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The invention relates to a consuming appa-
ratus, more particularly a radio receiving appa-
ratus, which is constructed for being supplied by
-alternating current and which is adapted to be
supplied from direct current mains by the use of
a vibrating member which periodically interrupts
the direct current circuit which is connected to
the primary winding of a supply transformer.,

For supplying a radio receiving apparatus con-
structed for being supplied by alternating current
supply ‘from direct current mains use is fre-
quently made of a vibrating member or vibrator
converter by means of which a periodically in-
terrupted direct current is supplied to the pri-
mary winding of the supply transformer which
winding is included in a direct current circuit.
The primary winding of the supply transformer
~is provided, for example, with a central tap which
1s connected to one of the terminals of a source
of direct current whose other terminal is con-
nected to a contact spring which is maintained
in vibration by an electromagnet and by means
of which the last mentioned terminal is alter-
nately connected to the two ends of the primary
winding with the result that the two halves of
- the primary winding are alternately traversed by
a direct current, which currents magnetize the
- transformer in opposite senses. An arrangement
- of this type is described in United States Patent

2,137,375. | - |

A drawback of this arrangement is that always
only one of the halves of the primary winding
is in function at a time and that the
winding must have a central tap. |

The above mentioned drawbacks are removed
by utilizing a vibrator converter havine two sets
of interrupter contacts, by which the current
~traversing the whole of the primary winding is
periodically commuted. Although in this case an
extra use of copper for the primary winding and
a central tap are avoided it is necessary, if the
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Moreover, if the above mentioned known de-
vices are utilized for adapting a consuming ap-
paratus constructed for being supplied by alter-
nating current to be supplied from direct current
malns, the two current supply conductors of the
apparatus must be interrupted before the vibra-
tor converter can be switched into circuit.

The drawbacks arising with these known de-
vices are avoided by the present invention. °

According to the invention, only one of the
conductors which connect the ends of the pri-
mary winding of the supply transformer to one

‘of the connecting terminals of the mains respec-

tively comprises a contact which is periodically
interrupted by the vibrating member, said con-
tact being bridged by the series connection of s
condenser and g resistance, |

The current flowing through the primary wind-
ing when the interrupter contact is clcsed (said
current being hereinafter referred to for sim-
plicity as “positive half-wave”) generates a mag-

. netic field which produces, when the interrupter
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converter is utilized for the supply of a radio -

apparatus, to provide in each of the four con-
necting conductors which connect the interrupter
centacts to the two connecting terminals of the
mains and to the ends of the transformer wind-
ing respectively a filter to eliminate high fre-
‘quency interference whereas the first mentioned

known device requires three filters for the elimi- :

nation of high frequency interference. Further-
more, the large number of interrupter contacts
which, in view of a long life of the vibrator, are
made of a particular and specially treated metal
Is Inconvenient and expensive., |

contact is opened, in the primary and secondary
windings a current of opposite polarity (for sim-
plicity referred to hereinafter as “negative half-
wave”) with the resull that the above mentioned

-condenser is charged. According to one partic-

ularly advantageous embodiment of the present
invention, in order to ensure that the negative
half wave thus produced furnishes an appreci-
able proportion of the total output energy, the
transformer is so dimensioned that during oper-
ation it is periodically highly saturated. In order
to avoid, in particular when the interrupter con-
tact is closed, too sudden a discharge of the con-
denser, a resistance should be connected in series
with this condenser. -

The value of the condenser and the degree of
the saturation which periodically occurs in the
transformer should preferably be so chosen that
the maximum amplitude of the alternating volt-
age set up across the primary winding when the
interrupter conductor is open is approximately
equal to the feed voltage of the direct current
mains and preferably higher than the said
voltage. | -

The invention and the particular advantages
which can be obtained in the application thereof
will be set ocut in detail with reference to the
drawing wherein Fig. 1 illustrates diagrammati-
cally a preferred embodiment of the invention:
Fig. 2 is a simplified diagram used to describe the
invention; and Figs. 3, 4 and 5 are curve sheets

-556 used to illustrate the operation of the device.




