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To all whom ¢t may concern!

Be it known that ¥, Troma
a citizen of the United Sia
Milwaukee, in the county of &
State of Wisconsin, have invent
useful Ymprovements in Hlectric
of which the following is o fui
cisé, and exact description, vel
had to the accompanying drawing,
a part of this specification. _

My invention relates to improvem
glectric switches, and more pariicu
those which are electro-magnetica
erated. .

My invention has for its objsct to p
an efficient and durable switch, partiesn
applicable for controlling circuits thr
which large currents are passed.

Other objects and advantsges of 3
vention will be hereinafter set fort

For the purpose of more fully disclosing
the characteristic featuves of wmy invention,
T shall describe the embodiment thereof,
illustrated in the accompanying drawings,
which device is one that I have worked out
in practice. It should be understood that
my invention is not limited fo the partic
construction illustrated, but is capable
various modifications.

The views in the asccompanying drawings
are as follows:

Figure 1 is a front elevation of the de-
vice; Fig. 2 is a side elevation of Fig. 13
Fig. 3 is a view similar to ¥ig. 1, showing
parts of the device in section; Fig. & is & ck of the insulaiing panel &
sectional view taken on line 4—4 of Fig. 1; hereinafter explained, the stems of the con-~ 4o
Figs. 5, 6 and 7, are enlarged detail views of tact blocks form binding posts and are,

vece
h are prefer
o ognd 1ory

nay be

- parts of the device, and Fig. 8 diagram- therefore, provided with binding nuts 17.

matically illustrates one circuif arrvange- Fulerumed on pias 19, which pass through
ment for this device. " the base of the supporting frame, arve 2 pair
The device illustrated is provided with a of.contact arms 20. The arms 20 ave prefer- 95
supporting- frame 1, having suitable sup- ably provided with angularly disposed tail
porting members 2. For convenience of pieces 21, the ends of which are preferably
manufacture, I prefer-to form the frame in arranged to overlap and interfit, as shown in
two parts, which may be secured together in Fig. 4. Extending through the overlapping
any suitable manner. The construction of = ends of the tail pieces 21 of the contach arms 100
the supporting frame is best illustrated in -is a pin 22. ‘The apertures in the tail piece
Figs. 2, 3 and 4. The two members of the 21, thro which the pin 22 extends, are
frame are of substantially the same con- preferably siightly elongated to permit the
struction, and I shall, therefore, only de- contact srms fo be moved inwardly. This
seribe one of the same in detail. Hach mem- arrangement provides means for limiting
ber of the frame is preferably provided with' the entward movement of the contact arms
a back portion 3 and a forwardly estending and ins movemens of the contact arms
portion 4. The forwgedly exiending por- simn The contacht arms %0 are
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adapted to be drawn inwardly by electro-
magnets 23, mounted on the cylindrical por-
tions 5 of the frame, said cylindrical por-
tions forming the cores of said magnets.
The magnets are preferably wound on'insu-
lating spools 24, of any preferred type, and
in practice I prefer to interpose metallic
bushings 25 between the insulating spools
and the cylindrical portions 5 of the sup-
porting frame. The bug ngs are preferably
provided at their ends wrsh annular flanges
for engaging the ends of the insulafing
sponls.  As shown, the ends of the magnets
23 project beyond the ends of the cylindricat
portions 5 of the frame, and I therefore

preferably form annular recesses 28 in the.

contact arms 20 for receiving' the ends of
the magnets to permit the arms to be drawn
inwardly sufliciently to engage and seal with
the ends of the cylindrical portions 5 and
the extensions 6 and 7.

