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This ihvention relates to a method of and

' ap8aratus for controlling electric current.
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One of the objects of the invention is to
provide a method -of operation whereby an
electric current, having been initiated by suit-

‘able means in a suitable circuit will automati-

cally cease to flow upon occurrence of a
changed condition in the circuit, without the
intervention of any mechanically mevable
arts. ‘

Another object is to provide a method of

~ charging storage batteries whereby the coun-
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ter-electromotive force of the battery will au-
tomatically oppose electronic flow in a charg-
ing circuit to an extent that will cause sub-
stantial opening of said charging circuit and
stop the flow of current therein upon the
establishment of a predetermined condition,
for instance, when the battery approaches a
fully charged condition. -

Another object is the provision of a charg+
ing circuit having therein an electronic tube,
provided with plate and filament elements in

.. series in said circuit, and a push button switch
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" description when taken in conjunction wit
‘the drawings, wherein :—
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to control a circuit to momentarily heat said

filament and thereby initiate current flow in
-the charging circuit.

A further object is to 'rErovide improved
apparatus for carrying the invention into
effect. . ,

Other objects, advantages and benefits will
hereinafter appear to persons skilled in the
art from a consideration of the followin

Figure 1 is an elevation of a current recti-

fying device embodying the invention.
. Figure 2 is a plan view of the device.

- Figure 3 is an enlarged sectional view taken

through a vertical plane substantially.on line
3—3 of Figure 4.

. -Figure 4 is a similar view taken through
-a horizontal plane on line 4—4 of Figure 8. -

Figure-5 is a plan view of a transformer
core. .

Figure 6 is an end view thereof.

Figure 7 is a diagram of circuits.
. Inall the views, the same reference charac-
ters indicate similar parts. .~

In the drawings, I have shown an appara-

tus well adapted for carrying the invention
into effect, wherein 10 is a transformer having
a rectangular core 11 of peculiar formation
and overlying coils 12,12’. In the particular
embodiment the primary coil 18, shown in the
diagram of circuits in Figure 7, is’ wound
next to the core and secondary coils are, in
Fig. 3, shown to be on the outside thereof.
In Figure 4, the terminals of the secondary
circuit of the transformer and cenducting
wires are shown corresponding with the ter-
minals and wires shown in Figure-7. The
terminal 15 is connected to one end of the’
secondary coil and the terminal 16 to the

other end thereof. The coils are connected-

together at 124 as a single coil designated by
numeral 14 in Figure 7. A tap 17 is con-
nected to an intermediate point of the coil
and between the tap terminal 17 and the ter-
minal 15 there is impressed in operation about’
two volts, and between the tap terminal 17
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and the terminal 16 there is impressed in op-

eration about 21.5 volts, and there is a fall
of potential of 28.5 volts between the termi-
nals 15 and 16. The terminals 18 and 19, of
the primary coil 13, are connected to the serv-
ice wires 20—21. - '

The core of the transformer is built up of
laminze, each of U-shaped formation consist-
ing of the legs 22, 23 and the yoke 24. At
the end of the legs 22 and 23, and in a hori-
zontal plane therewith, is a straight bridg-

ing piece 25. The next U-shaped piece, or

lamina, to be placed upon the core is reversed
in position so-that its straight piece 25 will
come in the position that the yoke 24 occupies’
in the preceding lamina as shown in Fig. 5.
By this means of building up the transformer

75

80

85

core, the core pieces can be placed inside of -

the coils after the coils have been wound, and
the full cross-sectional area of the core may
be maintained througliout. When pressure
is applied to bind the laminz forming the
core together, the parts will remain in the
positions in which they were initially placed.
A casing 26, made preferably of non-mag-

netic material, such, for example, as alumi-

num, is placed around the devices forming the -

_rectifier and, being non-magnetie, is there-

fore not vibratorily responsive to the vary-
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ing magnetic changes that take place inside
of the casing. The casing will not therefore
vibrate with the magnetic impulses and,
fherefore, the device 1s substantially noise-
ess. :

A plate 27 of insulating material is mount-
ed in the upper end of the casing 26 for the

purpose of supporting the sockets 28 and 29

for the rectifying tube 30 and the fuse 31,
respectively. An ammeter 32 is mounted
upon the face plate 27 with its supported part
33 below the plate within the casing and a
rim 34 thereabove. A push button switch 35
for momentarily closing the filament-heat-
ing cirenit is also supported upon the plate.
Wires 36 and 37 are the lead wires to be con-
nected to the storage battery 38 to be charged.

