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7o all whom it may concern:

Be it known that I, TroMas A. Epison, a
citizen of the United States, and a resident
of Llewellyn Park, West Orange, Essex
county, New Jersey, have invented certain
new and useful Improvements in Alternat-
ing-Current Rectifiers, of which the follow-
ing is a specification. '

My invention relates to alternating cur-
rent rectifiers and more particularly to that
type of such rectifiers in which vibrating
contacts are employed to open and close a
circuit or circuits connected to a source of
alternating current and to a direct current
translating device or devices in such a man-
ner as to cause the current impulses to pass
into the direct current translating device or
devices in one direction only. ‘

The usefulness of rectifiers of this type as
hitherto constructed has been materially
limited by the small current-carrying ca-
pacity of the apparatus and by their . in-
ability to operate successfully on any but
low voltage circuits, because of sparking and
sticking of contacts. My invention has for
its object the provision of simple, efficient
and compact rectifying devices in which
these and other difficulties and objections are
overcome.

In one aspect, my invention consists in a
rectifying unit or units, each having a plu-
rality of armatures capable of vibration and
adapted to open and close a circuit or cir-
cuits and means for causing the armatures
to vibrate in synchronism with the alternat-
ing current to be rectified. Preferably, the
armatures are capable of independent move-
ment and are actuated by a single coil.” In
my improved rectifiers I secure the advan-
tages of compactness, and of small inertia in
the vibrating parts and consequent sensitive-
ness of operation in following the changes
of current in the alternating current circuit.
I may connect the contacts carried by the
armatures in parallel, series, or series-par-
allel, and the armatures preferably form
parts of the electrical circuits. The par-
allel connection affords a plurality of cur-
rent conducting paths through the rectifying
unié, and a large current-carrying capacity
is thus secured. The series connection af-
fords a plurality of breaks in series in a
single unit, whereby sparking is reduced and
the apparatus is rendered capable of rectify-

ing currents of relatively high voltage. The

series-parallel connection combines the -ad-
vantages of the series and parallel connec-
tions. .

_ In another aspect, my invention. consists
in the employment of contact members hav-
ing relatively large contact surfaces, one or
both of each pair of codperating contact
members being preferably of carbon, By
the use of contacts of this character, the cur-
rent earrying capacity of each rectifying
unit 1s increased, sticking of contacts is pre-
vented, and sparking is reduced.

My invention consists also in the details of
construction and combinations of parts here-
inafter described more fully and claimed.

In the drawings which accompany and
form a part of this specification—

_Figure 1 is a side elevation partly in sec-
tion of ome embodiment of my improved
rectifier; : '

Fig. 2 is a section taken on the line 2—2
of Fig. 1; '

Fig. 8 1s a diagrammatic view showing a
system in which my improved rectifier is
adapted to be used, and in which the rectifier
1s connected to an alternating current cir-
cuit for supplying uni-directional current to
a storage battery: , '

Fig. 4 is a plan view of a modified form of
my improved rectifier;
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Fig. 5 is a plan view of another modifica- -

tion of the same; and

Fig. 6 is a section taken on the line 6—6 of

Fig. .

In the embodiment of my invention which
is illustrated in Figs. 1, 2, and 8, I provide
a magnet 1 which is preferably a permanent
magnet having an almost completely closed
magnetic circuit.
north and south poles of the magnet 1, two
or more armatures 2 and 3, of magnetic ma-
terial and preferably soft iron, are located.
Surrounding the armatures 2 and 3 an actu-
ating coil 4 is provided. The magnet 1,
armatures 2 and 3 and coil 4 are supported
in any suitable manner as by means of a
frame or base 5 of conductive material. The
armatures 2 and 3 are mounted so as to be
capable of vibration in the gap of the mag-
net 1, as for example, by being pivotally
mounted upon a pivot 6 of conductive ma-
terial supported in the frame 5. The arma-
tures 2 and 8 are preferably so mounted as

In the gap between the
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to be capable of independent movement.
The armatures 2 and 3 are provided with
suitable contacts 7 and 8 adapted to cobper-
ate with a stationary contact 9. The con-
tacts 7 and 8 have relatively large. contact
surfaces and are preferably made of carbon.
The carbon contacts 7 and 8 may be mounted
upon or secured to the armatures 2 and 8
in any suitable manner, as for example, by
screws 7’ and 8’ extended through the con-
tacts 7 and 8 and threaded into the ends of
the armatures 2 and 8. The stationary con-
tact 9 has a relatively large contact surface
adapted to coSperate with the contacts 7
and 8, and is preferably made of conducting
metal, such as copper. or brass, but may be
made of carbon. The stationary contact 9
is preferably adjustably mounted upon the
magnet 1, and is insulated therefrom by in-
sulating members 10 and 11 and adjustably
secured thereto by means of a screw 12. The
stationary contact 9 is provided with a screw
or binding post 13 for connecting the con-
tact in a circuit. Obviously, the stationary
contact 9 may consist of a plurality of con-
tacts suitably connected together. A stop

