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This invention relates to direct current Conver 
sion means and System. 
In electronic radio-receivers, transmitters, and 

systems...it is often desirable to use a direct cur 
rent of...a voltage different from the voltage of 
the available source of supply. For example, the 
plate circuit-Of... a receiver, transmitter, or elec 

stronic. System may require a comparatively high 
direct current voltage whereas the only available 
source is a battery of low voltage. 

- One objects of the invention is a novel and 
simproved vibrator structure for use in converting 
ga: direct current. Source of OneVoltage to a Source 
rof...another voltage. 
A further object of the invention is Such a 

:-system embodying a noveland improved vibrator 
or interrupter unit which is: characterized by its 
improved performance and dependability in op 
eration. 
A further object of the invention is a novel and 

improved electromagnetic interrupter unit. 
:Further objects of the invention will herein 

after appear. 
"For II, a, better underStanding Of the invention 

reference may be had to the accompanying draw 
iagSWherein: 

:Fig. 1 is a schematic "view of a direct current 
conversion System embodying the invention; 

Fig. 2 is a vertical sectional view through an 
interrupter units embodying certain features of 
the invention; 

Fig. 3 sisa, Sectional?View along*the line 3- 3 of 
3Fig. 2; 

Fig. 4 is an elevational view of the interrupter 
at right angles to that of Fig.2 with certain parts 
tremoved; and 

Fig. 5 is a Sectional WieW of a modified form of 
interrupter. 

Referring to the dra Wings, an available source 
* of direct current, as for example a low voltage 
*battery, is:indicated at B. The invention resides 
in the vibratory means used in the system for 
*Stepping up the voltage of the direct current 
:Source B to a voltage such as that required for 
Einstance to feed the plate circuits of a conven 
itional radio receiver embodying electronic devices, 
for any other device requiring a higher direct 
- current Voltage than that available at the source 
B 
The means and System for converting the volt 

rage of the direct current source B to the voltage 
of the output circuit comprises an input switch 
S, an interrupter or vibrator unit A, a transformer 
T, an output full wave rectifier or pair of rectifiers 
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..R., and of filter. Fin the circuit between the rec 
...tifiers. and the output circuit. 

The vibrating unit A includes an electromag 
.netic.coil P which is connected in series with the 
primary, 2 of the transformer. The resistance of 
..the-coil P.is very high as compared with the re 
sistance of the primary 2 of the transformer and 

... the Variations of the current flow in primary 2 
are effected by rapidly closing and opening a 
short, circuit about the coil P. This rapid make 
and-break means comprises a pair of stationary 
contacts.3 and a corresponding pair of movable 
contacts 4. 
In addition, to its function as an electromag 

netic, coil for operating the arnature, more Spe 
..cifically described below and carrying the mov 
able, contacts 4, the coil P functions as the pri 
mary of a transformer in which the secondary of 
this.transformer is indicated at Q. The Second 
ary Q of the transformer has many more turns 
than the coil, and accordingly the voltage gen 
erated across the Stationary contacts 3 upon the 
;interruption and coSure of the circuit is mu 
tiplied across the secondary Q of the transformer. 
An electrostatic condenser C. is connected across 
the Secondary Q and a resistance D of Small watt 
age is connected acroSS, the condenser. 
The unit A is more specifically illustrated in 

Eigs. .2-4. It comprises a base-5, preferably of 
some plastic material, as for example phenolic 
resin, upon which are mounted the coils P and 
Q, the coil .P being disposed within the coil Q, 
the two, being insulated from each other in any 
Suitable manner, as for example by means of 

5, an insulating sleeve,6therebetween. A disk 7 of 
insulating material is disposed on the top of the 

- coils and a similar insulating-disk 8 is disposed 
On the botton of the coils. The magnetic cir 
cuits, all of magnetic material such as mild steel, 
comprise a pair of strips 9 diametrically disposed 
on the opposite sides of the: coils, a centrally dis 
posed elongated cylindrical. split ring 0, and 
armature 4, and bottom parts 9' which com 
plete the circuits between the bottom of the ring 

and the side strips 9. The strips 9 project 
slightly above the insulating disk-T for coopera 
tion with the ends ti ” of the -armature , the 
projecting parts being designated 2. The parts 
9, 9' and 2 on each side are preferably inte 
grally forged from sheet metal. 
The armature f is just of sufficient length to 

