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This invention relates generally to power supplies, and
more particularly to a direct current voltage transforming
system which is easily adaptable for use with different sup-
ply voltages while malntaining a uniform output for an
“A” supply as well as a “B” supply.

In providing a high voliage direct current source for
electronic equipment, it is known to employ a compara-
tively low voltage direct current source which is trans-
formed to the desired high veltage by converting it to a
pulsating current, passing it through a transformer and
then rectifying it. After filtering, a high veltage supply
is available which is suitable for operation of radio re-
ceivers, transmiiters and the liKe.

The low vgltage or “A” supply for tube filaments,
relays and the like used in stuch equipment is generally
supplied directly by the low veltage source o various se-
ries and for paraliel wiring combinations of these items.

Since many cf the vehicles today utilize a storage bat-
tery to supply an associated electrical system, it is general
practice to employ this battery ioc provide thée power
source for electronic equipment instalied in such vehicles.
BHowever, not all of these vehicular electrical systems have
potential supplies of the same value. For example, some
autos have a six volt system while other autos and many
trucks have a 12 volt system. Therefore varicus power
converting devices are necessary so that a given piece of
electronic equipment may be used in vehicles having these
different voltage supplies. To overcome the need for
such converting devices it is desired to provide a single
power unit which may be installed in such electrical sys-
teras with a minimum of change in circuitry.

Therefore, it is ‘an object of the present invention to
provide an improved vibratory power supply system which
may be simply and easily adapted for operaticn on more
than one supply voltage.

1t is another object of the inventicn to provide an im- ¢

proved power supply system which delivers a desired B
supply to associated electronic apparatus as well as a fixed
A supply for tube filaments and the like in the apparatus
when the system is operated from either one of twe sup-
ply potentials.

A further object of the invention is to provide a simple
and inexpensive vibratory interrupter system which uti-
lizes the same vibrator structure and the same transformer
windings and provides the same current therethrough to
supply a given output when operated from either one of
two different voltage scurces.

A feature of the invention is the provision of a vibra-
tory transforiming means for producing a high direct cur-
rent voltage from lower direct current voltage sources

which transforming means has a pair of inductors incor- ¢35

perated therewith, and two sets of A coupling means with
a set connected across each inductor. These parallel sys-
tems are series connected to the voltage source for one
mode of operation, and are all connected directly across
the voltage for another mode of operation, soc that in
either case the output from a secondary inductor associ-
ated with the primary inductors will be constant. The
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potential existing in either set of A coupling means will
remain substantially constant with variation in load be-
cause of the transformer action between the primary in-
ductors.

Another feature is the provision of a power supply sys-
tem operable. from either of two different supply poten-
tials which utilizes a vibrator and a pair of transformer
windings seiizs connected for the higher voltage supplies
and parallel connected for the lower voitage supply with
A supply connections made in parallel for the lower sup-
ply potential and in series paraliel across the transformer.
winding for the higher voltage, wherein the connections
for providing the desired mode of operation are made
through the cable connecting the system to the supply po-
tential. .

Still another feature of the invention is the provision of
a vibratory power supply with a pair of vibrator inter-
rupters and a pair of transformer primary windings and
switch means to connect them in parallel relation for op-
cration from one voltage supply and in series relation for
operation from a second voltage supply which is twice
the value of the former. In this system the interrupter
and transformer windings carry substantially the same
current to provide a given load when operating from either
supply voltage.

Further objects, features and the attending advantages
thereof will be apparent upon consideration of the follow-
ing description when taken in conjunction with the ac-
companying drawings in which:

Fig. 1 is a schematic diagram of the vibrator circuit;

Fig. 2 is a schematic diagram of an alternate battery
circuit;

Fig. 3 is a schematic diagram of the vibrator circuit
using switch means to change the circuit for a different
voltage supply source;

Yig. 4 is a view of a vibrator structure suitable for use
as a circuit;

Fig. 5 is a cut-away view showing the constructional
details of the vibrator structure; and

Fig. 6 is a schematic diagram cf the circuit uvsing a
dynamotor.

