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This invention relates to a vibrator and par 
ticularly to a high frequency vibrator for use in 
interrupting currents. As is well known, auto 
mobile and farm radios relying upon batteries as 
a primary source of power utilize vibrators for 
interrupting direct current and stepping up such 
interrupted currents in a transformer. The re 
sulting stepped-up voltages are then used in a 
conventional manner for supplying the plate cir 
cuits of vacuum tubes. 
While conventional vibrators operated at 

around 100 to 110 cycles are highly satisfactory, 
there has long existed a demand for vibrators 
capable of operating at substantially higher fre 
quencies. As is well known, the higher the fre 
quency of interruption, the smaller becomes the 
physical size of transformer and filter compo 
nents. While attempts have been made to pro 
vide vibrators operating at high frequencies, such 
attempts have generally been unsuccessful. In 
the main, such attempts have consisted in utiliz 
ing conventional vibrating structures and mere 
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ly increasing the stiffness to thereby increase the 
resonant frequency of the vibrating system. The 
resulting high frequency vibrator has invariably 
had contact trouble and spring breakage. 

In accordance with the invention, there is pro 
vided a structure which is mechanically different 
than a conventional vibrator and provides satis 
factory Operation at frequencies between 200 and 
300 cycles per second. In general, a structure 
embodying the invention utilizes a Solenoid in 
stead of an electromagnet for generating the 
magnetic force necessary to attract an arma 
ture. An armature Cooperates with the Solenoid, 
and the relationship between the two is such that 
the solenoid goes through the position at which 
it normally would rest upon solenoid energization. 
In distinction to present vibrators where the ar 
mature sweeps past a pole face, the driving cir 
cult may be maintained energized up to the dead 
Center position of the armature. In the conven 
tional type of vibrator, the driving circuit ener 
gization period is more critical with respect to 
the arnature rest position. In general, it is pre 
ferred to mount the armature at opposite ends 
thereof on Springs and utilize the arnature move. 
ment for driving contacts. As will be apparent 
later, various modifications of the invention are 
possible, some of these modifications being shown 
in the drawing. 
Thus, referring to the drawings, Figure 1 shows 

a structure embodying one form of the invention, 
the structure being shown in elevation with the 
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2 
ure 2 is an end view of the structure shown in 
Figure 1. Figure 3 is an elevation, partly in sec 
tion, of a modified form of vibrator. Figure 4. 
is an end view of the structure shown in Figure 3 
as seen from the power contact side. Figure 5 
is a detail end view of the driving contacts and 
spring structure. Figure 6 is an elevation, part 
ly in section, of a push-pull form of vibrator. 

Referring now to Figures 1 and 2, the structure 
comprises frame members O and if of steel, 
brass or any other metal or material. Members 
O and have one end joined by cylinder 2 over 
which coil 8 is wound. Cylinder 2 preferably is 
of magnetic material and has smooth bore 4 
within the same in which armature 5 is adapted 
to operate. Armature 5 may consist simply of 
a ferromagnetic machined cylinder so propor 
tioned as to be freely movable within bore 4. 
Armature 5 is substantially shorter than the 
length of coil 3, the proportion as shown be 
ing somewhat greater than one-half. However, 
the proportion of cylinder length to coil length 
may vary within wide limits and will depend upon 
various factors such as armature travel, frequency 
of operation, ratio of coil diameter to coil length, 
flux density within armature 5 and the like. 
Armature 5 is Supported eccentrically of coil 
2 by means of shaft T. This may be of alu 
minum or brass and may pass through the center 
of armature 5 or may be secured thereto in 
any desired fashion. While shaft T is preferably 
non-magnetic, its small diameter makes it un 
important whether it is magnetic or non-mag 
netic. Shaft f has threaded ends 8 and 9. 
Frame members O and at the other ends 

carry outwardly extending stacks. 20 and 2. Be 
tween the ends of members to and is block 
22 of metal or insulation. The stacks are bolted 
as shown to provide a rigid structure. Stack 
20 carries a pair of fixed contact supporting men 
bers 23 and 24 of Suitable Spring material Such 
as spring steel or beryllium copper. Contact car 
rying members 23 and 24 are bent outwardly 
away from each other and carry fixed contacts 
27 and 28. These contacts may be of any suit 
able material such as silver, tungsten, or the 
like. 
Cooperating with fixed contacts 27 and 28 are 

movable contacts 30 and 3 carried on spring 
arms 32 and 33 diverging from central Spring Sup 
porting member 34. These arms may be riveted 
or otherwise fastened to member 34. In the nor 
mal rest position of the vibracor, movable con 
tacts 30 and 3 are separated from the cooperat 

