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2 2,078,618 
G indicates the supply or input circuit carrying 
the primary voltage to be transformed. 

Figure 1 is a diagram showing the three con 
densers connected in parallel to the circuit sin 
charging position, while Flgure 2 shows the con 
densers connected in series to the collecting con 
denser 4 in the discharging position. The col 
lecting Condenser is thus charged to three times 
the primary voltage without loss and the high 
voltage direct current applied to the load circuit G. 
The periodic switching-over of the Condensers 

from one position to the other position is car 
ried out automatically and in rapid successdon, 
such as by means of an arrangement illustrated 
in Figure 3. In the latter, a plurality of groups 
of contact elements each comprising three con 
tact springs a, b, and c secured to blocks of 
insulating material are provided in circular ar 
rangement as shown. The ends of the central 
movable springs of each group connected to the 
condensers engage notches 8 of a Segmental ele 
ment 10 fulcrumed at its center 9. The Seg 
mental element 10 is made of insulating mate 
rial or the ends of the springs b may be prop 
erly insulated. I have furthermore shown means 
for oscillating the element 10 provided for this 
purpose with a rocker arm extension" i which 
is partly or entirely of magnetic material and 
carries a balance wedght at its extreme end. 
This arm is alternately attracted and released 
by an electromagnet 12 whose coll I has one 
end connected to the arm as shown. Item i is 
a spring contact engaging the arm as shown. 
When the arm is in the central position illus 
trated, an electric circuit is closed through con 
tact ld, arm ll, and the magnet coll II, whereby 
the magnet attracts the arm, thus breaking the 
circuit of coll J. The arm nOW moves into the 
opposite position, forcing back contact i and 
closing the circuit, whereupon the cycle is re 
peated in a known manner. When the arm i 
moves to the left, the springs b engage the fixed 
contacts c and all condensers , 2 and I are con 
nected in parallel to the primary or fundamental 
voltage circuit 6. The connection is now as 
shown in Figure 1 and the condensers are 
charged. When the arm moves to the right, 
the springs b engage the contacts a and the 
connection illustrated in Figure 2 is obtained 
whereby the total voltage of the Condensers is 
applied to the collecting condenser supplying 
the load with the desired voltage. 
Thus, during each oscillation of the segment 

O, the collecting condenser is charged afresh at 
high voltage. The velocity at which the seg 
ment oscillates is limited only by the charging 
period Qf the condensers which, however, is so 
short as to be negligible so that any practically 
attainable frequency of oscillation may be used. 
This method of switching has the additional 

advantage that the movable contact members b 
have to move through short distances Only in the 
notches G. The collecting condenser and the 
load circuit U are never in conductive Connec 
tion with the fundamental or primary"circuit C. 
Short-circuits in the load circuit which fre 
quently occur during tests are harmless and only 
cause a more intense discharge of the collect 
ing condenser d. 

Referring to Figures 4 and 5 showing a struc 
tural embodiment of a switching apparatus ac 
cording to the invention, the contact springs a 
and c, and the movable spring b therebetween 
are arranged one above the Other and mounted 
in the wall and distributed along the circum 

ference of a cylindrical casing 15 of insulating 
material, such as fibre. Mounted centrally on 
a shaft 16 between the contacts and movable 
members are a pair of switching plates II and 
8 of insulating material, and the movable mem 

bers b are arranged to engage recesses 9 in 
the two plates T and 8 as shown. By these 
means the shaft 6 is resiliently supported by 
the movable members b and is moved up and down by an electromagnet 20 attracting an ar 
mature 2 mounted at the lower end of shaft 10 
6. Item 22 is a contact spring engaging the 

Upper end of Shaft 6 which is in the neutral 
position as shown. One end of the magnet coll 
20 is connected to the armature and the reman 
ing end is connected to one pole of the source of 
input potential to be connected at 6. The other 
pole of the input source is connected to the spring 
contact 22. Thus, when the magnet 20 is ex 
cited and armature 2l is attracted, the circuit 
is periodically broken by contact 22 and the shaft 
6 together with the movable springs 6 vibrated 

in a manner similar as described in connection with Figure 3. 
Figure 6 shows the diagram of connections for 

