Feb. 19, 1952 T. W. WILLEMSE 2,586,589
DEVICE FOR CHARGING A CAPACITY

Filed Jan. 4, 1951

7 ’%; é_i <7
© =y l =5
o\ "'fé? ‘“”’f%
2P
5 %

INVENTOR,
THEO WILLEM WILLEMSE

BY%WW

AGENT



Patented Feb. 19, 1952

2,586,589

UNITED _STATE'S ?PATENT»_ OFFICE

DEVICE FOR CHARGING A CAPACITY

Theo Willem Wlllemse, Eindhoven, Netherlands,
assignor to Hartford National Bank and Trust
Company, Hartford, Conn., as trustee

Apphcatlon January 4, 1951, Serial No. 204,301
In the Netherlands January. 19 1950

4 Clalms.
1

The present 1nvention relates to dev1ces for
‘cha.rglng a capacity.

~In the copending patent apphcatlon Senal No.
144,367 filed February 15, 1950 there is described
and claimed a device for -charging a capacity
from which energy is derived discontinuously.
Said. ‘device comprises means. which. stop the
charging of the capacity automatically. when. the
voltage of the capacity has reached a given value
and which subsequently do not absorb any fur-
ther energy. In one embodiment, the deviece com-~
prises a converter, which, if fed by direct cur-
rent of low voltage, supphes direct - current: of
increased voltage which is su1tab1e for chargmg a
capacity,
. The device comprises g relay having two coxls
and two switches  mechanically coupled and op-~
erative in the same sense, one coil; the energiz-
ing coil, shunting the input terminals- of the con-

verter and being adapted to be connected by way ¢

of one switch to the source of supply, and the
second coil, the compensation coil, being con-
nected by way of the second switch and a spark
gap connected in series therewith to the output
terminals of the converter, the compensation coil,
when sparking-over occurs, counter-acting the
energizing coil, which keeps the two switches
closed, in such manner that the switches are
opened.

The device is again switched-in by means of
an operating switch connected in parallel to the
switch of the relay through which the energiz-
ing coil is adapted to be connected to the source
of supply.

The object of the invention is to ensure that 3

the device is again switched-in automatically.

According to the invention, the output termi-
nals of the converter are connected to a circuit
comprising the series-connection of a condenser,
designated as a reswitching-in condenser and a
further coil, designated as a reswitching-in coil,
of the relay which is connected in such manner
that the relay is closed when the capacity sud-
denly discharges.

In one preferred embodiment of the invention,
the compensation coil is also used as the re-
switching-in coil.

Provided in series with the reswitching-in coil
may be a change-over switch which in the open
position is connected to an extremity of this coil
other than that to which it is connected in the
closed position.

It is preferable to provide a decoupling re-

sistance in that portion of the reswitching-in cir- :
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‘cuit which does not form part of the compensa-
‘tion circuit.

In order that the invention may be more clearly

understood and readily carried into effect, it will

now be described more fully by reference to the
accompanying drawing showing a schematic dia-

-gram.of a preferred embodiment. of the invention.

In the figure, the reference numeral | indi-
cates a capacity-from which energy is taken dis-
continuously at' terminals 2, for example with

‘the use of a gaseous discharge tube, which serves

as. a flash-light .source for “photographic ex-
posures. The capacity | is charged with direct
‘current to a high voltage of, for example, some
thousands of volts with the use of a converter
3, which may be connected by way of an operat-
ing switch 4.t6 a direct current source 5 of low
voltage for example a dry battery.

/Connected in: parallel to the input termmals
of the converter-is an energizing coil 6 of a re-
lay, the armature T of which operates two switches
8 and 9. ‘The'swit¢h 8 is connected in parallel to
the operating switch 4." Closure of the switch 4
acts to cennect the input terminals of the con-

verter to'the battery 5, so that the charge of the

capacity commences. At the same time, the en-
ergizing coil 6 is connected to the battery. As a
result, the armature T of the relay moves in the
direction of the single arrow, closing the switches
8 and 9. The latter keep closed even after open-
ing of the operating switch 4 since the coil 6 is
invariably connected to the battery by the closed
switch 8. The input terminals of the converter
are now also connected through switch 8 to the
batiery, so that the charging of the capacity
continues.

