Aug. 18, 1936. J. G, SOLA 2,051,622

ELECTRICALLY OPERATED SWITCH
Filed July 1, 1935

e | T |
7\ 7z
12 NS |1,9 2
.'”97 il 7 l - 20
I W i ) |
s SR h o,
71T | 28
/
7 N o5 )
7;'9- =
gy T o 4
, 24
20
/I/II/II/II/; j‘rj
41’— ”,',,:\,',\
22 z‘::igii
78
A7
Imfenﬁr;-

IR
"//

O Sobo,
ki

7 = ' ] r«j’l{‘l’[(rf‘/n@g




Patented Aug. 18, 1936

UNITED STATES

2,051,622

PATENT OFFICE

S mesien
ELECTRICALLY OPERATED ‘SWITCH

Joseph G. Sola, Oak Park, INi., assignor to Sela -
Electric Co., Chicage, Hl, a corporation of

Delaware ‘

Application July_ 1, 1935, Serial No. 29,246
7 Claims. " (CL 200—102)

My invention relates to electrically. operated
switches and it has for its object the provision
of a new and improved form and arrangement
of parts whereby & minimum of apparatus shall

5 be effective for obtaining the desired results.
Heretofore it has been customary to employ a
transformer to be connected with the usual com-
‘mercial circuit lines carrying alternating current

for producing current of low voltage suitable for -

10 energization of & separate relay for operating a
switch and capable of being controlled safely by
the use of an ordinary push button. It is the
object-of my invention to provide an improved
combination of parts comprising a transformer

15 adapted to be energized by an alternating current
from any available source and arranged so as io
have its action controlled so as to be made op-
erative or inoperative at will by the manipuia-
tion of a push button or the like connected in &

20 control circuit carrying a current of low voltage
for actuating an armature adapted in turn to
operate a switch. It is one of the objects of
my invention to provide an arrangement of this
type in which the armature is actuated by the

25 magnetic field set up in the core of the trans-
former whereby the necessity for the use of a
separate relay is obviated. .

It is another object of my invention to im-
prove devices of this type in sundry details here-

30 inafter pointed out. The preferred means by
which I have accomplished my several objects are
illustrated in the drawing and are hereinafter
specifically described. That which I believe to be
new and desire to cover by Letters Patent is set

35 forth in the claims.

" In the drawing,— )
Fig. 1 is a top plan view of my improved de-

vice, including a diagrammatic showing of a -

control circuit connected with the secondary coil
40 of the device; -

Fig. 2 is a central vertical sectional view, faken
substantially at line 2—2 of Fig. 1 but with. cer-
tain of the parts shown in elevation; -

Fig. 3 is a top plan view of the switch armature

45 as shown in Fig. 2, with the mounting rod shown
in section; and :

Fig. 4 is a fragmentary detail view, being a
sectional view taken at line 4—4 of Fig. 2. -

" Referring now to the several figures of the
50 drawing, in which corresponding parts are indi-
cated by the same reference characters, {8 indi-
cates a core bar upon which a primary coil it
is mounted. In the arrangement shown, the
ends of the core bar I8 are connected by means
55 of auxiliary core means comprising core bars 12

and {3 in spaced relation to the bar 0 at op-
posite sides thereof, and end core bars 14 and 15.
In the arrangement shown the core means as
above set forth constitute a double loop arrange-
ment, each of the side core bars 12 and {3 being 5

- eonnected in loop formation with the bar 10 so

as to provide all-metal return paths for any mag-
netic flux set up in_the bar 10. : :

Upon the core bar 10 is spaced relation to the
coil f{, T have provided a secondary coil 16 in 10
transformer relationship to the coil f i, such
coil i6 being of the required number of turns for
broducing therethrough an induced current of
the desired low voltage. Across the loop at op-
posite sides of the device between the coils 14 15
and 1§, I have provided shunt core members {7
and {8 which in the arrangement. shown are
mounted flush against the faces of the side core
bars {2 and {3 respectively but are provided with
air gaps, at their inner ends adjacent to the core 20
bar 18, the air gaps in the arrangement shown
having members {9 of fiber or other non-mag-
netic material mounted snugly therein so as to
hold the shunts by a frictional grip in position
in spaced relation to the bar 6. i 2