Solenoid and stack being shown in section. Fig- 55 ing fixed contacts. y 
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Center arm 34 extends upwardly from the stack 
and its free end 35 is suitably apertured and 
locked between nuts 36 on threaded end 8 of 
shaft T. 
Stack 2 carries fixed driving contact 3 mount 

ed on spring arm 38 of the same general shape 
as arms 24 and 25. Cooperating with fixed con 
tact 37 is movable contact 39 carried on arm 40 
branching from spring 4f supported in stack 2. 
Spring arm 4 f has its free end 42 suitably aper 
tured and locked between nuts 43 at threaded 
end 9 of shaft . 
As is well known, vibrators may either have 

the driving contacts in series with the driving 
coil or in shunt thereto. If the driving contacts 
are in series, the normal rest position of the vi 
brator is such as to have the contacts closed. 
On the other hand, if the driving contacts are in 
shunt to the driving coil, then the normal rest 
position of the contacts is open. In Such a case, 
it is customary to dispose the driving coil in 
series with a primary winding of a transformer, 
all well known in the art. In this particular 
instance, the driving contacts are in series with 
driving coil 3, and these contacts are therefore 
normally closed. 
The spring arms carrying the various contacts 

are adjusted so that, in the normal rest position, 
the driving contacts are closed as shown, and 
the power contacts are open. It is evident that 
the armature should be on the same side of the 
center of the coil as the driving contacts. When 
energized, driving coil 13 will generate a mag 
netic field tending to move armature 5 toward 
the left. This will tend to close power contacts 
30 and 27 and open driving contacts 3 and 39. 
As armature 5 moves into bore-4, it reaches a 
dead center position where the effect of the mag 
netic field on the armature is a maximum. The 
driving contacts should be so adjusted as to open 
at or just prior to dead center. 

. By adjustment of the contact Spacing, mass of 
the armature and vibrating system, Spring ten 
sion, it is possible to provide for such an ampli 
tude of movement of armature 5 as to effect 
a desired and satisfactory closure of power Con 
tacts 30 and 27 without undue hammering of 
these contacts. When driving contacts 37 and 
39 are opened, coil 3 becomes deenergized. 
Thus, the energy stored in the springs of the 
vibrator tends to return armature f3 toward a 
normal rest position. In this return movement, 
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armature 5 will overshoot the position indicated 
in Figure 1, thus closing power contacts 34 and 
28. At the same time, driving contacts 39 and 
37 will be closed. By proper design of the in 
ductance of the coil and adjustment of driving 
contacts, it is possible to provide for a closure 
of the driving contacts so that a retarding force 
or movement of the armature toward the right 
of the position shown in Figure 1 will be gen 
erated. 

It is, thus, clear that the power contacts may 
be closed without undue hammering. By virute 
Of the arrangement of the contact Supporting 
arms, a wiping action of the contacts will also 
result, thus tending to keep them clean. In 
general, the driving contacts may engage with 
more force than the power contacts. The driv 
ing contacts as a rule do not carry very heavy 
currents So that but little contact trouble is 
experienced. 

It is evident that driving contacts 3 and 39 
may be entirely eliminated, and coil 3 may be 
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4. 
connected across one of the power contacts, con 
tacts 27 and in this particular case. 
The amplitude of vibration of armature is is 

preferably small enough for satisfactory vibrator 
operation. The clearance between the arnature 
and bore of cylinder 4 should be great enough 
so that no physical contact or sticking can occur. 