2

Fig. 1 represents the circuit arrangement of a
vibrator converter which is connected to a direct
- current supply { and which feeds g consuming
apparatus 2 which is connected to the secondary
winding 5 of a transformer 3. The ends of the
primary transformer winding 4 are connected to
" terminals 6 and T of the supply by means of con-
ductors 8 and 9 respectively, Only the conduc-
tor 8 includes a contact #{ which is periodically
interrupted by a vibrating member i§ which is
maintained in vibration by an electrcmagnet i2
“which bridges the contact i,

In order to reduce the current reqmred for
the excitation of the electromagnet to a mini-
mum, a condenser i4 is connected in parallel
with a field coil i3, said condenser being so di-
mensioned that the oscillatory circuit formed by
" the coil {3 and the condenser {4 has a natural
 frequency which corresponds to the natural ire-

quency of the vibrating member 0. The ends of

the coil 13 are connected directly to one of the
portions of the contact {1 and, through the in-
termediary of a resistance 15 to the other confact
portion respectively. The resistance 15 has for
its purpose to reduce the voltage set up across
~ the coil 3.
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. Which then flows in the circuit (positive half

. ing current of the coil L (Im).

10

- closed interrupter

wave) consists of two components viz. the cur-
rent in the resistance R (Ir) and the magnetiz-
In the time dia-
gram of Fig. 3 these components are clearly visi-
ble. When the interrupter contact is closed Ir
has practically at once its maximum intensity
whereas, due to the gradually increasing satura-
tion, the magnetizing current Im is at first very
small and then increases according to a curve of
exponential character. This great increase of
the magnetizing current causes accumulation of

‘magnetic energy in the coil L during the period

in which the interrupter contact is closed. When
the contact {1 is opened this magnetic energy in
the coil L causes a current having a polarity op-
posite to that of the current produced with the
contact. By a proper choice

-of the cross-section of the core arranged in the
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In order to avoid high frequency 1nterference '

due to the opening and elosing of the interrupter
contact in the mains, the transformer and the
consuming apparatus connected thereto, the con-
 tact portions which form the -contact that is
periodically to be closed are connected, via a filter

by which high frequency interference is elim-
inated and which consists each of a coil i8 and a

‘condenser 19, to one of the ends of the primary
transformer wmdlng 4 and to the ccnnectlng ter-
minal 6 of the mains respectively.

It has been found that those electrodes of the
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-magnetic field of the coil and of the value of the

condenser C which operates excluswely when the
interrupter contact is- open, the accumulated
magnetic energy causes across the coil I. (or
across the primary or secondary winding of the -

supply transformer) a negative half wave of the

alternating voltage whose amplitude is larger
than the feed voltage E. Accordingly the con-
denser is charged by the liberated magnetic"
energy up to voltage Ec which is higher than 2E..
If the condenser is taken of too high a value the.
libera‘ed magnetic energy is insufficient to bring
about g sufficiently high charge whereas, if the
condenser is taken of too small a value, the

-.,vcltage on the condenser and the voltage be-
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condensers IS which are not connected to the -

conductor 8 need not be separately earthed, so
that the vibrator, which is associated with the
interference eliminating filters to form & unit,
‘has in general only two connecting terminals and
thus switching the vibrator into circuit, in order
to adapt & consuming apparatus, which com-
prises a supply transformer and  is.constructed
- -for being supplied by alternating current, to di-
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rect current supply, can be effected in an ex-

tremely simple manner.

A condenser 16 and a series resistance IT are
connected in parallel with the interrupter con-

tact 1.
The cperatmn of the ccnverter Wlll be ex-

plained more fully with reference to the substi-

tution diagram according to Fig. 2 and to the

oscillographically plotted diagrams accordlng to
~ Figs. 3, 4 and 5.