With the arrangement thus far described,
I have found, ‘n practice, that upon the clo-
sure of the circuats of the magnets 23, the
arms 20 are quickly drawn inwardly, but
rebound and fall backward almost immedi-
ately. This I have found is due to the fact
that when the circuits of the magnets are
closed the current therethrough does not rise
to its full strength ummediately on account
of the retarding effect of self induction,and
consequently the magnets are not sufficiently
energized to retain the arms in closed posi-
tion. - This difficulty I have found can be

overcome by reducing the gap in the mag-:

netic circuit of each magnet so that its mag-
netiz flux will not seek the path through the

arm 20 until after the current through the

magnet has attained nearly its full value
and a strong. magnetic field has been de-
veloped. This result can be secured in a
simple and efficient manner by placing an
iron ring.30 at the outer end of each mag-
net. With this arrangement it will be seen
that when the circuits of the magnets are
first closed, the magnetic flux will pass

_ through the iron rings instead of through

50
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80

1]

arms 20 inasmuch as the paths through the
rings are shorter. Thus the arms are not
drawn inwardly until the current through
the magnets attains nearly its full strength
and the cores are strongly magnetized.

When the arms are finally drawn inwardly:

they will be firmly held in closed position.
The rings are preferably formed with ahnu-
lar flanges 81, adapted to surround the ends
of the insulating spools upon which the
magnets are wound. The rings 30 are held
in place by means of rods 32. One end of
each of the rods 32 is screwed into the
frame, while the other end passes through
an ear 33 provided on the rings 30. Nuts
34 are then screwed onto the ends of the
rods 82 to hold the rings in place.

In practice I prefer to provide means for

: ma-mially operating the contact arms in the

event the magnets fail to operate. Of
course, various means may be provided for
this purpose. The means which I have

-shown for accomplishing this purpose, com-

prise a pair of hand wheels 85, the hubs 36
thereof being threaded onto screw-threaded
rods 37 projecting, from the ends of the
cylindrical portions 5 of the frame and ex-
tending through suitable apertures provided
in the contact arms. The rods 37 are pref-
erably screw-threaded into the ends of the
cykindrical portions 5 and are prevented
from turning by means of screws 38. The
arms 20 are preferably recessed to receive
the hubs 36 of the hand wheels. Interposed
between the arms 20 and the ends of the

70

80

hubs 86 are disks 89, which bear against -

coil springs 40 surrounding the rods 37, and
set into suitable recesses provided in the
ends of the hub. For locking the hand
wheels against rotation, when not in use, I
provide locking pins 41, which pass through
the hubs 36 and the rods 37. "It will thus be
seen that by removing the pins 41 the hand
wheels may be turned on the rods 37 to
force the contact arms inwardly. As be-
fore stated, these hand wheels are provided
merely for the purpose of operating the
arms 20 should the magnets, for any rea-
son, fail to operate. o
At their upper extremities the arms 20

85

90

95

are preferably bifurcated to receive arcing -

contact arms 45, which are fulcrumed on
pins 46 passing through the bifurcated por-
tions thereof. In practice any desired num-
ber of arcing contact arms may be mounted
on each of the contact arms 20. In the de-
vice illustrated I have shown two of such
devices provided on each contact arm. The
arcing contact arms are provided at their
uppér ends with arcing contacts 47, of any
desired type. The contacts 47, which I
have shown, comprise angle plates, having
one end therof beveled or inclined and fit-
ting into correspondingly shaped notches in
the arms 45. The contacts are secured to
the arms by means of screws 48, (Fig. 5).
The bifurcated portions of the arms 20 are
preferably connected by a cross piece 49.
Projecting from the cross piece 49, and ex-
tending through suitable apertures provided
in the contact arms, are rods-50, the ends of

which .are preferably screw -threaded and’

carry nuts 51. Surrounding the rods 50,

.and interposed between the arcing contact

arms and the nuts 51, are coil springs 52,
which tend to force the arcing contact arms

inwardly against the cross pieces 49. The

pressure of the springs 52 may be regulated
by adjusting the nuts 51 on the rods 50.
Secured to the contact arms 20, below the
arcing contact members, are a plurality of
main contacts 55. Any number of these
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contacts may be provided. In practice I 130
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prefer to form the main contacts of a plu-
rality of laminations adapted to be secured
in suitable holders 56 and to the contact
arms 20 by means of bolts 57. The lami-
nated main contacts 55 are so arranged that

their lower extremities will engage the con-

tact blocks 11 carried by the supporting
frame. Extending upwardly -from the
main contacts 55 are a series of spring
fingers 60, each provided at its end with a
contact or contacts 61. The auxiliary con-
tact members 60 may be conveniently -se-
cured in the main contact holders. The