Referring now to Figures 3 to 5 inclusive, a 
modified structure is shown wherein the Spring 
mounting for the contacts and armature has 
been changed. In this particular construction, 
stacks 50 and 5 carry fixed contacts 52 to 54 
inclusive. These contacts may be mounted on 
straight spring arms with contacts 52 and 53 
being power contacts and 4 being a driving con 
tact. Frane members O' and ' extend below 
coil 3 and carry stacks 5 and 57. Stack 56 
carries spring 58 at the free end of which are 
mounted movable power' contacts SD cooperating 
with fixed contacts 52 and 5 respectively. Spring 
58 has portion 6f cut out and small spring 62 
left therein. Small spring 62 is fastened to shaft 
fl' in any suitable fashion. 
Stack 57 carries spring arm 64 at the free end 

of which movable driving contacts 65 is secured. 
Spring arm 64 is rigidly fastened to shaft f' 
as shown, and may have the same cut-out con 
struction as spring arm 58. By controlling the 
spacers in the various stacks, as well as by bend 
ing the various spring arms, adjustment of con 
tact spacing may be made. 

Referring now to Figure 6, a push-pull type 
of construction is shown wherein driving coils 
f3a and 3b are provided. Shaft fla carries 
armatures 5a and 5b spaced as shown. These 
armatures are disposed axially away from the 
centers of the corresponding actuating coil. 
Power contacts 27, 28, 30' and 3 f’ are mounted 
as shown on spring arms carried by stack 20'. 
Spring arm 34' carries driving contact 70 co 
Operating with fixed driving contact if carried 
by spring arm 72 supported in stack 73. 
Stack 2 f' carries spring arm 75 riveted to shaft 

Spring arm 75 carries driving contact 76 at 
the free end thereof, this cooperating with con 
tact 7 carried by stack. T8. In the normal po 
sition of the device, one of the pairs of driving 
contacts, here shown as 76 and TT, is normally 
closed. Upon the energization of the circuit with 
the connections as shown, coil fib will be initially 
energized. Thus, armature 5b.will be pulled in 
wardly to the left. After driving contacts 76 and 
77 open, driving contacts To and T will close. It 
is understood that both sets of driving contacts 
will have no over-lapping closure time. When 
driving contacts 7 and 70 are closed, armature 
5a will be pulled back into coll .3a tending to 

reverse the movement of the vibratory structure. 
It is clear, therefore, that a push-pull action will 
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result. 
It is understood that one movable driving con 

tact may cooperate with a fixed driving contact 
on each side to alternately engage. Also, one 
armature, here 5a, may be disposed in a dead 
center position as the normal rest position. Thus, 
on closure of contacts 0 and , arnature 5d. 
would be left of dead center. 
The spring structure of the fixed and movable 

contact arms may be as shown in Patent 2,140,792. 
In addition, it is possible to utilize the biflar con 
struction disclosed in Patent 2,012,123 for reduc 
ing arcing at the contacts. The vibrator will have 
the connections shown and, in addition, will be 
connected to suitable batteries and transformers, 
all well known in the art. 
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What is claimed is: - 
1. In a vibrator, a solenoid including a mag 

netizing coll, supporting members extending to a 
supporting structure from said solenoid sides 
transversely of the solenoid axis, a rod and ar 
mature assembly disposed within said solenoid, 
leaf springs carried by said structure, said leaf 
springs being normally parallel to each other and 
normal to the Solenoid axis and having cut-outs 
leaving small spring portions fastened to said rod 
ends, said leaf springs normally providing an ec 
centric rest position for said armature and per 
mitting armature movement along said solenoid 
axis, contacts carried by at least one of said leaf 
springs, at least one stack carried by said struc 
ture, fixed contacts carried by said stack for co 
operation with said movable contact and con 
nections between said magnetizing coil and con 
tacts for maintaining continuous vibration upon 
energization. 

2. In a vibrator, a solenoid including a pair of 
magnetizing coils aligned in side-by-side relation 
and having a continuous bore, supporting men 
bers extending from said solenoid sides trans 
versely of the solenoid axis, a rod and two arma 
tures disposed within said solenoids, leaf springs 
carried by said supports and being normally par 
allel to each other and normal to the solenoid axis 
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and supporting said rod at the ends thereof to per 

6 
mit said armatures to move axially within said 
bore, a driving contact secured to each spring, 
fixed contacts carried by said supports cooperating 
with said driving contacts, said armatures being 
so disposed relative to said solenoids so that only 
One armature is in a dead center position at one 
time, one of said pairs of driving contacts being 
normally closed and connections between said 
solenoids and driving contacts whereby push 
pull vibrator action occurs. 

FREDERICKARTHUR BURROWS. 
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