In practicing the invention, there is provided an energy
converting system adapted to be operated from power
sources of different veltages by the simple change of a
connecting plug or switch means. A direct current voit-
age transforming means is provided such as a vibrator
and transformer system or a dynamotor. The pair of in-
put windings in the transforming means are series con-
nected to a supply potential of a first value or parallel
connected to a supply potential of one-half this value.
Thus a uniform ouiput is obizined with either voltage
supply. Low voltage or A supply for tube filaments, pilot
lamps and the like in the apparatus which the system sup-
plies, is provided by a parallel connection for the one-
half value supply, and two parallel groups with one group
coupled across each input winding is used for the higher
potential supply. Thus any variation in the current re-
quirements of the two groups of low voltage circuits is
compensated by the transformer action of the input wind-
ings.

Referring now to Fig. 1, connector receptacle 10 is
shown wired to a vibrator type power supply and a pair
of low voltage circuits 12 and 14. The vibrator power
supply consists of a vibrator structure 26 and a trans-
former 25, The vibrator structure includes vibrator arms
26 and 27 each engageable with a pair of contacts associ-
ated therewith and on opposite sides of these arms.. The
arms 26 and 27 are ganged together and also to a further
vibrator arm 29 to form an armature which may be at-
tracted by conduction of current through the magnetic
coil 31. In the unattracted position of the armature, the
arm 29 makes contact with vibrator contact 33 which is
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connected to the magnetic coil 31 so that the contact is
broken when arm 29 is attracted by the magnetic coil 31.

Transformer 25 includes a center tapped primary
winding 49 connected across the contacts associated with
vibrator arm 26 and center tapped primary winding 42
connected across the contacts associated with vibrator
arm 27. There is also a secondary winding 45 included
in the transformer, and this has a grounded center tap
and is coupled to a pair of rectifiers 46 and 48 in a known
rectifier circuit with buffer condenser 49 connected there-
across. The output from the rectifier is coupled through
filter choke 5@ to the B plus terminal and is further
filtered by capacitors 52 and 53.

Turning now to the potential supplying porticn of the
circuit, there is shown connector means 60 which is con-
structed to engage and make electrical contact with the
terminals in-connector receptacle 18. A battery 62 is
connected to the connector means and it may be seen
that completing a connection through the connector
means and the receptacle establishes a circuit which will
now be described. A series connection is made across
the battery 62 consisting of a portion of primary winding
49 through the center tap thereof, vibrator arm 26
through engagement thereof with one of its associated
contacts, a portion of primary winding 42 through the
center tap thereof, and vibrator arm 27 through engage-
ment thereof with one of its associated contacts. The
vibrator arms are set in motion by a known method,
namely through energizing coil 31 which causes vibra-
tion of the arm 29 which is mechanically engaged to
move in unison with arms 27 and 26.

The method of applying an energizing potential to the
coil 31 may be explained with reference to the low volt-
age circuits 12 and 14. Included in circuit 12 are parallel
connections of vacuum tube filaments 64 and indicator
lamp 66. This combination is series connected to low
voltage circuit 14 including a parallel connection of
vacuum tube filaments 65 and the magnetic coil 31. The
series circuit combination is connected across the battery
62 through the connector and receptacle means. There-
fore, it may be seen that with a given battery potential
each of the low voltage circuit combinations will have
Impressed thereacross substantially one-half this potential
value if circuits 12 and 14 have approximately the same
resistance. Many vacuum tube filaments, indicator bulbs,
relays and the like, require a potential of 6 volts. Thus
if battery 62 supplies 12 volts each low voltage circuit
may supply about 6 volts thereby allowing use of such
standard components.

At the junction of the low voltage circuits 12 and 14, ¢

there is a connection to the center tap of primary wind-
ing 42. The purpose of this is to utilize the transformer
primary windings to equalize the current flow in the two
circuits so that the supply potential is equally divided
between them. In practice the connection of components
in these two circuits is made so that one-half of the
potential supply appears across each low voltage circuit.
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However, since it is not always possible to employ in- -

dicator lamps, relays, and the like, in each of the circuits
which allow exact balance of the voltage in these
branches, the connection of the center point of this net-
work of low voltage circuits is made to the potential
center point of the circuit including the primary trans-
former windings. The applied potentials to the two por-
tions of the low voltage circuit tend to be balanced by the
auto-transformer action of the primary transformer
winding.