- -arcing contacts, the auxiliary contacts and
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the main contacts, are so arranged that
when the arms 20 are moved inwardly said
contacts will successfully engage their re-
spective stationary contacts in the order
named. The arcing contact arms are elec-
trically connected to the arms 20 by flexible
conductors 58.

The stationary contacts which are adapt-
ed to be engaged by the upper ends of the
main contact and the arcing contacts, are
carried by a frame 70, which may be of any
desired construction. As shown, the frame
70 is provided - with a back portion 71,
adapted to bear against the front of the in-
sulating panel. Projecting forwardly from
the portion 71 are a pair of substantially
parallel extensions 72, which have rear-
wardly projecting screw-threaded stems 73,
extending through suitable orifices provided
in the insulating panel. The stems 73 serve
as means for securing the frame 70 to the

.insulating panel and carry nuts 74, adapted

to be turned to draw the frame  firmly
against the panel. As will be hereinafter
explained, the stems 73 form binding posts
and are, therefore, provided with nuts 75.
Extending downwardly from the extensions

- 72 are arms 76, provided at their ends with
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enlarged portions 77, which are secured to-
gether by bolts 78, but separated by a strip
of insulating material 79. The purpose of
insulating the portions 77 from one another
will be hereinafter explained. Iach of the
portions 76 is provided with a rearward ex-
tension. 80, having a screw-threaded portion
passing through the insulating panel and
carrying a nut S81. adapted to be turned
against the back of the insulating panel.
This arrangement provides additional
means for securing the frame to the insnlat-
ing panel. In practice I prefer to provide
the portions 77 of the frame with contact
surfaces 82, adapted to be engaged by the
upper ends of the ninin contacts earvied by

‘the arms 20. Extending upwardly from the

portions T7, and preferably formed inte-
grally therewith, are carbon contact holders
85. 'The contact holders 83 are constructed

- to receive carbon contact blocks 86, which

65

may be retained therein by suitable clamp-
ing plates 87 secured in place by bolts 88.

The carbon contact blocks 86 are arranged
to be engaged .by the arcing contacts 47
carried by the contact arms 20. The contact
holders 83 are also provided with contacts
90 adapted to be engaged by the auxiliary
contacts 61 carried by the contact arms 20.

For disrupting the ares produced by the
arcing contacts, I provide blow-out devices
having iron cores 91 arranged between the
arms 76 of the frame 70 and the arcing con-
tact holders 85. Secured to the ends of the
cores 91 by serews 92, and arranged on op-
posite sides of the carbon contact blocks 86,
are pole pieces having polar faces 93. The
blow-out devices are supported by means of
extensions 94, having screw-threaded por-
tions passing through the insulating panel
and secured therein by nuts 93. Arranged
between the polar faces are insulating chutes
or barriers 96, having a portion 97 disposed
between the cores 91 and the carbon contact
holders 85. - With this arrangement it will
be seen that the cores of the blow-out
devices are surrounded on three sides by
port.ons of the frame 70. As will be here-
nafter explained; the current passing
through the frame 70 magnetizes the cores
of the blow-out devices and hence no special
blow-out coils are required.