Now referring to the diagram, the ammeter
32-is connected by wire 89 to a terminal of

the safety fuse 81 which is connected by the

wire 41 to the tube terminal 42 of the tube 30.
The electron plate 43 is shown within the
tube and the filament 44 is connected by wire
45 to the. terminal 15 of the secondary coil

-of the transformer. Wire 46 connects the

other terminal of the filament to the termi-

‘nal 17 which is a tap from'the coil 14 of the

transformer. A v
The operation of the device is substantially
ag follows: =~ . S
The transformer has a primary coil having
a fall of potential of 110 volts and a secondary

coil, for example of 23.5 volts stepped down

from the 110 volts. _

An electron tube 30, of the ionization type,
is used in the secondary circuit, as shown.
Anﬁ);l’lmbe of this character that ionizes, has a

ite current requirement to keep up the

- jonization or the flow of electrons between its
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enclosed elements. In the particular case, the
current required as & minimum for this pur-

.pose is 1.6 amperes, that is, with one side of

the filament disconnected by the push button
switch 35, a current load of 1.6 amperes
through the tube will be just enough to con-
tinue the flow of electrons in the tube and
maintain it in operation. When the current
goes below 1.6 amperes the ionizing effect of
the tube, or the flow of electrons between the
plate and filament will immediately cease and
the circuit will, substantially, be opened as a
result of this action, and no current will flow
from the source of supply to'the battery, or
vice versa, as before, until the filament is
against héated by an outside agency. When

.the push button switch is closed by pressure

upon one element of the switch, the charging
current, with the filament in an incandescent
state, will amount to about 3.75 amperes:
The push button switch is closed only for a
few seconds, and then opened, or until the
filament becomes sufficiently heated to start
the flow of electrons between the elements of
the tube and the consequent flow of current
in the charging circuit is established. After
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this effect has been produced, the push button
switch is opened and the current will continue

to flow as before, but the resistance will in--

crease to some extent and the result is that a
current of 3.25 amperes will now flow through
the battery. A current of 3.25 amperes, will
continue to flow from the snurce of current,
or from the secondary coil of the transformer
through the battery until the counter-electro-
motive force of the battery, as a result of be-
ing charged, is of such value that it will re-
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duce the current flowing through the charg-

ing circuit to.less than 1.6 amperes, where-
upon the battery will be substantially fully
charged and the circuit will be thereby opened
by the cessation of the flow of electrons be-
tween the elements of the tube. This cessa-
tion of the flow of current to the battery will
occur at a predetermined time and will be au-
tomatically . performed, without requiring
any mechanical movement of any parts of
the device.
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T have found from actual experiment, that -

the electron tube 30 will function as above,
when the filament 44 has been initially heat-
ed to the proper degree and thereafter the
initial heating agent withdrawn, until the
current flowing through the tube is of such
low value that it is unable any longer to en-
gender the flow of electrons between the ele-
ments of the tube, whereupon the charging
circuit will be, thereby, opened. .

I will not make any attempt to explain the
theory upon which the rectifying tube acts in
the manner described. It is suécient to say
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that the results described are accomplished n -

‘the manner stated. :

I have herein shown a single embodiment
of my invention for the purpose of clear dis-
closure, but it is manifest that many changes

may be made in the arrangement, configura-

tion and proportioning of the devices dis-
closed are within the scope and spirit of the
appended claims. :

- Having described my invention, what I
claim as new and desire to secure by Letters
Patent is: -

1. In combination, a thermionic rectifying
valve having a heating element, a storage bat-
terg, a charging circuit including said valve
and said battery in series circuit -relation,
means for temporarily energizing said heat-
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er element to initiate charging action of said -

valve, said valve being adapted to sustain
charging action while the current there-
through is above a predetermined valve,
means for impressing on said charging cir-
cuit an alternating voltage of such value that
charging action is automatically stopped by
said valve when the counter voltage of said
battery increases to its fully charged value.

9. In combination, a:source of alternating
voltage, a thermionic. ‘i;‘ectifyini valve hav-
ing aieating’ element, a storage battery to be

charged from said source by means of said.
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rectifier, means for temporarily energizi
gaid heater element to start the charging o
said battery, said valve having the character-
istic of ‘thereafter continuing rectification as
s longl as the current therethrough is above a
predetermined valve, and means for impress-
ing an alternating voltage on said valve and
battery of such a value in respect to said char-
acteristic that rectification is automatically
10 stopped by said valve when the counter volt-
aﬁle of the battery attains its fully charged
-value. : S :
In testimony whereof I have hereunto sub-
scribed my name. o '
15 ‘ ROSS D. SIRAGUSA.
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