It may be noted that as the vibrator arms 26 and 27
vibrate and engage their respective contacts, a pulsating
direct current is introduced into the primary transformer
windings 49 and 42 so that alternate portions of these
windings on either side of their center tap are connected
in series through the vibrator arms. By transformer ac-
tion an alternating current will be introduced into the sec-
ondary 45 which is then rectified and filtered in a known
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4
manner to provide B plus potential for associated elec-
tronic equipment.

Fig. 2 shows a second connector means 67 which has
a battery 78 coupled thereto. When the connector means
57 is inserted in receptacle 10, a change in the wiring of
he power supply system results. The system will now
be operative to produce the same B plus potential as in
the previous circuit from a battery supply of one-half the
value of the battery voltage utilized in that circuit. That
is, in the embodiment shown, battery 70 may be a 6-volt
supply which is one-half the value of the 12-volt battery
62. In this instance there is a parallel connection of a
portion of primary winding 40 through its center tap
connection through arm 26 and one of its associated con-
tacts to ground., Similarly connected across the battery
79 is & portion of primary winding 42 through its center
tap connection and vibrator arm 27 through one of its
associated contacts to ground. Also it may be noted that
each of the two branches of the filament circuit is con-
nscted in parallel across the voltage source 70. Since
this source is 6 volts, the proper potential is applied to
each branch of this circuit.

Both the windings 40 and 42 have corresponding por-
tions connected in parallel as the vibrator arms vibrate
so that the voltage induced in secondary winding 45 de-
pends upon the number of turns of one of the primary
windings as compared to the number of turns of the
secondary windings. That this voltage induced in the
secondary winding will be the same as that induced there-
in in the previously described circuit, is apparent upon
consideration of the fact that in the former circuit, corre-
sponding poriions of the primary winding were con-
nected in series but the voltage was double that which
it is in this circuit. Therefore, the effective turns ratio
in the circuit when the supply potential is ome vaiue
(e. g. 6 volts) is reduced to one-half the former ratio
when the supply potential is double that value (e. g. 12
volts). Thus the output potential across secondary
winding 45, and therefore the B supply potential, re-
mains uniform with either value of supply potential.
Also when the lower value supply potential is utilized,
the current carrying capacity of the primary windings
is maintained at the proper level through the parallel
conneactions of these windings.

In the circuit of Fig. 3 which is similar to that shown
in Fig. 1, a 3-pole iwo-position switch 108 is used to
effect the change from the 6 volt to the 12 volt operation.
It may be noted that in the upper position of the arm
of switch 180 the vibrator arms 26 and 27 are connected
to ground and the center taps of primary windings 44 and
42 are connected to the supply potential and the relay
coil 165, the electron valve filaments 186 and 167 and
1¢2, along with indicator lamp 130 and the electro-
magnetic coil 31 are connected in parallel across this
Operation of this circuit then will in-
duce a voltage in the secondary winding 115 of trans-
former 25 which is determined by the turn ration of the
number of turns from the center tap of a primary wind-
ing to one of its ends as compared to the number of
turns on the secondary winding. This voltage induced
in the secondary 115 of the transformer may be rectified
in the known bridge rectifier circuit 128 and filtered by
choke 122, capacitor 123 and 124 to produce a B4 poten-
tial suitable for operating associated elecironic equip-
ment,

Positioning of the switch arm of switch 10¢ in the
downward position as shown in Fig. 3 will prepare the
system for operation from a potential supply of twice
that utilized when the switch is in the other positicn.
This resulis in a series comnection across the potential
supply of the portien of the second primary winding 40
and its asscciated vibrator arm 26 and the portion of
the primary winding 42 and its associated vibrator arm
27. One portion of the low voltage circuit is then con-

nected across primary winding 40 and this includes the
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relay coil 185 with iis operational switch 108 and the
vacuum tube filaments 186 and 247. The second portion
of the low voltage circuit including vacuum tube filament
109, indicator lamp 118, and the coil 31, are parallel con-
nected across a portion of the primary winding 42.
Therefore, as in the previous circuit, slight differences
in the load current of these two circuits will not cause
unbalance in the voltage drops, due to the auto-trans-
former action of the primary windings.