-bridge the gap between the projecting parts 2 
forming a part of the magnetic circuit, sufficient 
clearance being provided between the ends of the 
armature, and the parts 2 to avoid actual me 





2,507,997 
5 

and thus to relieve the primary circuit of that 
function. 
As described above, the available source of di 

rect current B in the particular embodiment 
shown is of a low voltage battery source. The 
system is adapted to the stepping up of the volt 
age of the battery B to any reasonable value 
within limits, as for example when the output 
circuit Supplies the plate circuit of communica 
tion apparatus or equipment Wherein the Voltage 
desired may be from 100 to 500 volts. 

I claim: 
1. A Vibratory means comprising an electro 

magnetic coil, a vibrating contact actuated by 
Said coil, said contact being carried by an arma 
ture which is mounted upon and Supported Solely 
by a coil spring, said coil spring being fixed at 
one end and fastened to said armature at the 
other end by passing one or more turns of the 
wire of the spring through an inclined opening 
formed in the armature. 

2. A vibratory means comprising an electro 
magnetic coil, a magnetic circuit for Said coil 
comprising a centrally disposed member of mag 
netizable material, members of magnetizable 
material disposed on one end of said coil and 
on the sides thereof, and a movable armature at 
the other end bridging the side and central mem 
bers of said magnetic circuit, said armature being 
mounted solely upon the end of a coil spring and 
being moved bodily against the tension thereof 
by the energization of the coil, and contacts car 
ried by Said armature, said armature being 
formed in the shape of a cross With one pair of 
arms forming the armature and the other arms 
carrying the two movable contacts. 

3. A vibratory means comprising an electro 
magnetic coil, a magnetic circuit for Said coil 
comprising a centrally disposed member of mag 
netizable material, members of magnetizable 
material disposed on One end of Said coil and on 
the sides thereof and a movable armature at the 
other end bridging the side and central mem 
bers of said magnetic circuit, Said armature be 
ing mounted solely upon the end of a coil spring 
and being moved bodily against the tension 
thereof by the energization of the coil, and Con 
tacts carried by said armature, said armature 
being formed in the shape of a cross With one 
pair of arms forming the armature and the other 
arms carrying the two movable contacts, Said 
armature being mounted upon and fastened to 
the upper end of Said spring and having an in 
clined opening for facilitating the insertion of 
the end of the Wire of the spring therethrough 
for fastening and accommodating and firmly 
holding one of the Coils. 

4. A vibratory means comprising an electro 
magnetic coil, a magnetic circuit for Said Coil 
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comprising a centrally disposed member of mag 
netizable material, members of magnetizable 
material disposed on one end of Said coil and 
on the sides thereof, and a movable armature 
at the other end bridging the side and central 
members of said magnetic circuit, said arma 
ture being mounted Solely upon the end of a 
coil spring and being moved bodily against the 
tension thereof by the energization of the coil, 
and contacts carried by said armature, Said 
armature being formed in the shape of a cross 
with one pair of arms forming the armature and 
the other arms carrying the tWo movable con 
tacts, said arnature being mounted upon and 
fastened to the upper end of said Spring and 
having an inclined opening for facilitating the 
insertion of the end of the wire of the spring 
therethrough for fastening and accommodating 
and firmly holding one of the coils, and a lock 
nut screw-threadedly attached to the projecting 
part of the coil spring and clamping against the 
armature. 

5. A vibratory means comprising an electro 
magnetic coil, a magnetic circuit for said coil 
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comprising a centrally disposed member of mag 
netizable material, members of magnetizable 
material disposed on one end of said coil and 
On the sides thereof and a movable armature 
at the other end bridging the side and central 
members of said magnetic circuit, said armature 
being mounted upon the end of a coil spring and 
being moved bodily against the tension thereof 
by the energization of the coil, and a contact 
carried by said armature, the centrally disposed 

35. member of magnetizable material being in the 
... form of a split ring and said coil spring being 
mounted within said split ring with the free 
end thereof fastened to the armature, and form 
ing the sole support for said armature. 
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