As shown in Figs. 1, 2 and 4, I may pro-
vide auxiliary. switches adapted to be actu-
ated by the contact members when moved
inwardly. These switches may be of any
desired form. As illustrated, they are
motinted on an insulating panel 100, secured
to the supporting frame above the magnets
23 by means of bolts 101. Suitably secured
to the panel 100, and projecting outwardly
therefrom, are two pairs of contact studs
102 adapted to be bridged by the contact
disk 103. The contact disks are loosely
mounted on rods 104, which are slidably
mounted in brackets 103 secured to the in-
sulating panel. Rigidly mounted on the
rods 104 are collars 106, against which the
contacts are arranged to be pressed by coil
springs 107. The springs 107 swrround the
rods 104 and bear agamnst the end of the
brackets 105, thereby normally holding the
contact disks agninst their respective sets
of contact studs, The disks 103 are ar-
ranged to be disengaged from their contact
by studs 108, carried by the contact mem-
bers and arranged to engage and press the
rods 104 inwardly when the contact mem-
hers are moved mwardly. As illustrated,
the studs 108 ave screw-threaded and are
adjustably secured by nuts 109 to ears 110
provided on the contact members. In prac-
tice, the contact studs and the bolts for
sectiring the brackets, are arranged to pass
through the insulating panel and I, there-
fore, prefer to interpose a layer of insulat-
ing material 111 between said panel and the
supporting frame to prevent short circuits,

76
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In Fig. 8, which diagrammatically illus-
trates one” circuit arrangement for the

‘switch, I have shown the switch in a sche-

matic way. The supporting frame and
the switch arms having been omitted in this

“view, I have shown the arcing contacts 47,

electrically connected to the main contact
blocks 11 by conductors 112. The contact
blocks 11 are shown to be electrically con-
nected by a conductor 113, which in turn
is connected by conductor 114 to main line
115 of the supply circuit. The binding posts
73 of the frame 70 are electrically connect-
ed by a coriductor 117, which in turn is con-

nected to one side of a translating circuit
118. 'The opposite side of the translating

circuit is connected by conductor 119 to
main line 116. Any suitable translating

devices 120 may be connected in the trans-

lating circuit. As shown, the windings 23,
for operating the main contact arms, are
connected in series across the supply cir-
cuit. It should be understood, however, that
the windings may be connected in circuit in
any desired manner. For controlling the
circuits of the windings 23, a switech 121
may be provided, and for reducing the flow
of current through the windings, after the
contact arms have been drawn inwardly, a
resistance 122 may be connected in cireuit
therewith. The resistance 122 is arranged
to be normally short circuited by the auxil-
iary switches, With the switch 121 open,
no cuirent will flow through the windings
23 and consequently the contact arms will
be in their open position. Therefore no
current will flow through the translating
devices. Assuming now that the switch 121

_is closed, circuit will be closed.through the.
windings 23.

This circuit may be traced
from main line 115 through switch 121
through the auxiliary switches and’ the
winding 23 to main line 116. It will thus be
seen that the resistance 122 is excluded from
circuit. As soon as the magnets 23 become
fully energized the contact arms are drawn

inwardly, causing the arcing contacts, the

auxiliary contacts and the main contacts to
engage their respective stationary. contacts
in the order named. As soon as the arcing
contacts engage the carbon-¢ontacts, cir-
cuit is closed from main line 115 by con-
ductor 114 to conductor 113, thence divid-
ingly through the contact arms and the are-

ing contacts to the carbon contacts on op-.

posite sides of the frame 70, and thence
through the translating devices to main line
116.  Owing to the peculiar shape of the
frame 70, and to the insulation, the current
flowing, when only tlie arcing contacts are
closed, is forced to take tortuous paths
around three sides of the cores of the blow-
out devices. This results in magnetizing
the cores of the blow-out devices and caus-
ing the blow-out devices to disrupt any arcs