~ 14 of non-magnetic material and preferably
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adjustably mounted upon the magnet 1 is
provided to limit the backward movement
of the armatures 2 and 8 and to keep them

from sticking to the pole of the magnet,

" The stationary contact 9 and the stop 14
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are preferably so adjusted that the ampli-
tude of movement of the vibrating contacts
is very small, for example, from five to ten
one-thousandths of an inch. A binding post
15 is provided on the base 5. The armatures
2 and 8 are in electrical connection with

. the base 5 and its binding post 15 through

the pivot 6 and through flexible wires 16
and 17 connecting the armatures 2 and 3
respectively to the base 5. The wires 16

.and 17 are secured to the armatures 2 and
3 near their pivotal axes, so as to interfere.

as little as possible with their freedom of
vibration.

Referring particularly to Fig. 3, alternat-
ing current mains are shown at 20 and 21.
One terminal of the coil 4 is connected to
one of the alternating current mains 20 by

" a conductor 22, and the other terminal of
the coil 4 is connected to the other main 21°

by the conductor 23. An adjustable con-
denser 24 is preferably connected in series

with the coil 4 and is shown inserted in the

conductor 23. The stationary contact 9 is
connected to one side of the alternating cur-
rent circuit 21 by means of conductor 25,

“and the frame of the device is connected
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to the other side of the alternating current
circuit 20 by means of the conductor 26. In
the circuit containing the contact 9, the
direct current translating device or devices
are connected. I have illustrated as such a
device a storage battery 27 and also an

apparatus.

1,221,081

adjustable rheostat 28 inserted in the con-
nection 26,

' The mode of operation of my improved
rectifying device is as follows :—Reversals of
current oceur in the coil 4 and an alternating
flux is set up in the armatures 2 and 3, there-
by making the upper ends of the armatures
alternately north and south poles. Further-

- more, when the upper ends of the armatures

are of north polarity, the south pole of the
pPermanent magnet is strengthened and the

north pole weakened, and. whken the upper

ends of the armatures are of south polarity,
the north pole of the permanent magnet 1s
strengthened and the south pole weakened.
As a result, the armatures are vibrated in
synchronism with the alternating current
flowing through the coil 4 When the con-
tacts 7 and 8 are in contact with the contact
9 a circuit is established from the alternat-
ing current main 21 through the conductor
25 and contact 9, where the circuit divides,
one branch of it extending through the con-
tact 7, armature 2, to the frame 5 and bind-
ing post 15, and the other branch extending
through the contact 8, armature 8 and the
frame 5 to binding post 15, then from the
binding post 15 to the conductor 26, storage
battery or other direct current translating
device 27, rheostat 28, to the other side of
the alternating current circuit 20. This con-
dition of affairs continues during one half
wave of the alternating current. During
the succeeding half wave, the circuit is
broken at the contacts 7, 8 and 9. - In this
manner, uni-directional current is supplied
to the storage battery or other direct cur-
rent translating device 27. The adjustable
condenser 24 in series with the coil 4 is em-

‘ ployed to advance the phase of the current

In the coil in order to compensate for the
inertia of the armatures and to cause the
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circuit to be broken at the proper times to

avoid sparking.
By the provision of a plurality of com-

- paratively light armatures, capable of inde-

pendent vibration, I am enabled to secure
great sensitiveness of operation, and the
armatures in their movements follow closely
the variations of current in the line and the
coil 4. By connecting the contacts and
armatures in parallel, I am enabled to secure
a large current-carrying capacity in the

nstead of connecting the contacts in
parallel, I may connect them in series as is
llustrated in Fig. 4, or in series-parallel
as is illustrated in Figs. 5 and 6.

- The modification illustrated in Fig. 4 dif-
fers from that shown in Figs. 1 and 2 in
having two stationary contacts 9° and 9
instead of the single contact 9 shown in
Figs. 1 and 2. The two contacts 9 and 9v
are insulated from each other and from the
magnet 1. The contacts 9° and 9 are adapt-
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ed to cobperate with the vibrating contacts
7 and 8 respectively, and are provided with
screws or binding posts 13 and 13° to facili-
tate making circuit connections.. In this
modification the binding post 15 is dispensed
with. The rectifying circuit through this
modification is as follows:—Binding post
13* and comtact 9%, contact 7, armature 2,