Upon the face of the core, being the upper
face in the arrangement shown in ‘Fig. 2, I'have
mounted a bracket 20 upon the upper ends of
which in turn is mounted a plate 21 of insulat-
ing material. Upon the plate 21 I have mounted 3¢
binding posts 22 connected with the coil If for
connection therewith of leads 23 from a source
of electric power, such as the line wires of an
ordinary commercial circuit furnishing alternat-
ing current. At the opposite end of the device, 35
T have mounted binding posts 24 upon the in-
sulating plate 21, such binding posts being con-
nected with the coil 16 and serving to connect
therewith leads 25 of an auxiliary circuit having
an ordinary push button 26 connected therein. 40

As will be readily understood by those skilled
in the art, when the circuit through the coil .
6 is open, with the leads 23 connected with g
suitable source of alternating current, only a small
exciting current will flow through the coil 1f 45
serving to establish a magnetic flux- through the
core. Under such circumstances, practically none
of the flux passes through the shunts 17 and (8.
‘When, however, the circuit through the coil 16 is
closed, a part of the flux threading the primary 590
coll {1 is diverted through the shunts {7 and 18
and across the air gaps. In the arrangement
shown, the parts are so arranged as to provide a
current of low voltage through the coil 16 as com- '
pared with the voltage and amperage of the cur- 55
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rent ayallable through the leads 23. Under these
eircumstances, it is perfectly safe to open and
closé the circuit 25 by the use of a push button,
the push button thus controlling the flow of work
current through the coil if.

Upon the insulating plate 21 I have mounted
additional binding posts 27 and 28 which are pro-
vided upon their lower ends with contact mem-
bers 29, the binding posts serving for the con-

‘nection of leads 30 for delivery of current in series

therethrough to any desired work devices. For
connecting the contacts 29, Ihave provided a resil-
fent switch member 31 of conductor material
which is disposed below the contacts 29 so as to
be movable into engagement therewith for com-
pleting the circuit from one lead 30 to the other.
In the arrangement shown, the resilient switch
member 31 is mounted upon and supported by an
operating arm 32 in the form of a rod extending
upwardly through an opening in the core bar
10 and provided upon its lower end with an ar-
mature 33 of magnetic material in bridging rela-
tion with respect to the air gaps hetween the
shunts and said core bar t0. The switch mem-
ber 3! is held movably in position by means of
guide pins 34 depending from the plate 21 and
extending through openings in the switch mem-
per. As is clearly shown in Fig. 2, the switch
member 34 is effectively insulated with respect to
the operating arm 32 by the use of insulating
members 35 of any approved form. The operating
arm 32 and armature 33 are normally held in their
lowermost position as shown in Fig. 2, with the
armature spaced downwardly away from the core
means by the use of a spring 36 interposed be-
tween the plate 21 and the means for mounting
the switch member 31 in position on said arm.
In operation, with the parts in the condition and
position as shown in the drawing, when the push
button 26 is operated for closing the circuit
through the coil 16, a current of low voltage is
{nduced in the coil 16 and the circuit 25, a work
current.of corresponding volt-amperes strength
being caused to flow through the coil i! whereby
a magnetic field is produced within the shunts 17

and (8. The armature 33 is then drawn upwardly .

against the action of the spring 36 serving to
bring contacts 31 carried by the switch member
31 into engagement with the contacts 29 so as to
clectrlcally connect said contacts 29. In the ar-
rangement shown, the resilient switch member
31 is bowed downwardly at its intermediate por-
tion and the arrangement is such that the con-
tinued upward movement of the armature 33 and
rod 32 after engagement is established between
the contacts 3T and 2§ serves to partially
straighten the switch member so as to give the
contacts 371 a wiping engagement with the con-
tacts 29. In the arrangement shown, the arma-
ture 33 is provided with loops or coils 38 prefer-
ably of -copper about portions of the armature,
which is preferably made of iron, whereby a shad-
ing coil effect is obtained for holding the arma-
ture in engagement with the face of the core
without vibration during the period when an al-
ternating flux is being produced in the shunts 117
and i8. This effect is produc/ed by the reaction
of magnetic fields set up by currents traversing
the loops 38 with the fleld in the core means and
the field in the armature, all as is well under-
stood by those skilled in the art.

By the use of my improved arrangement, I am
enabled to control a switch adapted to handle
a heavy current by the use of a push button in a
circuit carrying at a maximum a current of low
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voltage. This is accomplished in my arrange-
ment by the use of a minimum of apparatus com-
bined in a novel manner for producing an im-
proved cooperative effect.