The relay furthermore comprises a winding
18, which is connected in series with a spark gap
i1, the closed switch 9 and a resistance 12 to the
output terminals of the converter. The series-
combination of the coil 18, and the spark gap 1!
is shunted by way of a condenser 13 and a vari-
able resistance 14 connected in parallel there~
with. As soon as the voltage across the capacity
has reached a value at which sparking-over oe- )
curs, the winding 10 is traversed by a current
which causes the armature to move in the di-
rection of the double arrow against the action of
the coil 6. Thus, the switches 8 and 9 are opened
and keep open until the armature 1 of the relay
is again moved into the closing position.

According to the invention, the relay is again
switched-in automatically upon each sudden dis-
charge of the capacity by means of a circuit com-
prising the coil 10 and a condenser 15 connected
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in series therewith. When the capacity | is dis~
charged the condenser 15 also discharges, the coil
10 being traversed by a current of such direction
that the armature 1 of the relay is moved in the
direction of the triple arrow so that the switches
8 and 9 are closed. The energizing coil 6 and
also the input terminals of the converter 3 are
then again connected to the battery 5 by the
switch 8. The capacity { is subsequently re-
charged until a sharp discharge occurs across the
gap 1. It will be evident that the use of the
coil 10 both for the automatic switching on and
switching off constitutes a material simplification
since otherwise the use of separate coils would
be required for the two switching movements.
Provided between the spark gap {1 and the
condenser {5 is a change-over switch 16, the
countercontacts of which are connected to the
two extremities of the coil 10. The coil 40 is
switehed off in the dotted position of the change-
over switch (6, so that automatic reswitching-in
does not take place. Since the change-over
switch in the dotted position is connected to a
point of potential substantially equal to that in

the reswitching-in position, current substantially &7

does not. flow to the condenser '{5 upon operat-
ing the change-over switch and sparking does
not ‘occur. .

A resistance I is included between the resist-
ance {2 of the compensation circuit and the con~
-denser {5 of the reswitching-in circuit, that is
to say in that portion of the reswitching-in eir-
‘cuit which does not coincide with any part of
the compensation circuit, In the absence -of
resistance - 1T, the .switching-off current pulse
occurring upon breakdown of the spark .gap (1
could flow through the series-connection of the
condenser 15 and the capacity | instead of
through the coil i0. Furthermore, in-the ab-
sence ‘of resistance i7, the current pulse for re-
switching-in, originating from the condenser 1§,
might bring about across coil 10 a voltage such
that the gap {1 might be sparked over and cause
the coil 10 to be shunted in series with the con-
denser 13. The resistance 1 thus serves as a
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decoupling element between the compensation
and reswitching-in circuits.

What Iclaimis: )

1. Apparatus for charging a capacity from
which energy is withdrawn discontinuously com-
prising a source of direct voltage constituted by
a low voltage supply and a converter whose input
terminals are connected to said supply and whose
output terminals are connected to said capacity

 to produce & relatively high charging voltage

therefor, a relay including first and second coils
for actuating first and second normally open
switches, said first coil when energized causing
said switches to close and said second coil when

5 simultaneously energized counteracting the effect

of said first coil whereby said switches reopen,
means interposing said first switch between
said low voltage supply and the input terminals
of said converter, a spark-gap connected through
second coil in series with said second switch

‘across the output terminals of said- converter,

said gap being rendered conductive when said
capacity attains a predetermined value, a re-

‘switching-in coil for said relay; a. condenser, and

a circuit connecting said condenser in series with
said reswitching-in coil across the output ter-
minal of said converter, said reswitching-in coil
being ‘energized upon sudden discharge of said
capacity thereby to close said relay.

2. Apparatus, as set forth in claim 1, wherein

‘said second coil acts also as the reswitching-in

coil.

3. Apparatus, ‘as set forth in claim 1, further
including a change-over switch in series with
the reswitching-in coil, which switch in the open
position’ thereof is ‘connected to an ‘end of this
coil other than that to which it is connected in
the closed position.

4. Apparatus, as set forth in claim 1, further
including ‘a resistance included in‘that portion
of the reswitching-in coil circuit that is not in-
cluded in the compensation-circuit. o
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