Figs. 4 and 5 show the physical arrangement of vibra-
tor unit 28. There is a metallic core 3¢ within coil 31
so that when the coil is energized, movable armature
132 will be aitracted downward. Operatively connected
to the armature 132 are vibratery arms 29, 26 and 27
and as armature 132 moves downward arm 29 breaks
the contact with contact 33 and contact 134 associated
with arm 27 engages contact 135. As previously ex-
plained, when the contact between 33 and 29 is broken,
coil 31 is no longer energized and arm 132 is returned
through the resilience of arms 26 and 27 to the position
shown in Fig. 4. Inertia carries contact 136 associated
with arm 27 into engagement with contact 3137 and the
cycle begins anew. Associated with arm 26 are a pair of
contacts corresponding to contacts 134, 135, 136 and
137 of arm 27. Since one terminal of the coil is con-
nected to the frame of the unit, and thus to contact 33,
the unit must be insulated from ground or minus poten-
tial. And, of course, the various arms and contacis are
insulated from the frame and from one another except at
their respective contacting points. Lugs 148 provide
terminals for connection to the circuit.

Fig. 6 illustrates the circuit for use with a dynamotor
to supply the high voltage direct current from the low
voltage scurce. Primary armature coils 75 and 76 are
connected through their respective commutators and
brushes to terminals of the comnector receptacle 88.
The secondary armature coil 82 is connected through
its asscciated commutator and brushes to the B-- and B—
supply. The commutators interrupt the direct current
applied thereto, which is transformed in the dynamotor
to provide high voltage in the secondary. Any suitable
magnetic field may be provided in which the armature
coils may rotate.

Two low voltage circuits 87 and 82 may also be con-
nected to the terminals of the receptacle 80. Connection
of either connector &0 or connector 67 to the receptacle
86 results either in a series or parallel connection respec-
tively of the armature coils of the dynamotor. That is,
for the lower voltage supply the primary armatore coils

75 and 76 are connected in parallel and for the higher 5

voltage supply the windings are connected in series.
Therefore, the output voltage induced in winding 82 will
remain constant with either supply potential.

The two sections of the low voitage circuits 87 and 89
are here shown as parallel combinations including two
vacuum tube filaments and a light bulb in each branch.
As in the previously described circuit, these two branches
are series comnected for the higher supply potential and
parallel connected for the lower supply potential through
the circuitry of the connector and its receptacle. As in
the previous circuit, the junction of the low voltage cir-
cuits in the series connection thereof is tied to the junc-
tion of primary windings 75 and 76 so that an unbalance
of voltage across these branches will be compensated by
transformer action through the windings. .

Thus there has been provided a simple and inexpensive
power supply system for use with portable and mobile
equipment which furnishes uniform oulput from two
different voltage supply sources. The completed unit
occupies a minimum of space and possesses low weight
since all porticns of the transformer and vibrator struc-
ture are used during operation from either source.

The mere change of a switch or of a connection plug
allows convenient and rapid alteration of the circuit for
operaticn of the system from either of two supply poten-
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tials. “B” supply is maintained at the desired level as well
as filament supply for either mode of operation, There-
fore, the vacuum tubes, pilot lights, and even the vibra-
tor unit, need not be changed with the different potential
supply.

While a particular embodiment of the invention has
been shown, it is understood that changes may be made
and it is intended that the appended claims cover all
such changes and modifications as fall within the scope
of the invention.