1,183,159

formed between the arcing contacts. When
the contact arms are drawn to their inner-
most positions the main contact brushes will
bridge the main contacts 11 and 82. Of
course; as soon as the main contacts are
closed, little or no current will flow through
portions 85 of the frame 70. However, when
the arms 20 move outwardly, the main con-
tact brushes will leave their respective con-
tacts before the arcing contacts are sepa-
rated, and, therefore, the cores of the blow-
out devices will' be magnetized in ample

- time to extinguish the arcs formed between

the arcing contacts as they are separated.
When the switch arms 20 reach their closed
position the auxjliary switches are opened,
thereby inserting the resistance 122 in cir-
cuit with the windings of the magnets 23.
This results in decreasing the flow of cur-
rent through the magnets to an amount just
sufficient to cause said magnets to retain the
contact arms in closed position. = :

As already set forth, the construction
which I disclose provides two paths for the
current passing therethrough, and conse-
quently the arcing between each set of arc-
ing contacts is reduced. It should be under-
stood, however, that my invention is not
limited to this arrangement, as one contact
arm might be sufficient.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, is: ~
. 1. In an electric switch, the combination
with a magnet frame having at its base
means for supporting the same in a vertical
position, horizontally disposed electromag-
nets mounted upon opposite sides of said
magnet frame in axial alinement, switch
arms pivoted upon opposite sides of said
magnet frame contiguous to its.base to be
actuated by said electromagnets and con-
tacts carried by said magnet frame to be
engaged by said switch arms.

2. In an electric switeh, the combination

k4
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80
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with a magnet frame having at its base -

means for supporting the same in a vertical
position, horizontally disposed electromag-
nets mounted upon opposite sides of said
magnet frame in substantially axial aline-
ment, switch arms pivoted on opposite sides
of sald magnet frame contiguous to its base

.to be actuated by said electromagnets, an

insulating panel secured to and supported
by said magnet frame and a set of contacts
to be engaged by each of said switch arms,
certain of said econtacts -being mounted
directly upon the magnet frame and others
upon said insulating panel.

- 8. In an electric switch, the combination
with a vertically disposed self-supporting
magnet frame, of an electromagnet carried
thereby, a vertically. arranged switch mem-
ber pivoted to said magnet frame and ar-

115

120

125

ranged to be actuated by said electromagnet, 130
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g
. poviion of sald £
electromagnet proj 2
magnet frame above and below
drical portion znd disposed in a p
relation thereto and s vertically di
awriteh arm foleromed to said magnet frame
znd constituting an srmature for said elec-
iromiagnet, said switch arm when attractec

Bperating with said

by said electromagnet cobpers
. . ) s . . ., 2
pole pieces to complete magnetic cirewits Tor

-gaid electromagnet,

5. In an eleciric switch, the combination
with a magnet frame having a cylindrical
portion and projectiny povilons arranged
substantially paraliel to tue axie of sald
eylindrical portion, aa electromagnet mount-
ed on the cylindrical portion of said frawme,
a switch arm fulcrumed éo said magneb

frame and arranged to be actuated by said

magnet, said switch arm and said wroject-
ing portiens of the frame being adapied to
coinplete magnetic circuits for seid magnet,

serew-threaded rod projecting from the
yhindrical portion of said frame and ex-
mnding throngh said switch awm, and a
and wheel having an inierna serew-
weaded hub Atting onto said rod, said hand
heel being adapted to be turned vo actuate
said switch arin. .

G, In an electric switeh, in combin
novabis contact member, a static
act holder sarrying a maln condacy
o contact arvanged o be en

itch member, and z megn
ice, satd condact holds
ic form a tortuous conal
the corve of said blow-out

in

movable contact member, a sbat
ach holder provided with o conta
o be engaged by said contact member, ar
a magnetic blow-out device having & core
Atfing between portions of sald conbacy
holder, the contact on said hoider being s
located as to. cause the current
therethrough to also pass through
tions of said holder surrounding sai
8. In an electric switch, the combination
with g movable contact member, of a sta-
3 ded with a con-