Figures 4 and 5. The projecting ends of the 
contacts æ, c and the movable members bare in 
dicated by black dots. By the vibrating move 
ment of shaft 16, the movable member bis alter 
nately caused to engage contacts a and c, in a 
similar manner as described for Figure 3, and 
the Condensers 1, 2 and 3 are connected and dis 
Connected as described. 
Another advantage of the device illustrated in 

Figures 4 to 6 is the fact that only small weights 
have to be moved for performing the switching 
operation so that a small battery, such as an 
ordinary flash light battery, may be used for 
energizing the magnet coil 20. The voltage of 
the battery is maintained constant by any suit 
able means to obtain a uniform oscillation and 
Constant charging of the collecting condenser 
d. Another reason why the battery maybe small 
is the fact that it is not necessary to start the 
movable members b which will rapidly attan 
resonance and amplitudes required for engaging 
the contacts a or c, respectively. 
The method of stepping down direct current 

voltages is illustrated diagrammatically by Fig 
ures 7 and 8. In the position shown in Figure 7, 
the condensers are connected in series and 
charged at high voltage, and then, as shown in 
Figure 8, they are separated from the source of 
high voltage and connected in parallel. As will 
be understood, a voltage stepped down at the 
ratio of 3:1 is avallable at collecting transformer 
in the example illustrated. The devices illus 

trated in Figures 3, 4 and 5 may be used for per 
forming the switching operation but obviously 
the circuits must be modifled as shown in Figures 7 and 8. 
The transformer ratio obtained by the means 

described depends on the number of condensers 
used. The resultant voltage for three condensers 
is three times the fundamental voltage in a 
step-up transformer, or one-third thereof in a 
step-up or step-down transformer. 

It may be desirable to obtain a higher ratio 
With a given number of condensers to save the 
Condensers and to simplify the system and re 
duce the initial cost. For this purpose, I have 
shown a simplifled arrangement in Figure 9 
based on the cascade principle. When the mov 
able members shown at O2 and CD move to the 
left, the condensers too and 10 are connected s 
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in parallel and both to the voltage supplied at 
the input terminals O0 which may be an avail 
able supply voltage, for instance 220 volt, to 
which the condensers are charged. Upon the 
subsequent movement of movable members f02, 
I03 to the right, the condensers 106 and 10 are 
connected in series over contacts 108 and f09, 
so that a voltage of 440 is applied between the 
lead I 10 Connected to contact 9, and the lead 

. The Condenser i 12 has the Same Voltage 
applied to it, and when the movable members 
again move to the left, the condenser i 3 is con 
nected in parallel to condenser i 2. When the 
movable members 02, 03 again move to the 
right, condensers 2, i 13 are connected in se 
ries so that the total voltage between the leads 
i , i 10° is 880 volts in the example above given. 
In this manner the fundamental voltage is raised 
to a final voltage of 7040 by connecting the con 
densers and i 15, 16 and i T, and i 8 and 
I 9 alternately in parallel and in series, and the 
collecting condenser 120 to which the load circuit 
2l is connected is charged at this voltage. It 

is understood that on account of the finite charg 
ing periods of the condensers, a number of Oscil 
lations of the movable members 02, 103 are 
required before static conditions are attained re 
quiring a few, seconds for the starting of the 
transformer. 

It follows that by the novel Connection, a 
thirty-two fold ratio is obtained instead of a 
ten-fold ratio obtained with the previous meth 
ods. For a still higher ratio, a greater number 
of series-parallel groups may be provided, or 
three or more condensers may be provided in 
each group, the final voltage being equal to m" 
wherein m is the number of condensers in each 
group and n represents the number of groups 
used. For instance, if groups of three condensers 
are formed, the ratio increases by a cubic laW, 
that is, with five groups of three condensers each 
the ratio would be 1:243. 
The advantages of a system of this type are 

obvious. Another and very important advantage 
of the invention is the fact that the number of 
movable contactmembers is reduced considerably 
so that the device becomes more simple and re 
liable. - « Stepping-down may be performed on the same 
principle. The high voltage to be transformed 
has only to be connected to wires 12i while the 
condenser 06 serves the collecting condenser for 
the load circuit. The condensers should be adapted to the vari 
ous voltages in such a manner that the capacity 
of the condensers decreases as the voltage in 
creases since the higher the voltage and the 
lower the current intensity, the Smaller the ca 
pacities required for receiving the voltage im 
pulses. " 

