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My invention relates, in general, to an electri- whefeby the effect of the inductance element is

cal regulating system and, more particularly, to a
vibrator operated magnetic regulating system.

Heretofore, in electrical regulating systems em-
bodying vibrators, it has been considered com-
mon practice to have a system wherein it re-
quired, for example, 600 volt-ampere capacity in
the secondary output circuit in the system to reg-
ulate, for example, a 100 watt load under the
normal range of Iinput voltages required of a
- battery operated power supply. This require-
ment resulted in an uneconomical power pack as
the advantages of regulation were very greatly
off-set by the increased cost. It should be ob-
served that the volt-ampere capacity rating of
the secondary circult dictates the size and cost
of the principal elements, 1. e., the transformer
and condenser of the conversion system.
noted that a 600 volt-ampere capacity in the sec-
ondary circuit of the system with respect to the
100 watt load, in the example given above, is a
ratio of 6 to 1 of input to output capacity and this
ratio has been considered common practice.

An object of my invention is to provide for re-
ducing the above ratio to no more then 3 to 1
or lower and thus reducing the cost.

Another object of my invention is to provide
for operating a vibrator in conjunction with the
primary of a transformer whereby a primary flux
density may be maintained at a relatively large
value to decrease the above mentioned ratio.

Another object of my invention is to excite the
primary of the transformer through a vibrator
whereby the primary of the transformer has a
relatively high flux density which reduces the
large amount of flux additions to be added
through the magnetic shunt of the transformer.

Another object of my invention is to provide
for reducing the secondary volt-ampere capacity
of the secondary circuit of the transformer.

Another object of my inventlon is to provide
an impedance element between the primary wind-
ing of a leakage reactance transformer and the
vibrator, wherein the transformer secondary cir-
cult has & condenser in shunt across itself which,
when starting the vibrator under a condition
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such that it does not act to take care of varia-
tlons in the primary voltage.

Another object of my invention is to cause the
impedance between the vibrator and the primary
winding of the transformer to become less effec-
tive in voltage regulation by accommodating vari-
ations in the input voltage and to have a sys-
tem whereby the secondary circult of the trans-
former takes care of substantially all of the volt-
age regulation.

Other objects and a fuller understanding of
my invention may be had by referring to the fol-
lowing description and claims, taken in conjunc-
tlon with the single Figure 1 of the drawing which
fllustrates a Vibrator electrical regulating system
embodying the feature of my invention.

With reference to the drawing, my invention
comprises in general a vibrator I8, a transformer

i 30 energized by the vibrator [0 and arranged to

supply a load 41. The vibrator 10 comprises two
opposed contacts 17 and 18 between which a vi-
brating contact I8 is actuated by an actuating
coll 20 .controlled by an actuating contact 21.
A condenser 29 is connected across the two op-
posed contacts 1T and (8. The vibrator 10 may
be of any suitable form so long as it provides
the necessary switching action. :

The transformer 30 comprises a core 42, hav-
ing a center leg 43 and two outside legs 44 and
46. The left-hand end of the center leg 43 and
the outside legs 44 and 45 are bridged by an
I-piece 46 which completes the magnetic circuit,
The center leg 43 has a primary core portion 31
and a secondary core portion 32. Magnetic

shunts 33 are placed between the center leg 43

41

when-the condenser is discharged, the inductance

element reduces the value of the primary cur-
rent which is out of phase with the primary volt-
age to render the condition for the operation of

Ol

the vibrator- satisfactory and whereby after the °

condenser becomes charged the regulative effect
of the leading current in the condenser reflects
itself in the primary circuit of the transformer
and produces- substantially -unity -power factor

<

and the outside legs 44 and 45, respectively. The
magnetic shunts 83 are disposed between the pri-
mary core portion 81 and the secondary core por-
tion 32. As illustrated, the magnetic shunts are
provided with air gaps 34. Mounted around the
primary core portion 31 is a primary winding 85
-and mounted around the secondary core portion
32 is a secondary winding 38 which is connected
to the load 41. A capaclitor 40 is effectively in
shunt with the load. The primary winding 38 has
first and second terminals 36 and 37 and a cen-
ter tap 88, and is arranged to be energized by the
vibrator (0. The first terminal 36 is connected
to the vibrator contact- 48, the second terminal
31 is connected to the vibrator contact 17 and the
center tap 38 is connected to one side of the bat-
tery 28 which has its other side connected to the
vibrator element {9 of the vibrator. A linear in-
-ductance 24 having windings 28 and 26 is con-
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nected between the vibrator and the primary
winding 38 in the transformer. The two wind-
ings 28 and 28 have a common core and the wind-
ings are effectively connected in serles with the
primary winding 38. .