What Is claimed st

1. An electrical energy converting system for supplying
operational potertials to electronic equipment, including
in combination, transforming means for producing a high
direct current voltage from a lower direct current volt-
age, said transforming means having first and second in-
terrupting means, first and second primary inductors and
a secondary inductor, said primary - inductors being in-
dividually connected to said interrupting means, a con-
nector portien including at least first, second, third, fourth
and fifth terminals, a first circuit including said first in-
terrupter means and said first primary inductor connected
between said first and second terminals, a second circuit
including said second interrupting means and said second
primary inductor connected between said third and fourth
erminals, a first low voltage circuit connected between
said third and fourth terminals, a second low voltage
circuit comnected between said third and fifth terminals,
and rectifier means connected to $aid secondary winding
for providing a high direct current potential for the equip-
ment, whereby the connection of said second and third
terminals, said first and fifth terminals -and of a direct
current supply potential of a given value across said first
and fourth terminals produces, through auto-transformer
action between said primary inductors, substantially the
same operational potentials for the electronic equipment
as the connection of said first and third terminals, said
second, fourth and fifth terminals and of a direct current
supply potential of one half said given value across said
first and fourth terminals.

2. An electrical energy converting system including in
combination, transforming means for producing a high
direct current voltage from a lower direct current volt-
age, said transforming means having a pair of interrupt-
ing means, a pair of primary inductors and a secondary
inductor inductively coupled to each other, means indi-
vidually connecting said primary ianductors to said inter-
rupting means, direct current potential supply means,
first and second low voltage coupling means, and circuit
changing means with a first connection thereof connecting
said primary inductors and said first and second low
voltage coupling means in parallel relation across said
potential supsply means and a second connection thereof
connecting a low voltage coupling means across each
primary inducter and connecting said primary inductors
in series relation across said potential supply means
whereby tendency for unequal voltages in said low volt-
age coupling means is compensated by auto-transformer
action of said primary inductors.

3. A voltage transforming system including in combi-
nation a dynamotor with two primary windings and a
secondary winding, direct current potential supply means,
first and second low voltage coupling means, and circuit
connscting means with a first connection thereof con-
recting a low voltage coupling means across each pri-
mary winding and connecting said primary windings in
series relation across said potential supply means, and a
second connection thereof connecting said primary wind-
ings and said low vcltage coupling means all in parallel
relation across said potential supply means.

4. Electrical energy converting apparatus including in
combination, an interrupter device including first and sec-
ond sets of interrupter contacts, a transformer having
first and second primary winding portiéns and a secondary
winding, first and second circuits including said first and
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second sets of interrupter contacts and said first and
second primary winding portions respectively, and switch
means connecting said first and second circuits to a source
of potential, said switch means being operative from a
first position in which said circuits are connected in series
1o a second position in which said circuits are connected
in parallel, so that a uniform ocutput is provided at said
secondary winding when said source of potential has a
first value and said switch means is in said first position,
and also when said source of potential has a value one
half said given value and said switch means is in said
second position.

3. An electrical energy converting system including
in combination, interrupter means including first and
second current interrupter portions, transformer means
having first and second primary winding portiens and
a secondary winding, first and second circuits including
respectively said first interrupter portion coupled to said
first primary winding portion and said second interrupter
portion coupled to said second primary winding portion,
and connector means adapted to connect said first and
second circuits in parallel relation with one another to a
source of potential of a certain value, said conductor
means also being adapted to connect said first and sec-
ond circuits in series relation with one another to a source
of potential of substantially said certain value, thereby
providing a uniform output from said secondary winding
with two different potential supply values.

6. An electrical interrupter system including in com-
bination, potential supply connections, a circuit interrup-
ter device having first and second vibrator arms each
engageable with an asscciated set of contacts, a trans-
former having a secondary winding and first and second
primary windings each having substantially the same
number of turns and center tap connections therein, said
first primary winding being connected across the first set
of contacts and said second primary winding being con-
nected across said second set of contacts, and connector
means adapted to connect said first vibrator arm and the
center tap connection of said first winding and also said
second vibrator arm and the center tap connection of said
szcond winding in parallel relation across said potential
supply connections for operation from a potential sup-
ply of a certain value, said connector means also being
adapted to connect said first and second vibrator arms and
said center tap connections in series relation across said
potential supply connections for operation from a po-
tential supply of substantially twice the certain value.