It is most important for the reliability of the 
devices described, that no sparks should form 
between the mgvable contact members and the cooperating contacts as this would damage the 
contacts on account of the high number of oper 
ations. In the diagram, Figure 9, the contacts 
100–08, or 105–09 carry the full voltage, 
Whereas the voltage between the contacts 102– 
103, 104–08, and 05-09 may never attain 
amounts at which sparks will form because the 
condensers transmit only part of their charge to 
the next steps. It has been found in actual oper 
ation, hovever, that a closing spark occurs be 
tween contacts f04 and movable member 2 
Which is troublesome, particularly at hlgher volt 

33 
ages. T have found that this closing spark is 
due to a certain leakage capacity which the 
condensers i 19, 101, i 3, i 5 possess through 
their casing which is of the order of some 100 
cm. and connected to earth, or wire 1 . This 
leakage Capacity is charged when the two con 
densers i 8 and i 19 are connected in series, at 
the full voltage of the respective stage, say, 3520 
volts so that upon the subsequent movement of 
member 02 to the left, there is a great voltage 
drop between the member and contact 04 which 
causes a Spark to jump. 
Sparking is eliminated according to my inven 

tion by connecting the movable contact members 
02 to earth or to the wire i through a high 
resistance 222. While the contact member 0. 
moves from contact f08 to contact 104, the leak 
age Capacity is discharged and sparking is pre 
vented. In Figure 9 the leakage capacity of the 
Condenser where it occurs, is indicated in dotted 
lines at 223. 

Referring now to Figures 10 to 14, these show 
a Switching device particularly designed for cas 
cade operation but equally suited for the simple 
System described previously. Item 122 is a base 
plate in which are inserted movable contacting 
members or springs 23 with terminal screws 
12 at their lower ends. The free end of each 
movable member 23 projects between two contact 
elements 125 and 126 secured to a top plate 27 
Supported by posts 128, connecting the top and 
base plates as shown. A disk 29 of insulating 
material has its peripheral edge connected to the 
Springs 23 asshown. The posts 28 pass through 
Openings of the plate 29, said openings being 
larger than the diameter of the posts as shown 
in Figure 11. When disk 29 is rotated, the mov 
able members 23 engage one or the other con 
tacts 25 and 26. The holes 130 for the posts 
28 must be wide enough to provide sufficient 
clearance to insure engagement of the contacts 
25 and 26. Tension is exerted on the movable 
members 2. when the disk 129 is turned but 
this is limited to the portion of the members 
which is between base plate 22 and disk 29 
while the portions of the members which project 
from disk 29 are displaced practically without 
distortion. In order to dampen the projecting 
portions of member 12, damping plates i may 
be arranged at opposite sides thereof, as shown. 
When the disk 29 is oscillated, the movable 

members 23 alternately engage the contacts 2 
and 2.G. Any suitable means may be provided 
for oscillating the disk 29. Thus, the disk may 
be provided with a lug, not shown, which is 
struck by an oscillating hammer. In the ex 
ample illustrated, oscillation of disk 29 is effected 
by an interrupter comprising a magnet coil 132 
having core DJ with three extending arms as 
seen from Figure 11. The armatures consist of 
three pins i mounted upon the disk 20. When 
the core attracts its three armatures 130, 
the disk 29 moves closer to one of the contacts, 
such as 25. When the coll fD2 is deenergized, the 
elastic reaction of the movable contacting mem 
bers causes the disk 12 to return and the 
movable members 2 to engage contact 2.G. A. 
spring i, as shown in Figure 13, cooperating 
with a contact spring 2' serves to control the 
exciter circuit, in a manner sindlar as described 
hereinbefore. v 
The operation is as follows: Current at flrst 

flows thru coll U2 (see Figures 10 and 13), then 
thru spring 35 and contact spring 20°, and 
back to the source of energy. Whlle the spring 
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is in contact with spring 2', the exciter 
circuit is closed. The circuit is broken at the 
instant when the springs 35 and i 23 are sep 
arated by the movement of disk 129. Spring 123 
swings back and the cycle is repeated. The 
spring 135 may be adjusted by a set screw 36 
mounted upon a bracket 13. The current Con 
sumption is very low so that a normal pocket 
lamp battery will last for more than 1,000 hours. 
A condenser is arranged between every two 

movable contacting members 123, and Connected 
thereto by screws 24. The condensers are not 
shown and it is understood that they may Com 
prise several individual condensers connected in 
parallel. The contacts 25 and i 26 are connected 
to each other in the manner illustrated in Fig 
ure 9. 

