm 87. The circuit for the Winding 84. 
is as follows: resistance 90, winding 84, connection. 
9, arm 89 in back contacting relation, and com 
mon connection 95. The circuit for the winding 
85 may be traced as follows: resistance 90, con 
nection 06, arm 88 in back contacting position, 
connection 93, winding 85, connection 94, and 
common connection 95. 
The relays 0, 49, and 56 in this form operate 

as before. The rectifier system 20 is supplied 
from a transformer if, having a primary wind 
ing if 2 and a secondary winding f3. Rectifier 
20, as before, operates control relay 2. These 
relays and the rectifier 20 are inoperative for 
operation by the battery 8. 
When either 30 volt, direct current or alternat 

ing current is supplied to the lines 74 and 75, the 
system operates in such a manner as to place 
the field windings in series relation to each other 
for operating together as a shunt Winding. For 
either 30 volt direct current or substantially 110 
volt alternating current, 30 volts is placed across 
the Series connected armatures, Supplying full 
voltage therefor. 
Thus, in alternating current Operation, the 

relay O Operates as before to energize the pri 
mary winding 2 of transformer if f. The sec 
ondary 3 is connected to the rectifier, and is 
so designed that the output from the rectifier 
20 is now about 30 Volts. 
Operation of relay 2 from the rectifier serves 

to energize the relay 86, moving the circuit con 
trolling arms 87, 88, and 89 to front contacting 
position, illustrated in dotted lines. 
Immediately before the insertion of alternat 

ing current in the System, the battery 8 has been 
supplying current to the notor. Current through 
the battery circuit operated relay 82, and arm 

8 is in front contacting position as alternat 
ing current is first connected. 
The relay 86 now being operated, and the 

relay 82 being in front contacting position, the 
following Series circuit is effected for the arma 
tures 76 and T : connections 78, 79, armatures 
6, 7, connection 80, arm 8, front contact 05 

of relay 82, contact 0, arm 89, connection 95, 
arm 87, and lead 83. This circuit has been traced 
between the output terminals of the rectifier 20, 
formed by arms of relay 2. 

Operation of the relay 86 also serves to insert 
the field windings in series relation with each 
other, but in shunt relation to the armatures. 
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Such circuits may be traced as follows: adjust 
able field resistance 90 connected to the outside 
terminal of the 6 volt armature 76, field winding 
84, connections 9 and 92, arm 88, connection 
93, field winding 85, connections 94 and S5, airn 
8, and connection 83 which is connected to the 
outside terminal of armature also through 
lead 95, as above described. 

After a short period of such operation, Sub 
stantial flow of current through the battery cir 
cuit ceases, and relay 82 is deemergized. This is 
due to the charging relationship now existing 
between the battery and the armature 16 now 
supplied from the rectifier 20. Accordingly, arm 
f 8 contacts back contact 8i. However, this does 
not alter the operation of the System for con 
tinued supply of alternating current. This is ap 
parent in that the outside terriinal of arnature 
77 is now directly connected to the line 83, with 
out dependence upon the relay arm 89. 
Should the supply of alternating current fail, 

momentarily or otherwise, the circuit arrange 
ment is such that the motor will operate again 
from the battery 3. The relay 86 will not be oper 
ated from the rectifier 28, as this rectifier is now 
de-energized. As the battery circuit starts to 
operate, the relay 82 is energized by flow of bat 
tery current, and momentarily interrupts the 
circuit of the armature 77 by moving the arm 8 
from contact 8. Accordingly, the brush lead 8C 
is momentarily incapable of supplying voltage 
by generator action to the relay 88, and accord, 
ingly, the relay 86 will be de-energized from all 
Sources. The circuit controlling aims 87, 88, and 
89 will therefore drop to back contacting posi 
tion, and the field coils 84 and 85 will be con 
nected, as heretofore described, for operation 
from the battery 8. 
Upon resumption of alternating current, the 

cycle of operation is initiated, as described here 
inabove. 
When the lines 74 and 75 are connected to a 