7. An electrical interrupter system including in com-
bination, potential supply means, first and second vibrator
means operable in unison and each engageable with a pair
of contacts associated therewith, said second vibrator
means having a connecticn to said potential return; a
transformer with a pair of windings, one winding con-
nected across the contacts associated with the first vibra-
tor means and having a first center tap, the other wind-
ing connected across the contacts associated with the
second vibrator means and having a second center tap;
and two position switch means connecting beth of said
vibrator means to a point of reference potential and said
center taps to said potential supply means in a first posi-
tion and connecting said first vibrator means to said
second center tap and said first center tap to said poten-
tial supply means in a second position.

8. An electrical interrupter system including in combi-
nation potential supply means and a potential return, first
and second interrupter means operable in unison and
each engageable with a pair of centacts associated there-
with, said second interrupter means having a connection
to said potential return; a transformer with a pair of
primary windings and a secondary winding, onz of said
windings being connected across the contacts associated
with the first interrupter means and having a first center
tap connected to said potential supply means, the other
one of said windings being connected across the contacts
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asscciated with the second interrupter means and having
a second center tap; first and second low voltage supply
means having a common connection therebetween, said
first low voltage supply means being coupled to said poten-
tial return and said common connection being coupled
to said second center tap; and twe position switch means
with first, second and third portions, said first portion
connecting said first interrupter means to said potential
return in a first position and to said second center tap
ina second position, said second portion conaectlng said

=iy means to said second center tap in a first
position and to said second low voltage supply meansin a
second position, and said third portion connecting said
second low voltage supply means to said potential return
in a first position and opening this connection in a second
position.

9, An electrical energy converting system including
in corabination, interrupter means including first and sec-
ond current iaterrupter portions, transformer means hav-
ing first and second primary winding portions and a
secondary winding, first and second circuits including
respectively said first interrupter portion in series rela-
tion with said first primary winding portion and said
second interrupter portion in series relation with said
scond primary winding portion, a pair of low voltage
circuits, and connecter means for connecting said first
and second circuits and said low voltage circuits in paral-
lel relation with one another to a source of potential
of a certain value, and for connecting said first and sec-
ond circuits in series relation with one another to a
source of potential twice the value of said certain value
with one low wvoltage circuit connected across said first
circuit and the other low voltage circuit connected across
said second circuit, thereby providing a uniform output
from said secondary winding, and said low voltage cir-
cuits with two different potential supply values.

10. Flectrical energy converting apparatus including
in combination, interrupter means having first and second
current interrupter portions, a transformer having first
and second primary winding portions and a secondary
winding, and circuit means coupled to said first and sec-
ond interrupter pertions and said fist and second primary
winding portions and forming first and second circuits
respectively with a common connection therebetween, a
iow voltage circuit coupled to said common connection and
having first and second portions connected across said first
and second circuits, said circuit means including connec-
tor means for connecting said first and second circuits
in parallel relation with one another to a scurce of poten-
tial of a certain value and for connecting said first and sec-
ond circuiis in series relation with one another to a source
of potential substantially twice said certain value, where-
by uniform output is provided from said secondary wind-
ing and in said low voltage circuit with two different po-
teatial supply values.

11. Electrical energy converting apparatus for provid-
ing potentials of substantially fixed, relatively high and
relatively low values from potential scurces of different
low values one of which is substantially twice that of
another, said apparatus including in combination, poten-
tial supply means, interrupter means having first and sec-
ond pairs of interrupter contacts and first and second arm
portions for alternately engaging the contacts of said
first and seccnd pairs respectively, said first and second
arm portions forming a first pair of common terminals,
a transformer having a secondary winding and first and
second primary windings, said primary windings having
end terminals and center taps which form a second pair
of common terminals, circnit means including portions
connecting said end terminals of said first and second pri-
mary windings te said first and second pairs of interrupter
contacts respectively to form first and second circuit por-
tions, low voltage supply means including first and second
portions having a common connection therebetween, said
circuit means including a portion connecting said common

poiont tial
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connection to the terminals of one cf said first and second
pairs of common terminals, said circuit means including
portions for connecting said first and second circuit por-
tions in series and in parallel to said potential supply
means, whereby fixed voltages are developed across said
secondary winding and said portions of said low voltage
supply means from sources of different values.