It is understood that I am not in any Way 
limited to any particular type of condenser but 
may use any condensers desired. 

I claim: 
1. In a direct-current transformer, a primary 

circuit supplying a voltage to be transformed; a 
secondary circuit; aset of condensers; a plurality 
of movable contactmembers; a pair of cooperat 
ing contact elements for each movable member 
arranged at opposite sides of the movable mem 
ber; and means for alternately placing said mov 
able members into engagement with one of their 
cooperating contacts, the individual contacts be 
ing so connected to said condensers and said cir 
cuits that the condensers are connected in par 
allel to sad primary circuit when said movable 
members engage one of their cooperating con 
tacts and that the condensers are connected in 
series to said secondary circuit when Said mov 
able members engage their other cooperating 
ContaCt. v 

2. In a direct-current transformer, a load cir 
cuit; an equalizing condenser connected across 
sald load circuit; a primary circuit supplying a 
fundamental voltage to be transformed; a Set 
of condensers; a plurality of movable contact 
members; a pair of cooperating contact elements 
for each movable member arranged at opposite 
sides of said movable members; and means for 
alternately placing said movable members into 
engagement with one of their cooperating Con 
tacts, the individual contacts being so connected 
to said condensers and sald circuits that Said 
condensers are connected in parallel to said Pri 
mary circuit when said movable members en 
gage one of their cooperating contacts, and that 
sad condensers are connected in series to sald 
load circuit when sad movable members engage 
the other of their cooperating contacts. 

3. In a direct-current transformer, a load cir 
cuit; a primary circuit supplying the funda 
mental voltage to be transformed; a plurality 
of groups of condensers; a plurality of movable 
contact members; a pair of cooperating contacts 
for each movable member arranged at opposite 
sides of the corresponding movable member; 
means for alternately placing sad movable mem 
bers into engagement with one of their cooper 
ating contacts; further means including circuit 
connections for connecting the individual Con 
densers of each group in series and across one 

70 of the condensers of the succeeding group in one 
of the contacting positions of sald members; and 
further means for connecting the condensers of 
each group in parallel in the other contacting 
position of said movable members, said primary 
circult being connected across a condenser of the 

2,078,618 
first group and said load circuit belng connected 
across the last group Of Condensers. 

4. In a direct-current transformer, a load cir 
cuit; a primary circuit supplying the funda 
mental voltage to be transformed; a set of Con 
densers; a plurality of movable contact members; 
a pair of cooperating contacts for each movable 
member arranged at opposite sides of the COrre 
sponding movable member; means for grounding 
Said movable members through a high resistance; 
and means for alternately placing sald movable 
members into engagement With one of their CO 
operating contacts, the individual contacts being 
so connected to said condensers and said circuits 
that the condensers are connected in parallel to 
said primary circuit when the movable members 
engage one of their individual contacts, and that 
the condensers are connected in series to said 
load circuit when the movable members engage 
the other of their cooperating contacts. 

5. In a direct-Current transformer, a load Cir 
cuit; a primary circuit supplying the fundamental 
voltage to be transformed; a plurality of Con 
densers; a plurality of movable contactmembers; 
a pair of contacts for each movable member ar 
ranged at opposite sides of the corresponding 
movable member; an element operatively con 
nected to said movable members for alternately 
placing them into engagement with one of their 
cooperating contacts; and means for imparting 
OSCillating movement to Said element, the in 
dividual contacts being so connected to Said Con 
densers and Said circuits that the condensers are 
connected in parallel to said primary circuit when 
said movable members engage one of their cooper 
ating contacts, and that the Condensers are con 
nected in series to Said load Circuit when said 
movable members engage the other cooperating contact. 