30 volt direct current source, the relay 58 closes 
as in direct current operation set fourth in con 
nection with the form illustrated in Fig. 1. The 
electromagnet 86 is then directly energized 
through line 14, switch 9, connection 99, contacts 
00, electromagnet 86, and connection 0, to 

line T5. 
As the relay 86 is operative, the armatures are 

connected in Series. As the lines 99 and 0 are 
joined to connections 83 and 78 respectively, the 
energization circuit for the armatures is substan 
tially identical With that for alternating current 
operation through the rectifier 29, except that 
the lines 99 and of are connected to the circuit 
by relay 56 in place of the rectifier 20. The 
field circuits are also connected in series as in 
alternating current Operation. 
In direct current operation, the relay 82 shifts 

to back contacting position after a short period 
of operation, and functions in a manner similar 
to that in connection with alternating current 
operation. Should there be a failure in the 
direct current supply at connections 74 and 75, 
de-energization of relay 86 reconditions the en 
tire system for operation from the battery 8, as 
described in connection with alternating current 
operation. 
As direct current is resumed at the connections 

74 and 75, the cycle of operation is again initi 
ated, as above described. 

It is thereby provided that the System insules 
Operation of the motor for any source of Supply. 
No special skill or knowledge is required by the 
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operator, as the various circuits themselves per 
form the required functions for operation ac 
cording to the various supplies. It is further 
more insured that should there be any failure 
in the source of supply immediately relied upon, 
the battery is in stand-by condition for opera 
tion of the motor without interruption, provided, 
of course, the switch 43 is maintained closed. 
When the leads 74 and 15 are intentionally dis 
connected, such as to change the source of sup 
ply, or otherwise, the battery 8 thereupon op 
erates the motor. The system automatically 
provides for charging of the battery as the motor 
is Operated from other Sources. 
The form of the invention illustrated in Fig. 3 

shows a further simplified, but differently chair 
acterized system. In this instance, the motor 
armatures are permanently connected to a series 
field winding 2 and across a shunt field wind 
ing 22. 

For operation from the battery 8, the remote 
control relay 23 is operated by remote control 
switch i3 to connect the battery to the polarity 
changing device 45. Leads 24 and 25 connect 
respectively from the polarity changer 45 to the 
armature 76 and the series field winding 2 to 
establish a series field motor circuit as follows: 
connection 24, armature 16, series field winding 
2, and connection 25. 
The armature 77 serves to control the opera 

tion of the motor for 6 volt operation by generat 
ing and supplying exciting current for the shunt 
field winding 22 after the armature 76 has 
Started as a Series motor. 
The relays 0, 49, and 56 operate as before 

according to the type of voltage impressed upon 
leads 74 and 75. If direct current of about 30 
volts is impressed, the relay 56 operates to di 
rectly insert the line voltage from connections 
24 and 75 to the armature windings 76 and TT 
in series. Connection 26 connects line 15 to 
the outside terminal of the armature 77, and 
connection 27 established by relay 56 connects 
with connection 24 to armature 76. Compound 
operation of the motor is thereby effected, and 
both armatures as motors supply mechanical 
output. Should the Source of supply fail at con 
nections 74 and 75, the battery 8 is in condition 
for maintaining operation of the motor by the 
armature 76, as the battery 8 is constantly in 
stand by and charging relation pending discon 
tinuance of the Supply at the connections 74 
and 5. 
Upon establishment of the source at connec 

tions i4 and 75, the cycle of operations is again 
initiated. 