I claim:— .

1. In a device of the type described, the combi-
nation of a core in the form of & closed loop com-
prising a core bar and auxiliary core means con-
necting the ends of the bar providing.a return
path for magnetic flux set up in said bar, a coil
on said core loop adapfed when energized by an
alternating current to produce an -alternating

magnetic flux in said loop, shunt core connections
across said loop adjacent to said coil and includ-
ing an air gap therein, a second coil on said core
loop on the opposite side of said shunt core con-
nections from that at which said first named
coil is located adapted when connected in a closed
circuit to carry an induced current which in turn
causes a portion of the flux to be diverted to said
‘shunt core connections -from that part of the
Jloop upon which said second coil is mounted,
an armature yieldingly mounted in position to
bridge said air gap and capable of having a mag-
netic field established therein so as to be at-
tracted toward said shunt core connections when
the circuit Is closed through said second coil, and
means adapted by reaction with the field in said
armature and the field in said core to prevent
vibratory. movement of said armature as the
flux is successively reversed in said core.

2. In a device of the type described, the com-
bination of a core in the form of a closed loop

ocomprising a core bar and auxiliary core means
connecting the ends of the bar providing a return
path for magnetic flux set up in said bar, a coil
on said core loop adapted when energized by an
alternating current to produce an alternating
magnetic flux in said loop, shunt core connec-

_tions across said loop adjacent to said coil and
including an air gap therein, a second coil on
said core loop on the opposite side of said shunt
eore connections from that at which said first
named coil is located adapted when connected
in a closed circuit to carry an induced current
which in turn causes a portion of the flux to be
diverted to said shunt core connections from
that part of the loop upon which said second coil
is mounted, an armature of magnetic material
yieldingly mounted in position to bridge said air
gap so as to be attracted toward said shunt core
connections when the circuit is closed through
said second coil, and shading coil means carried
by said armature for preventing vibratory move-
ment of the armature as the flux is successively
reversed in said core. -

3. In a device of the type described, the com-
bination of a core in the form of a closed loop
comprising a core bar and auxiliary core.means
connecting the ends of the bar providing a re-
turn path for magnetic flux set up in said bar,
a coil on said core loop adapted when energized
by an alternating current to produce an alter-
nating magnetic flux in said loop, shunt core
connections across said loop adjacent to said
coil and including an air gap therein, a second
coil on said core loop on the opposite side of said
shunt core connections from that at which said
first named coil is located adapted when con-
nected in a closed circuit to carry an induced

~current which in turn causes a portion of the
flux to be diverted to said shunt core connec-
_tions from that part of the loop upon which
said second- coil is mounted, an armature yield-
ingly mounted in position to bridge said air gap
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and capable of having a magnetic field estab-
lished therein so as to be attracted toward said
shunt core connections when the circuit is closed
through said second coil, means located in the
magnetic fleld adapted by reaction therewith to

prevent vibratory movement of the armature as

the flux is reversed successively in said core, line
contacts carried by said core means, switching
means for operatively connecting said line con-
tacts, and means for ‘moving said switching
means by power from said .armature for closing
the switching means when said armature is given
an operative movement with respect to the core.

4. In a device of the type described, the com-
bination of a core in the form of a closed loop
comprising a core bar and auxiliary core means
connecting the ends of the bar providing a re-
turn path for magnetic flux set up in said bar,
& coil on sald core loop adapted when energized
by an alternating current to produce an -alter-
nating magnetic flux in- said loop, shunt core
connections across said loop adjacenf to said
coil and including an sir gap therein, a second
coil on said core loop on the opposite side of
sald shunt core connections from that at which
said first named coil is located adapted when
connected in a closed circuit to carry an induced
current which in turn causes a portion of the
flux to be diverted to said shunt core connections
from that part of the loop upon which said sec-
ond coil is mounted, an armature movably
mounted in position to bridge said-air gap and
capable of having a magnetic field established
thnrein 50 as to be attracted toward said shunt
coré connections when the circuit is closed
through said second coil, means carried by said
armature and located in the field of the flux
diverted through said shunt connections adapted
by reaction therewith to prevent vibratory move-
ment of the armature as the flux is reversed suc-
cessively in. sald core, an operating arm con-

-nected with said armature so as to be moved
thereby, yielding means for holding said arma- -

ture normally in spaced relation to said core, a
switch member carried by said cperating arm,
and line contacts carried by said core means in
position to be electrically connected by said
switch member when said armature is moved
toward said core.