Between the terminals 6 and 1 at which the

arrangement is connected to the mains there

exists the direct current voltage E. Into the
conductor 8 are connected a condenser C and an
interrupter centact i{ connected in parallel
- therewith.,

"~ The transformer 3 and .the consuming appa-
ratus 2 connected thereto are replaced by & self-
in_ductance I. and an ohmic resistance R con-
nected in parallel therewith. The filters in the
conductor 8 which serve to eliminate high-fre-

quency interference are omitted because they are

of no importance for the low frequency phencm-
- ena to he censrdered
If the mterrupter contact i is closed the con-
denser C is short-circuited and the coil I and
the resistance R are located directly in parallel
with the direct current supply. The -current

|
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5 tial course.
of Fig. 2 the voltage on the condenser amounts

tween the contact portions become too high with
the result‘that, when the contact is opened, an
intense arc is produced. It has been found ex-
perimentally that the value of the condenser is
not very critical. When the interrupter contact
| { is opened the charging of the condenser owing
to the liberated magnetic energy produces' in
the direct current circuit a current which is op-
posite to the polarity of the feed voltage, as may
be clearly seen from Fig. 3 (negative half-wave).
Fig. 4 shows a time diagram of the alternaiing
voltage set up across the coil L. or across. the
primary winding. Upon closing the interrupter

contact the voltage Ep is substantially equal to ,'

E and during the remainder of the closing time
it remains constant..

When the interrupter contact is opened the
voltage decreases very rapidly and becomes nega-
tive (Ep>E) and then the negative voltage de-
creases according to a curve having an exponen-
As will be clear upon consideration

to about E volts when the interrupter contact
js being closed,. so that in order to counteract
the production of an arc between the pcrtrcns
of the interrupter contact when the latter is

¢closed g resistance has to be ccnnected in serles

with the condenser. |
- For the sake of completeness F1g b shows the
alternating voltage set up across the secondary
winding §. This alternating voltage has substan-
tially the same shape as the voltage existing
across the primary winding but the losses occur-
ring with the strong saturation. are manifested
in thrs voltage, in particular in the positive half -
wave.

Owing to its extremely simple system-of con-

“nections, to the small number of elements and
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ccnnecting conductors as well as to the simple
means which ensure sufficient elimination of in-
terference, the abcve-descrlbed vibrator ccnvert—
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er is particularly suitable for use in radio-appa-
ratus, in which in general a very cheap converter
is required. |

3 |

alternating current, 8 pair of terminals adapted

- to be connected to a source of direct current, a

In order to be able to form an idea of the -

values of the principal elements of the arrange-
ment they are indicated below such as they are
preferably utilized when the converter is utilized

in a radio-receiver having a connecting value of
The self-inductance L of the .

about 25 watts.
unsaturated transformer, measured on the pri-
mary side, amounted into 6 henries in the case
of a feed voltage E:=220 volts and the load im-
pedance R was 2000 ohms. -As previously noted,
the value of the condenser has been found to
be not very critical. Satisfactory results are ob-
tained with condensers between 0.2 xf. and 0.5 uf.
The resistance T may be of comparatively small
value, for example 50 chms. The transformer
" has a core made of ordinary core sheet and is
so dimensioned that the maximum magnetic in-
duction amounts to about 14,500 gauss, which
maximum value corresponds to a point of the

horizontal portion of the magnetization curve

of - the core iron. With the above mentioned
dimensioning the effective value of the alternat-
ing voltage set up on the primary side of the
~transformer was found to differ only very slightly
. from the direct current feed voltage. Suilicient

| ()
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elimination, of interference is obtained by utiliz-

ing high frequency filters shown in Fig. 1 which
~comprise condensers 18 of 0.1 xf. and inductances
I8 of about 1.5 henries. The interference elim-
inating filters, the vibrating member and the
parts connected in parallel therewith, are pref-

erably assembled in a metal casing which may -

be very small owing to the small size and the
slight number of the elements, so that it can be
easily mounted in the receiving apparatus and
takes up little room.