In my invention, the primary flux density is
maintained at a relatively high value with the
result that the additive flux passing through the
magnetic shunts sustained by the condenser cur-
rent of capacitor 40 is relatively low with the
result that the secondary voli-ampere capacity
of the secondary circult is relatively low for a rel-
atively high output load and gives regulation to
the relatively high output load. In ordinary
practice, a vibrator cannot be meade to work with
- high primary flux density because, generally, a
large lagging current is assoclated with ihe
starting cycle of the vibrator and particularly a
large lagging current is associated with the es-
tablishment of the steady-state conditlon in the
secondary clrcuit of the leakage reactance trang-
former. In other words, in the starting of g vi-
brator in combination with a regulating trans-
former, there are two conditions to contend with:

(1) the surge assoclated with the establish-
ment of steady-state condition in the primary,
and

{2) the establishment of a steadv~state current
and voltage in the secondary.

Thus, in the early stages of the starting of my
vibrator, the capacitor 40 across the secondary
winding 3% is effectively a shori clreuit upon the
secondary winding and as such the primary surge
condition is aggravated with the result that a
large primary current tends to fow,
tance element 24 reduces the amount of the cur-~
rent which tends to flow. Moreover, it is to be
observed that In the early stages of the starting
cycle the large primary current which tends to
flow lags the voltage, with the result that at the
moment the contacts break, the current is a max-
imum. Therefore, my inductance element 24
limits the amount of this out-of-phase lagging
current which prevents any damage to the con-
tacts. As the capacitor 40 in the load circuit as-
sumes a steady-state condition, the reflected cur-
rent causes the transformer itself to operate at
substantially unity power factor with the resuit
that the primary voltage of the transformer and
the voltage converted by the vibrator are about
the same, Therefore, the steady-state operation
of the unit is substantially not affected by the
presence of the inductance element 24. In other
words, when the capacitor 40 reaches a steady-
state condition, it causes the inductance element
24 to have very little regulating effect upon the
system. The regulation which takes care of var-
lations in the battery voltage is accomplished
primarily in the leakage reactance transformer.
-Inasmuch as the inductance element 24 limits the
regulating current in the primary winding during
the early stages of the starting cycle, I am able to
operate the primary at relatively high flux den-
sity. Consequently, the .reduction in-the flux
required through the magnetic shunts 33 means
that my volt-ampere requirement is accordingly
greatly reduced.

In actual practice, I find that the volt-ampere

capacity in my secondary circuit is substantially

one-half that required in prior practice and wili
regulate the same output watt load circuit. More
particularly, I have been able to have a 300 voli-~
ampere capacity secondary to regulate a 100 watt
load which formerly required 600 volt-ampere
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capacity in the secondary clrcudt to regulate the
100 watt load,

Although I have described my invention with a
certaln degree of particularity, it 1s understood
that the present disclosure has been made only
by way of example and that numerous changes in
the detalls of construction and the combination
snd arrangement of parts may be resorted to
without departing from the spirit and the scope
of the inventlon as hereinafter claimed.

I claim a8 my inventlon:

In a vibratlng system having 2 vibrator
contact means energized by a direct current
and producing a pulsating current, the
improvement of & regulating cireuit energlzed by
sald pulsating current, sald improvement com-
prising s leakage reactance transformer having a
primary corve portlon with a contlnuous perme-
able circult, & secondary core portion, and mag-
netic shunt means disposed between the primary
and secondery core portlons, primary winding
means mounted on the primary core portion and
energized by the pulsating current, secondary
winding means mounted on the secondary core
portlon and adapted to supply an alternating cur-
rent, inductance means for limiting the surge of
primary current during the starting period of sald
vibrating system, sald Inductance means being
connected between the contact means of the vi-
brator and the primary winding means, and
capacitive means for producing substantially
unlty power factor operation of said transformer
during steady-state conditions, whereby said
Inductance means thereafter has little regulating
effect upon the system, said capacitive means
being connected in parallel with the secondary
winding mesns.

2. In & vibrating system having two opposed
contact means with vibrating contact means
operating therebetween energized by s direct
current source and producing a pulsating current,
the improvement of & regulating circuit energized
by said pulsating current, said improvement com-
prising o leakage reactance transformer having a
primary core portion all parts of which are in
direct contact with each other to form a sub-
stantially continuous ferro-magnetic circuit, a
secondary core portion, and magnetic shunt
means having an air gap disposed between the
primary and secondary core portions, split pri-
mary winding means with two ends and z center
tap mounted on the primary core portion, sec-
ondary winding means mounted on the secondary
core portion and adapted to supply an alternating
current, said center tap being connected toc one
side of the direct current source and said vi-
brating contact means being connected to the
other side of the direct current source, first sub-
stantially linear inductance means, second sub-
stantially linear inductance means, one of said
oppositely disposed contact means of the vibrator
being connected through the first inductance
means to one end of the primary winding means
and the other sald oppositely disposed contact

. means being connected through the second in-

ductance means to the other end of the primary
winding means, and a capacitor connected in
parallel with the secondary winding means, said
first and second linear inductance means having
a common core, said first and second linear in-
ductance means operating to limit the lagging
primary current which tends to flow prior to the
time that the capacitor reaches a steady-state
condition, thereby preventing damage to the con-
tact means during this period, said capacitor in
its steady-state condition drawing a leading cur-
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rent to oppose the lagging primary current to pro-
duce substantially unity power factor operation
of the transformer, whereby the first and second
linear inductance means thereafter have very
little regulating effect upon the system.
HAROLD J, BROWN,
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