5. In a device cf the type described, the com-
bination of a core in the form of a closed loop
comprising a core bar and auxiliary core means
connecting the:ends of the bar providing e re-
turn path for magnetic flux set up in said bar, 2
coil on said core loop adapted when energized

. by an alternating current to produce an slter-

nating magnetic flux in said loop, shunt .core
connections across said loop adjacent to said
coil and including an air gap therein, a second
coil on sald core loop on the opposite side of

~ said shunt core connections from that at which
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said first named coil is located adapted when
connected in a closed circuit to carry an induced
current which in turn -causes a portion of the
flux to be diverted to said shunt core connec-
tions from that part of the loop upon which said
second ceil is mounted, an armature movgbly
mounted in position to bridge said air gap and
capable of having a magnetic fleld established
therein so as to be attracted toward said shunt
core connections when the circuit is closed
through said second coil, means carried by sald

armature and located in the fleld of the flux -

diverted through sald shunt connections adapied

3

by reaction therewith to prevent vibratory move-

. ment of the armature as the flux is reversed suc-
_cessively in sald core, a bracket mounted on the

face of said core means opposite the face at which:
said armature is mounted, line contacts carried j
by said bracket, an operating arm connected
with said armature and extending intoc position
between said line contacts, yielding means for
holding said armature normally in spaced rela-
tion to-said core, and a switch member carried 10
by said operating arm in position for electrically
connecting said line contacts when said armature

is moved toward said core.

6. In a device of the type described, the com-
bination of a core in the form of a closed loop 15
comprising a core bar and auxiliary core means
connecting the ends of the bar providing a re-
turn path for magnetic flux set up in said bar,

& coil on said core loop adapted when energized
by an alternating current to produce an alter- 20
nating magnetic flux in said loop, shunt core
connections across said loop adjacent o said coil
and including an air gap therein, a second coil

- on said core loop on the opposite side of said

shunf core connections from that at which said 285
first named coll is located adapted when con-
nected in a closed circuit to carry an induced cur-
rent which in turn causes a portion of the flux to
be diverted to said shunt core connections from
that part of the loop upon which said second coil 30
is mounted, an armature movably mounted in
Dosition to bridge said air gap and capable of
having a magnetic field established therein so as

" to be attracted toward said shunt core connec-

tions when the circuit is closed through said 35
second coil, means carried by said armature and
located in the field of the flux diverted through
said shunt connections adapted by reaction there-
with to prevent vibratory movement of the srma-
ture as the flux is reversed successively in said
core, a bracket mounied on the face of said core
means opposite the face at which said armature
is mounted, a plate of insulating material mount-
ed on said bracket across the face of the core,
line contacts mounted on said insulating plate,
an operating rod connected with said armature
and extending through an opening in the core
into position between said line contacts, yielding
mesns for holding said drmature normally in
spaced relation to said core, and a resilient switch.
member of conductor material carried by said op-
erating rod and insulated from said core and
bowed downwardly at its intermediate portion in
position for electrically connecting said line con-
tacts when said armature is moved toward said
core and adapted to hsve a wiping ‘engagement,
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* with said line contacts as said armature moves

to the limit of its motion toward the core.

7. In 2 device of the type described, the combi-
nation of a core in the form of a closed loop com-
prising a core bar and auxiliary core means con-

80

"necting the ends of the bar providing a return

path for magnetic flux set up in said bar, a coil
on said core iocop ada.pted when energized hy an
alternating - current to produce an . alternating
magnetic flux in said loop, a second coil on said
core loop in spaced transformer relationship to
‘said first named coil, means comprising an arms-
“ture movable toward and from said loop and nor-
.mally standing in spaced relation to the loop
adapted in cooperation with the loop to provide
‘a shunt connection about sald first named coil
independently of said second coil and adapted
normally to include an air gap in the connection
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by the loop independenily of the shunt connec~
tion, the arrangement being such that said sec-
ond coil when the circuit is closed therethrough
carries an induced current which causes a por-
tion of the flux to pass through the armature
whereby the armature is moved by magnetic at-

traction toward the loop, an electric switch con-
nected with said armature and operated thereby,
and means for preventing vibratory movement of
said armature as the flux is successively reversed
in said core.

JOSEPH G. SOLA.
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