We claim:

1. In a device for changing direct current po-
tentials into alternating current potentials, a
transformer provided with a pair of input ter-
minals and a pair of output terminals, a pair
of source terminals between which is adapted to

be connected a source of direct current potential,

a direct connection between one of said source

terminals and one of said transformer input ter-

minals, a connection including a vibrating make
and break switch between the other of said source
terminals and the other of said transformer in-
put terminals, means for periodically making
and breaking said switch during operation of
the device, said last named means comprising a
magnetic coil connected across said switch and
a condenser shunted across said magnetic coil,
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transformer having a primary winding and a
secondary winding, a direct connection between
one of said terminals and one end of said pri-
mary winding, a connectiorn including a contin-
uously vibrating circuit interrupter between the
other of said terminals and the other end of said
primary winding, radio frequency by-pass means
connected between said last named terminal and
ground and the last named end. of the trans-
iormer primary and ground, a driving coil for

operating said circuif interrupter, an impedance,

said driving coil and impedance being connected
in series across said circuit interrupter, a con-
denser and a resistance in series connected across
the interrupter and arranged so that on break
of said switch the voltage across the primary of
the transformer rises to a value of the order of
magnitude of the supply voltage but of opposite
polarity thereto, and a utilizing circuit connected
across the transformer secondary. |
- 4. In a device of the kind described, a trans-

former provided with a pair of input terminals

5 and a pair of output terminals, a pair of source

terminals adapted to be connected to a source
of direct current, means for connecting one of
said source terminals to one of said transformer
input terminals, a continuously vibrating circuit
interrupter including a pair of cooperating con-
tacts, means for connecting one of said contacts

to the other of said source terminals, means for

connecting the other contact to the other of said
transformer input terminals, a driving coil for
said circuit interrupter connected between said

two cooperating contacts, a condenser shunted

across said driving coil, said condenser and driv-

- ing coil forming an oscillatory circuit which has

40

50

a natural frequency corresponding substantially
to the natural frequency of the vibrating circuit
interrupter.

5. In apparatus for changing direct current
into alternating current, a transformer provided
with a primary winding and a secondary wind-
ing, a load connected across said secondary wind-
ing, a source of direct current, a make and break
switch including a vibrating element and means
comprising an electromagnetic coil connected
across said switch for driving said vibrating ele-
ment to thereby periodically and alternately
make and break the switch, a condenser con-

nected across said coil, said coil and condenser

- being proportioned relative to one another so
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saild condenser and magnetic coil forming an .

oscillatory circuit having a natural frequency
which corresponds. substantially to the natural
frequency of said vibrating switch, a condenser
and a resistance in series connected across said
make and break switch whereby the last named
source terminal and the last named transformer
input terminal are connected through said con-
denser and resistance, said condenser being of
such a value that on break of sald switch the
" voltage across the output terminals of the trans-
former rises to the order of magnitude of the
supply voltage but of opposite polarity thereto.

2. A device as disclosed in claim 1 character-

 ized by that the transformer is arranged so that
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in the operation of said device the transformer

is periodically highly saturated.
- 3. In a device for changing direct current into

‘that they form a tuned circuit which is resonant

substantially at the natural frequency of said
vibrating element, a circuit including the primary
of said transformer and sald switch in series
connected across said source, said switch acting
in the operation of said apparatus to periodically
connect the primary across said source whereby
current from the source is periodically fed
through said primary winding in one direction,
said transformer being arranged so that said
current causes it to become periodically highly
saturated thereby accumulating a certain amount.
of magnetic energy which is released on break
of the switch, a condenser connected across said
switch, said condenser being proportioned with
relation to the transformer so that on break of
said switch the direction of the flow of current
in said primary winding is reversed

' JOHAN WILLEM ALEKANDER
JAN KUPERUS.
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