For alternating current operation, the relay O 
Serves to connect a transformer 28 for operat 
ing the rectifier 20. Circuit controlling arms (29 
and 30 are effective to connect the output of 
the rectifier 20 across the armatures 76 and 77. 
These circuit controlling arms are effective only 
upon the existence of operating conditions of the 
transformer 28, as a relay 3 associated with 
arms 29 and 39 is operated only by operation 
of the Secondary 32 of transformer 28. Con 
nections f33 and 34 are then effective to supply 
rectified current to the armatures as follows: one 
Side of rectifier. 20, arm 29, connection 133, con 
nections (21 and 24, armature 16, field winding 
f2 i, armature 77, connection 26, connection {34, 
arm 30 to the other side of the rectifier 20. 
Of course the field windings 2 and 22 are 

in permanent connection with the armatures, and 
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no special switching means are in this instance 
necessary. 
Should the source of supply at connections 74 

and 75 be momentarily interrupted, or otherwise, 
the battery is in stand-by condition for main 
taining operation of the motor, similar to that 
described in connection with operation from di 
rect current at connections 74 and 75. 
The in Ventoi claims: 
1. In an electrical supply system: a direct cur 

rent motor having a low voltage armature wind 
ing and a high voltage arnature Winding; means 
connecting said armature windings in Series; a 
Series field coil for said low voltage arnature 
winding; shunt field windings connected across 
said series connected armature Windings; a stor 
age battery connected across said low voltage 
armature winding and said series field coil; means 
forming a pair of terminals connectible to a 
source of alternating or direct current; circuit 
forming means including a circuit controller re 
sponsive to the existence of direct current at 
said terminals for connecting said terminals 
across said arnatures in Series; a rectifier Sys 
tem having an output paralleling said circuit 
forming means, and adapted to supply rectified 
Current, a CrOSS Said armatures in Series and cir 
cuit means responsive to the existence of alter 
nating current at said terminals for connecting 
Said rectifier System across Said terminals. 

2. In an electrical supply system: a direct cur 
rent notor having a low voltage armature wind 
ing and a high voltage armature winding, and 
adapted for Operation upon energization of said 
low voltage armature winding alone; field coil 
means for said low voltage armature winding; a 
storage battery connected across said low voltage 
arnature Winding; means forming a pair of ter 
minals connectible to a source of alternating or 
direct current; circuit forming means including 
a circuit controller responsive to the existence of 
direct current at Said terminals for connecting 
said terminals to said motor for operating said 
high voltage armature winding; a rectifier system 
having an output connected to said high voltage 
armature winding; and circuit means responsive 
to the existence of alternating current at said 
terminals for connecting said rectifier system 
acroSS Said terminals. 

3. In an electrical supply system connectible to : 
a Source of electrical energy: a direct current 
motor having a pair of armature windings and 
a pair of field Windings; a rectifier system for sup 
plying energy to one of said armature windings 
and to said field windings; means operable only 
upon the existence of an alternating current at 
Said Source to cause said rectifier system to be 
energizable from said source; and means operable 
only in response to the existence of a direct cur 
rent at Said Source to cause said other armature 
winding and the field windings to be directly en 
ergizable from said source. 

4. In an electrical supply system connectible 
to a Source of electrical energy: a direct current, 
motor having a pair of armature windings and 
a pair of field windings; a rectifier system for sup 
plying energy to one of said armature windings 
and to Said field windings; means operable only 
upon the existence of an alternating current at 
said Source to cause said rectifier system to be 
energizable from said source; means operable only 
in response to the existence of a direct current, 
at Said Source to cause said other armature wind 
ing and the field windings to be directly ener 
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gizable from said source; and a storage battery 
connected in stand by relation to Said. One arma 
ture and field windings, said battery being in 
parallel with said rectifier system. 

5. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
motor having a pair of armature windings and 
a pair of field windings; a rectifier system for 
supplying energy to one of said armature Wind 
ings and to said field windings; means operable 
only upon the existence of an alternating cur 
rent at said source to cause said rectifier System. 
to be energizable from said Source; and means 
operable only in response to the existence of a 
direct current at said source to cause said ar 
mature windings in series and said field wind 
ings to be directly energizable from said source. 

6. In an electrical supply system cooperable 
with a source of electrical energy: a direct cur 
rent motor having a pair of armature windings 
that are adapted to operate on different voltages, 
and field windings for cooperation therewith; a 
storage battery; means connecting said battery 
across one of said armature Windings; means 
forming a pair of terminals connectible with said 
source; a rectifier system for Supplying energy 
for operating said motor; circuit controlling 
means responsive to the existence of alternating 
current across said terminals to cause said recti 
fier system to be connected across Said terminals; 
and circuit controlling means responsive to the 
existence of direct current across said terminals 
to cause said motor to be directly connected across 
Said terminals. 

7. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
notor having a pair of armature windings and 
a pair of field windings; a rectifier system for 
Supplying energy to Said armature Windings in 
Series and to said field Windings; means Op 
erable only upon the existence of an alternating 
current at Said source to cause Said rectifier Sys 
ten to be energizable from said source; means 
operable only in response to the existence of a 
direct current at Said Source to cause said arma 
ture windings in Series and said field windings 
to be directly energizable from said source; and 
a storage battery connected in stand by relation 
to One of Said armature windings. 

8. In an electrical Supply system connectible 
to a source of electrical energy: a direct current 
motor having a pair of armature windings that 
are adapted to operate on different voltages, and 
a pair of field WindingS adapted to be connected 
either in parallel or in Series relation with re 
Spect to each other for cooperating either with 
the lower voltage armature or the higher volt 
age armature; a rectifier System for supplying 
energy to the lower voltage armature winding 
and to the field windings in parallel; means op 
erable only upon the existence of an alternating 
Current at Said Source to cause said rectifier 
System to be energizable from said source; means 
Operable only in response to the existence of a 
direct current at said source to transmit said 
direct current; and a circuit controller operable 
in response to the application of a voltage cor 
responding to one of the different voltages of said 
Source for selectively connecting said transmit 
ting means to the armature windings and field 
Windings to correspond to the voltage of said 
SOUCe. 

9. In an electrical supply system connectible 
to a Source of electrical energy: a direct cur 
rent motor having a pair of armature windings 
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that are adapted to operate on different volt 
ages, and a pair of field windings adapted to be 
connected either in parallel or in series relation 
with respect to each other for cooperating either 
with the lower voltage armature or the higher 
voltage armature; a rectifier system for supply 
ing energy to the lower voltage armature wind 
ing and to the field windings in parallel; means 
operable only upon the existence of an alternat 
ing current at said source to cause said rectifier 
system to be energizable from said source; means 
operable only in response to the existence of a 
direct current at said source to transmit said 
direct current; a circuit controller operable in 
response to the application of a voltage corre 
sponding to one of the different voltages of said 
source for selectively connecting said transmit 
ting means to the armature windings and field 
windings to correspond to the voltage of said 
source; said circuit controller being biased for 
low voltage operation; and a storage battery 
connected in stand by relation to said lower volt 
age armature, said battery being in parallel with 
said rectifier system. 

10. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
load; a rectifier system for supplying energy to 
said load; circuit means connectible with said 
source for directly connecting said load to said 
source; first circuit controlling means operated 
only upon the existence of an alternating cur 
rent at said source to cause said rectifier system 
to be energizable from said source; a second cir 
cuit controlling means operable to render said 
circuit means effective; an energization circuit 
for said second circuit controlling means con 
nectible to said Source, said circuit being operable 
only when said first circuit controlling means is 
not operated; and time delay means associated 
with said second circuit controlling means for 
ensuring said first circuit controlling means is 
operated before effective energization of said 
Second circuit controlling means upon the exist 
ence of alternating current at said source. 

11. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
load; a rectifier system for supplying energy to 
said load and including a transformer winding for 
transmitting energy to the rectifier system; a first 
circuit controller operable only upon the existence 
of an alternating current at said source to cause 
Said transformer winding to be energizable from 
said source; a second circuit controller operable 
to cause said load to be directly energizable from 
said source; and an energization circuit for said 
second circuit controller and operable only when 
the first circuit controller is unenergized, said 
energization circuit being connectible to said 
source and including said transformer winding 
in series, said winding serving to ensure a time 
delay preventing energization of the second cir 
cuit controller when an alternating current exists 
at said source. 

12. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
load; a rectifier system for supplying energy to 
said load and including a transformer winding 
for transmitting energy to the rectifier system; 
a first circuit controller operated only upon the 
existence of an alternating current at said source 
to cause said transformer winding to be en 
ergizable from said source; and a control circuit 
operable only when the first circuit controller is 
not operated, said control circuit being energiz 
able from said source in series with said wind 
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1. 
ing, said control circuit comprising two parallel 
branches, each in series with said winding, one 
of said branches when energized having means 
operable to cause said load to be directly en 
ergizable from said source, said one branch also 
including a controlling element rendering said 
one branch effective only after the existence of 
current through the other branch. 

13. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
load; a rectifier system for supplying energy to 
said load and including a transformer winding 
for transmitting energy to the rectifier system; 
a first circuit controller operated only upon the 
existence of an alternating current at said source 
to cause said transformer winding to be ener 
gizable from Said source; a control circuit oper 
able only when the first circuit is not operated, 
said control circuit being energizable from said 
Source in Series with said winding, said control 
circuit comprising two parallel branches, each in 
series with said winding, one of said branches 
when energized having means operable to cause 
Said load to be dilectly energizable from Said 
source, said one branch also including a con 
trolling element rendering said one branch ef 
fective only after the existence of current through 
the other branch; and means responsive to the 
application of a voltage of Said Source corre 
sponding to a predetermined value for inserting 
a resistance in Series With said each branch of 
said control circuit. 

4. In an electric System cooperable with a 
source of electrical energy for operating a 
respirator having an expansible and contractible 
bellows: a first circuit controller selectively posi 
tionable for energizing the System from Said 
Source: a second circuit controller paralleling the 
first circuit controller; and means for opening the 
second circuit controller only in response to the 
contraction of the bellows. 

5. In an electrical Supply System: a direct cur 
rent motor having a low voltage armature wind 
ing and a high voltage armature winding, said 
windings being connected in series; a series field 
winding for said low voltage armature winding; 
a shunt field winding connected across said series 
connected armature windings; a storage battery 
connected across said low voltage armature wind 
ing and said series field winding; means form 
ing a pair of terminals connectible to a Source 
of alternating or direct current; circuit forming 
means including a circuit controller responsive 
to the existence of direct current at said ter. 
minals for connecting said terminals across said 
armatures in series; a rectifier system having an 
output connected to energize at least said low 
voltage armature winding and said series field 
winding; and circuit means responsive to the 
existence of alternating current at said terminals 
for connecting said rectifier system across said 
terminals. 

16. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
motor having a pair of armature windings that 
are adapted to operate on different voltages, and 
a pair of field windings adapted to be connected 
either in paraliel or in series relation with respect 
to each other for cooperating either with the 
lower voltage armature or the higher voltage 
armature; a rectifier system for supplying energy 
to the lower voltage armature winding and to the 
field windings in parallel; means operable only 
upon the existence of an alternating current at 
Said source to cause said rectifier system to be 
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energizable from said source; means Operable 
only in response to the existence of a direct cur 
rent at said source to transmit said direct cur 
rent; and a circuit controller having two oper 
ating conditions, and selective to two different 
values of voltages of said source, said circuit Con 
troller in one condition having means cooperat 
ing with said transmitting means to energize one 
of Said armature windings and connecting the 
field windings in parallel, said circuit controller 
in the other condition having means cooperable 
With said transmitting means to energize the 
other of said armature windings and connecting 
the field windings in series. 

17. In an electrical supply System connectible 
to a source of electrical energy: a direct current 
motor having a pair of armature windings that 
are adapted to operate on different voltages, and 
a pair of field windings adapted to be connected 
either in parallel or in series relation with re 
spect to each other for cooperating either with 
the lower voltage armature or the higher Volt 
age armature; a rectifier system for Supplying 
energy to the lower voltage armature Winding 
and to the field windings in parallel; means op 
erable only upon the existence of an alternating 
current at Said source to cause said rectifier 
System to be energizable from said Source; means 
operable only in response to the existence of a 
direct current at said source to transmit Said di 
rect current; a circuit controller having two op 
erating conditions, and selective to two different 
values of voltages of Said Source, Said circuit coin 
troller in one condition having means cooperat 
ing with said transmitting means to energize one 
of Said armature windings and connecting the 
field windings in parallel, said circuit controller 
in the other condition having means cooperable 
with said transmitting means to energize the 
other of said armature windings and connecting 
the field windings in series; and a storage battery 
connected in stand-by relation to said lower 
voltage arnature. 