6. In a direct-current transformer, a load cir 
cuit; a primary circuit carrying the fundamental 
voltage to be transformed; a set of condensers; a 
plurality of movable contact members, a pair of 
contacts for each movable member arranged at 
Opposite sides of the corresponding movable 
member; a vibrating element operatively con 
nected to Said movablemembers and being electri 
cally insulated therefrom; and means for im 
parting vibratory movement to said element for 
alternately placing Said movable members into 
engagement with their cooperating contacts, the 
individual contacts being so connected to said 
Condensers and Said circuits that the condensers 
are connected in parallel to said primary circuit 
When said movable members engage one of their 
COOperating contacts, and that the condensers 
are Connected in series to said load circuit when 
said movable members engage the Other cooper 
ating contact. « 

7. In a direct-current transformer, a load cir 
cuit; a primary circuit carrying the fundamental 
voltage to be transformed; a plurality of con 
densers; a plurality of movable contactmembers; 
a pair of juxtaposed contacts for each movable 
member arranged at opposite sides of the corre 
sponding member and distributed along the arc of 
a circle, a vibratory element having recesses en 
gaging sald movable members; and electromag 
netic means for imparting vibrating movement 
to Said element for alternately placing said mov 
able members into engagement with one of their 
Cooperating Contacts, the individual contacts be 
ing So connected to said condensers and said cir 
cuits that said condensers are connected in paral 
lel to sald primary circuit when said movable 
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members engage one of their cooperating con 
tacts, and that said condensers are connected 
in Series to said load circuit when said movable 
members engage their other cooperating contact. 

8. In a direct-current transformer, a load cir 
cuit; a primary circuit carrying the fundamental 
voltage to be transformed; aset of condensers; a 
plurality of flat contact springs; pairs of cooper 
ating contacts associated with each of said 
springs arranged at opposite sides of the corre 
Sponding Spring; an actuating element engaging 
the free ends of said springs; and electromagnetic 
means for imparting vibrating movement trans 
versely to Said springs for alternately placing said 
Springs into engagement with one of their coop 
erating contacts, the individual contacts being so 
COnnected to Said Condensers and Said Circuits 
that Said Condensers are connected in parallel to 
sad primary circuit when said springs engage 
One of their C00perating contacts, and that said 
COndenSers are COnnected in Series to Said load 
Circuit when said springs engage the other coop 
erating Contact. 

9. In a direct-current transformer, a load cir 
cuit; a primary circuit carrying the fundamental 
voltage to be transformed; a set of condensers; a 
base plate; a plurality of flat contacting springs 
having one end secured to said base plate; a pair 
of Cooperating contacts for each spring arranged 
at opposite sides of the corresponding spring; an 
actuating member firmly connected to said 
Springs; and means for applying rotary vibrating 
movement to said member for alternately placing 
Said springs into engagement with one of the co 
operating contacts, the individual contacts being 
SO connected to Said condensers and circuits that 
the condensers are connected in parallel to said 
primary circuit when Said springs engage one of 
their Cooperating contacts, and that the condens 
ers are Connected in series to Said load circuit 
When Said Springs engage their other cooperating 
contact. 

10. In a direct-current transformer, a load cir 
Cuit; a primary circuit carrying the fundamental 
voltage to be transformed; a set of condensers; a 
base plate; a plurality of flat contact springs hav 
ing One end Secured to said base plate; a pair of 
COOperating contacts for each spring arranged at 
Opposite sides of the corresponding spring; a disk 
having its periphery connected to said springs 
with the contacting ends of said springs project 
ing beyond Said disk; and means for applying ro 
tary vibrating movement to said disk for alter 
nately placing said springs into engagement with 
One of their cooperating contacts, the individual 
contacts being so connected to said condensers 
and Said circuits that the condensers are con 
nected in parallel to said primary circuit When 
Said Springs engage one of the individual contacts 
in each pair, and that the Condensers are con 
nected in series to Said load circuit when Said 
springs engage the Other individual contact. 

11. In a direct-current transformer, a load cir 
cuit; a primary circuit carrying the fundamental 
voltage to be transformed; a set of condensers; a 
base plate; a plurality of flat springs having one 
end secured to Said base plate and arranged along 
a substantially circular curve; a. pair of cooperat- - 
ing contacts foreach spring arranged at opposite 
sides of the corresponding spring; a disk having 
its periphery connected to said springs with the 
contacting ends of said springs projecting beyond 
sald disk; means for dampening the projecting 
ends of said springs; and means for applying ro 
tary vibrating movement to Said disk for alter 

nately placing Said springs into engagement With 
One of their cooperating contacts, the individual 
contacts being so connected to said condensers 
and Said circuits that the Condensers are con 
nected in parallel to Said primary Circuit, When 
Said Springs engage One Of their COOperating con 
tacts and that the condensers are connected in 
Series to Said load Circuit When Said springs en 
gage the other cooperating contact. 