12. An electrical energy converting system for pro-
viding a relatively high voltage from one direct current
source of relatively low voltage or from -ancther direc:
current source having a voltage substantially twice that
of said one source, said system including in combination,
transformer means including first and sscond primary
windings and a secondary winding inductively coupled
thereto, each of said primary windings including a center
terminal and end terminals, current interrupter means in-
cluding first and second pairs of conductors and first
and second common conductors intermittently in conduct-
ing relation with said conductors of said first and second

pairs respectively, means connecting said end terminals 2

of said first and second primary windings to said con-
ductors of said first and second pairs respectively, input
terminals connected to said center terminals of said pri-
mary windings and to said common conductors of said
current interrupter means for connecting the converting
system to a direct current source, said system including
first and second circuits extending from said input termi-
nals and each including one primary winding, said pair of
conductors connected therete and said common conductor
cooperating therewith, whereby said input terminals may
be connected to the one source with said circuits being
effectively in parallel and to the other source with said
circuits effectively in series.

13. An electrical energy converting system including in
combination, transformer means including first and sec-
ond primary windings and a secondary winding induc-
tively coupled thereto, each of said primary windings in-
cluding a center terminal and end terminals, vibrator
means including first and second pairs of contacts  and
first and second arms individually cooperating therewith,
said first and second arms being mechanically intercon-
nected and electrically insulated from each other, means
connecting said end terminals of said first and second pri-
mary windings to said contacts of said first and second
pairs respectively, and input terminal means including
separate input terminals connected to said center termi-
nals of said primary windings and to said arms of said
vibrator means for connecting the converting system’ to
an electrical energy source, said input terminals being

adapted to be connected in one manner to a source of =

one potential for effectively connecting said primary wind-
ings in parallel and to be connected in another manner
to a source having a potential substantially twice said one
potential for effectively connecting said primary wind-
ings in series.

14. An electrical energy converting system for provid-
ing a relatively high voltage from a first direct current
source of relatively low voltage or from a second direct
current source having a voltage substantially twice that
of said first source, said system including in combination,
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transformer means including first and second primary
windings and a secondary winding inductively coupled
thereto, each of said primary windings including a center
terminal and end terminals, vibrator means including first
and second pairs of fixed contacts and first and second
movable contacts individually cooperating therewith, said
first and second movable contacts being mechanically in-
terconnected to each other, circuit means connecting said
terminals of said first and second primary windings and
said contacts of said vibrator means to form first and
second circuit portions, said first circuit portion including
said first primary winding, said first pair of fixed contacts
and said first movable contact, said second circuit portion
including said second primary winding, said second pair
of fixed contacts and said sescond movable contact, said
circuit means being adapted to receive connector me
for connecting the converting system to a. direct current
source so that said circuit portions are connected in
parallel when operated from the first direct current source
and are connected in series when operated from the sec-
ond direct current source.

15. An electrical energy converting system including
in combination, transforming means for providing a high
direct current potential from a low direct current poten-
tial, said transforming means having first and second cur-
rent interrupting means and first and second primary in-
ductors individually connected to said current interrupting
means, a secondary inductor inductively coupled to said
first. and second primary inductors, connecting means in-
cluding first, second, third, and fourth connecting por-
tions, a first circuit including said first interrupting means
and said first primary inductor connected between said
first and second connecting portions, a second circuit in-
cluding said second interrupting means and said second
primary inductor connected between said third and fourth
connecting portions, whereby the interconneciion of said
second and third connecting portions and the application
of a direct current supply potential of a given value across
said first and fourth portions produces substantially the
same potentials and currents in said current interrupting
means and said inductors as the interconnection of said
first and third connecting portions and the interconnection
of said second and fourth connecting portions and the ap-
plication of a direct current supply potential of one-half
said given value across said first and fourth connecting

J .
portions.
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