"~ armature 3, contact 8, and.contact 9 to
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binding post 13°. In this modification each
time the circuit is broken there are at least
two breaks in series. The drop in potential
across each of the breaks is thus decreased,
and, the apparatus is adapted to be used on
relatively high voltage circuits without in-
jurious sparking. :

In the modification of my improved rec-
tifier illustrated in Figs. 5 and 6, magnets
30 and 31 are provided, which are preferably
permanent magnets of the same form as the
magnet shown in Figs. 1 and 2. In the gap
of the magnet 30 armatures 32, 33 and 34
are located, and in the gap of the magnet
31 armatures 35, 36 and 37 are located. 'The
magnet 30 is mounted upon a frame or base
38 of conductive material, and the magnet
31 is mounted upon a frame or base 39 of
conductive material. The armatures 82, 33
and 84 are mounted so as to be capable of

vibration in the gap of the magnet 30, and-

referably independently of each other, as
or example, by mounting the same upon.a
pivot 40 of conductive material supported
in the frame 38, and the armatures 35, 36
and 37 are mounted so as to be capable of
vibration in the gap of the magnet 31, and
referably independently of each other, as
?or example, by mounting the same upon

the pivot 41 of conductive material support-.

ed in the frame 39. The armatures 32, 88
and 34 are provided with contacts 42, 43
and 44 respectively, and the armatures 35,
36 and 37 are provided with contacts 45, 46
and 47 respectively. The contacts 42, 43, 44,
45, 46 and 47 have relatively large contact
surfaces and are preferably of carbon’and
are mounted on their respective armatures
in any suitable manner. The contacts 42,
43 and 44 are adapted to coGperate with the
stationary contact 65, preferably adjustably
mounted upon one pole of the magnet 30,
and the contacts 45, 46 and 47 are adapted
to cobperate with the stationary contact 66,
preferably adjustably mounted upon one
pole of the magnet 31. The contacts 65 and
66 have relatively large conducting surfaces
and are preferably made of conducting metal
such as brass or copper, but may be made
of carbon. The contacts 65 and 66 are pro-
vided with screws or binding posts 48 and
49 respectively to facilitate making circuit
connections. An adjustable back stop 50

is provided for the armatures 32, 33 and 34,

and an adjustable back stop 51 is provided
for the armatures 45, 46 and 47. An actu-
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ating coil 52 surrounds all of the armatures

-and may be supported by the frames or

bases 38 and 39. The frames 38 and 39 are
mounted upon an insulating support 53.
The armatures 32, 33 and 84 are in electrical
connection with the frame 88 through the
pivot 40, and in order to secure good elec-
trical connection, wires 54, 55 and 56 con-
necting the armatures 82, 83 and 34 respec-
tively to the frame 38 are provided. The
drmatures 35, 86 and 37 are in electrical
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connection with the frame 389 through the

pivot 41, and wires 57, 58 and 59 are pro-
vided connecting the armatures 35, 36 and
37 respectively with the frame 39 in order
to insure good electrical connection between
the armatures and the frame. The wires
54, 55, 56, 57, 58 and 59 are secured to, the
armatures near their pivotal axes so as to
interfere as little as possible with their
freedom of vibration. The frame 88 is con-
nected to the contact 66 by the conductor 60.
The frame 39 is provided with a binding
post 61. In connecting up the modification
shown in Figs. 4 and 3, the coil 52 is con-
nected either directly across the alternating
current mains, or preferably in series with
an adjustable condenser and across the
mains. The contact 65 is connected to one
side of the alternating current circuit by
means. of the screw or binding post 48, and
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the binding post 61 is connected to the direct -

translating device to which uni-directional
current is to be supplied. The other side of
the direct current translating device is con-
nected to the other side of the alternating
current circuit, preferably through an ad-
justable rheostat. The circuit through the
rectifying device when the contacts are
closed is as follows:—To contact 65, then
dividing into three paths, the first through
the contact 42 and the armature 32 to the
frame 38; the second, through the contact 43,
and the armature 33, to the frame 88; and
the third, through the contact 44 and the
armature 34 to the frame 38; then from the
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frame 38 through conductor 60 to the con-

tact 663 at the contact 66, the circuit again
divides into three branches: the first,
through the contact 45 and the armature 35
to the frame 39; the second, through the con-
tact 46 and the armature 36 to the frame
39; the third, through the contact 47 and
armature 37 to the frame 89; then from the
frame 39 through the binding post 61 to the
direct current translating device. This con-
dition of affairs continues during one half
wave of the alternating current, and during
the succeeding half wave the circuit is
broken. In this manner uni-directional cur-
rent is supplied to the direct current trans-
lating device. : ’

The rectifier shown in Figs. 5 and 6 may
also be modified by dispensing with the
binding post 61 and the connection 60, and
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