12. In a direct-cUrrent transformer, a load Cir 
cuit a primary circuit carrying the fundamental 
voltage to be transformed; aset of Condensers; a 
base plate; a plurality of contacting springs hav 
ing one end secured to said base plate and ar 
rangedalong a substantially Circular Curve; a pair 
of cooperating contacts for each spring arranged 
at opposite sides of the Corresponding Spring; a 
disk having itS periphery firmly COnnected to Said 
springs with the contacting ends Of Said Springs 
projecting beyond sald disk; and electromagnetic 
vibrating means for applying rotary vibrating 
movement to Said disk for alternately placing 
said springs into engagement with one of their co 
operating contacts, the individual contacts being 
so connected to said condensers and said circuits 
that the condensers are Connected in parallel to 
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said primary circuit when Said Springs engage One 
of their cooperating contacts, and that the con 
densers are connected in series to said load cir 
cuit when said springs engage the other cooper 
ating contact. 

13. A direct Current transformer COmprising a 
load circuit, an input circuit carrying the funda 
mental voltage to be transformed, a plurality of 
groups of condensers, a plurality of Switching 
mechanisms each including a movable COntact 
member, a pair of cooperating stationary contacts 
for each movable contact member in which pairs 
the individual contacts are arranged at opposite 
sides of the corresponding movable contacts, 
means for alternately placing sald movable mem 
bers into engagement with one of the individual 
contacts in the Corresponding pairs, further 
means including circuit connections for Connect 
ing the individual condensers Of each group in 
series and across one of the condensers of the 
succeeding group in one of the positions Of Said 
contact members, further means for Connecting 
the condensers in each group in parallel in the 
other contacting position of Said movable Contact 
members, sadd load circuit and Said input cir 
cuits being each connected across a single con 
denser of the first of said groups and across all 
the condensers in series of the last of Said groupS. 

14. A direct current transformer Comprising 
input and output operating circuits, a plurality 
of electrical condensers, a contacting mechanism 
having a base, a plurality of leaf springs circum 
ferentially secured to sald base, each pair of sald 
springs being connected to the terminals of Sald 
condensers, a pair of stationery contacts Opera 
tively associated with the free ends of Said Springs, 
the individual contacts in each pair being dis posed at opposite sides of the corresponding 
spring, a disc shaped actuating member firmly 
and circumferentially engaging sadd springs at a 
position intermediate said base and the free ends 
of said springs, and an electro-magnetic actu 
ating device for imparting rotary oscillating 
movement to said member for alternately plac 
ing sad springs into engagement with one of the 
associated stationary contacts, and further means 
including circuit connections from sad stationary 
contacts to said operating circuits for placing sald 
condensers alternately in parallel and in Series 
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6 
and in connection with said operating circuits by 
the operation of sald actuating member whereby 
the input direct voltage is transformed to a differ 
ent voltage by alternate charge and discharge of 

5 sad Condensers. 
15. In a direct current transformer as claimed 

in claim 14 in which said electro-magnetic mech 
anism comprises a magnet core mounted concen 
trically to sald disc and having a plurality of ra 

10 dial extensions, and a plurality of pin-shaped 
armatures carried by sad disc in Operative rela 
tion to said Core extensions. 

16. An energy conversion system comprising a 
low voltage direct current source; a plurality of 

15 low voltage input condensers; a high voltage out 
put COndenser; a switching device having contact 
means for charging sald Condensers by sald source 
substantially in parallel at a predetermined posi 
tion of said switching device; further contact 

20 means of said switching device for thereafter con 
neCting sald condensers in Series and discharging 
them upon sad high voltage condenser at a suc 
cessive position of said switching device while 
simultaneously disconnecting sad input con 

25 densers from the low voltage source and means for 
periodically operating sad switching device to 
obtain a substantially steady output voltage from 
sad high voltage condenser. 