18. In an electrical supply system connectible 
to a source of electrical energy: a direct current 
motor having a pair of armature windings that 
are adapted to operate on different voltages, and 
a pair of field windings adapted to be connected 
either in parallel or in series relation with re 
spect to each other for cooperating either with 
the lower voltage arrnature or the higher voltage 
armature; a rectifier System for Supplying energy 
to the lower voltage armature winding and to 
the field windings in parallel; means operable 
only upon the existence of an alternating current 
at said source to cause said rectifier system to be 
energizable from said source; means operable 
only in response to the existence of a direct cur 
rent at Said Source to transmit Said direct cur 
rent; and a circuit controller having two posi 
tions selected in response, respectively, to a, 
higher and a lower voltage of said source, Said 
circuit controller in the high voltage position con 
necting said transmitting means with said higher 
voltage armature, and connecting Said field Wind 
ings in series relationship with respect to each 
other, said circuit controller in the low voltage 
position connecting said transmitting means with 
Said low voltage armature, and connecting said 
field Windings in parallel with respect to each 
other. 

19. In an electrical supply system connectible 
to a source of electrical energy: a direct cur 
rent motor having a pair of armature windings 
that are adapted to operate on different volt 
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14 
ages, and a pair of field windings adapted to be 
connected either in parallel or in series relation 
with respect to each other for cooperating either 
With the lower voltage armature or the higher 
Voltage arnature; a rectifier system for Supply 
ing energy to the lower Voltage arnatire Wind 
ing and to the field windings in parallel; Ineans 
operable only upon the existence of an alternat 
ing current at said source to cause said rectifier 
Systern to be energizable from said Source; neans 
Operable Only in response to the existence of a 
direct current at Said Source to transmit said 
direct currents: a, circuit controllei having two 
positions selected in response, respectively, to a 
higher and a lower voltage of said source, said 
circuit controller in the high voltage position 
connecting said transmitting means with said 
highel voltage amature, and connecting said 
field windings in series relationship with respect 
to each other, said circuit controller in the iOW 
Voltage position connecting Said transinitting 
means With Said low voltage armature, and con 
necting said field windings in parallel with re 
Spect to each other; and a battery connected in 
Stand-by relation across said lower voltage arma 
ture. 

20. In an electrical Supply system connectible 
to a Source of electrical energy: a direct current 
motor having a pair of arrnature windings that 
are adapted to operate on different voltages, and 
a pair of field Windings adapted to be connected 
either in parallel or in series relation with respect 
to each other for cooperating either With the 
lower Voltage armature or for both said arma 
tures; a rectifier System for supplying energy to 
the arnatures in series; means operable only 
upon the existence of an alternating current at 
said source to cause Said rectifier system to be 
energizable from Said Source; means operable 
only in response to the existence of a direct cur 
rent at said source to transmit Said direct cur 
rent to said armature windings in Series, and 
independent of Said rectifier System; circuit con 
trolling means normally connecting Said field 
Windings in parallel, and operated by said recti 
fier system or said transmitting means to con 
nect said field windings in Series; and a battery 
in stand-by relation connected acroSS the lower 
voltage armature. 

21. In an electrical supply System: a direct 
current motor having a low voltage armature 
winding and a high voltage armature Winding; 
a series field winding between the armature wind 
ings and connecting Said armattie Windings in 
series; a shunt field winding acroSS Said Series 
connected armature windings; a battery con 
nected across the lower voltage armature Wind 
ing and at least a portion of said series field wind 
ing; and means for connecting another direct 
current source of electrical energy acroSS Said 
series connected armature WindingS. 
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