17. An energy conversion system comprising a 
30 low voltage direct current source; a plurality of 

low voltage input condensers; a high voltage out 
Put Condenser; a switching device having con 
tact means for charging sald condensers by sad 
source substantially in parallel at a predetermined 

35 position of said switching device; further contact 
means of Said switching device for thereafter. 
Connectingsald condensers in series and discharg 
ing them upon sad high-voltage condenser at a 
Successive position of sald switching device while 

40 simultaneously disconnecting sad input con 
densers from the lov voltage source and means 
for periodically operating sald switching device 
to obtain a substantially steady output voltage 
from sad high voltage condenser, sad last means 

45 comprising an electro-mechanical vibrator op erating sald Switching device. 
18. An energy conversion system comprising a 

low voltage direct current source; a plurality of 
low voltage input condensers; "a high voltage out 

50 Put Condenser; a plurality of switching members; 
means for operating said switching members in 
unison; means including contact means asso 
ciated With sad switching members and circuit 
connections therefrom to said condensers for 

65 charging sad input condensers by sald source 
substantially in parallel at one position of sald 
switching members and for thereafter discon 
necting sad condensers from said source and 
Connecting them to sad high voltage condenser 

60 in Series at a different position of sald switching 
members, sald high voltage condenser being dis 
connected from sald input condensers during the charging periods; and means for periodically op 
erating sald switching members between alter 

65 mate positions to obtain a substantially steady 
output voltage from sald high voltage condenser, 
sad last means comprising an electro-mechan ical vibrator. 

19. An energy conversion device comprising a 
70 low voltage direct current source; a plurality of 

low voltage input condensers; a high voltage out 
Puk Condenser; a plurality of switching members; 

2,078,618 
a common shaft for operating sad switching 
members in unison; a vibrator mechanism actu 
ating said shaft for moving sald switching mem 
bers periodically between two positions; resillent 
contacts associated with sald switching members; 
and cooperating stationary contacts and circuit 
connections thereto from sad input Condensers, 
said source and sald output condenser, whereby at 
one position of sald switching members sald input 
condensers are connected to said low voltage 
source substantially in parallel and Whereby at 
the other position of said switching members sald 
input condensers are connected in series and dis 
charged upon sad high Voltage Condenser. 

20. In combination, a low voltage Current 
source; a plurality of low voltage input Con 
densers; a high voltage storage condenser; an 
oscillating switching device having contactmeans 
and circuit connections therefrom to sad input 
condensers and sad source for charging sad con 
densers by sald source in parallel in one position 
of said switching device; further contactmeans of 
sald switching device and circuit connections 
therefrom to said input condensers and to sald 
storage condenser for thereafter connecting sald 
condensers in series and discharging them Upon 
said storage condenser at the opposite position 
of sald switching device while disconnecting sald 
input condensers from sad source, the frequency 
of charging and discharging of sald condensers 
and the capacity of sald storage condenser beling 
such as to secure a substantially steady high Volt 
age output potential from sad storage Condenser. 

21. An energy transfer system comprising alow 
voltage direct current circuit; a high voltage d 
rect current circuit; a pluralty of low voltage 
condensers; a high voltage condenser insald high 
voltage circuit; a switching device having con 
tactmeans for connecting sald condensers to Sald 
low voltage circuit in parallel at a predetermined 
position of said switching device; further Con 
tact means of sad switching device for thereafter 
connecting sad low voltage condensers in series 
across sald high voltage condenser at a succes 
sive position of sald switching device while simul 
taneously disconnecting sad low voltage con 
densers from the lov voltage circuit; and means 
for periodically operating sad switching device 
to secure a substantially steady energy transfer 
between sad low voltage and sald high voltage 
circuits. 
22. An energy transfer system Comprising a loW 

voltage direct current circuit; a high voltage di 
rect current circuit; a plurality of low voltage 
condensers; a high voltage condenser insald high 
voltage circuit; a switching device having Con 
tact means for connecting sad low voltage con 
densers in parallel to said low voltage circult at 
a predetermined position of sad switching de 
vice; further contactmeans of said switching de 
vice for thereafter connecting sald low voltage 
condensers in series and across sald high Voltage 
condensers at a successive position f sad switch 
ing device whlle simultaneously disconnecting 
said low voltage condensers from sald low voltage 
source; and means for periodically operating sald 
switching device to secure a substantially steady 
energy transfer between sad lov voltage and high 
voltage circuits, sad last means Comprising an 
electro-mechanical vibrator operating sald switching device. 

BERTHOLD sFRINGER. 
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