RS

d a mag-
re disposed

P G

between the parallel portions of said holder,

the contact on said holder being so arrangsd

=0

5 current passing therethrough
parallel portions of said

fectromagnetic apparatus, a

me uember, a winding therefor
b antial amount of self-induc-
£ magnetizable member, ineans
fo the latter for free movement
ta ! from the first named mem-
)

and means providing a magnetic circuit
shunting gaid mnovable member of such rela-
Jvely lower reluctance as to permit. the pas-
‘ agnetic flux sufficient to preveud
attraction of said movable member until
current in the magnetizing winding
g to substantiaily its full value,
10. In an electric switch, in combination,
magnet fraine, an electromagnet having &
orve attached to said frame, said frame
aving projections extending substantially
r

&
P11

B

N et

magnet and forming the armature
hereot, and a magnetic rving arranged at the

w

W

P

Ly

end of said magnet for diverting the mag-
netic flux of said magnet from said contact

mber until said magnet becomes substan-

tially fully energized.
11. In an eleciric switch, in combination,

two contact members, electromagnetic means
tending to operate the same in opposite
divections independently of one another and
interlocking means for said members insur-
ing operation thereof in unisom.

19. In an electrie switch, in combination,
swo conbact members, elactromagnetic means
tending to operate the same in opposite
e and independently of one another,
{ aperating means for said members
toriocking means for said members
» operation thereof in unison.

n an electric switch, in combination,
met frame, electromagnets mounted
sair of contact members movable
sposite divections and adapted to be
actuated by said magnets, said contact mem-

interlocked to move in unison, &
4

)
&
e}
&5

pair tionary contacts carried by said
magh ame, and .3 stationary contact
holder provided with a pair of contacts, each
of said contact members being adapied to
cloctrically connect one of said contacts on
said magnet frame to one of the cordlacts
cerried by said contact holder. _

14, an electric switch, in combination,
. magnet frome provided with a forwardly

zxztending portion provided on opposite
sides with laterally extending cylindrical
vortions, electromagnets mounted on the
cylindrical portions of said frame, and a
pair of contact members pivoted on opposite
sides of said magnet frame and movable in
opposite directions, ~sald contact members
being adapted to be actuated by said mag-
nets.
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15. In an electric switch, in combination,
a magnet frame provided with a forwardly
extending portion provided on opposite sides
with laterally extending cylindrical por-
tions, electromagnets mounted on the cylin-
drical portions of said frame, and a pair of
contact members pivoted to said magnet
frame and movable in opposite directions,
said contact members being adapted to be
actuated by said magnets, and projections
on said magnet frame adapted to be engaged
by said contact members to complete mag-
netic circuits for said magnets.

16. In an electric switch, in combination,
a magnet frame provided with a forwardly
extending portion provided on opposite sides
with laterally extending cylindrical por-
tions, electromagnets mounted on the cylin-
Grical portions of said frame and .a pair of
coutact members pivoted to said magnet
frame -and movable in opposite directions,
said contact members being adapted to be
actuated by said magnets, screw-threaded
rods projectirg from the cylindrical por-
tions of said magnet frame and extending
through said contact members, and hand
wheels having internally serew-threaded
hubs fitting onto said rods, said hand wheels
being adapted to be rotated to actuate said
contact members. v

17. In an electric switch, in combination,
a magnet frame formed in two parts, each
part having a forwardly extending portion
carrying a laterally extending cylindrical
portion and lateral extensions arranged sub-
stantially parallel to the axis of the cylin-
drical portion, said parts being adapted to
be secured together so that sald extensions
will project in opposite directions, electro-
magnets mounted on said magnet frame, and
a pair of contact members pivoted-to said
frame and adapted to be actuated by said
magnets. ‘

18. In an electric switch, in combination,
a pair of contact members movable in oppo-
site directions and interlocked te move in
unison, electromagnets for actuatingsaid con-
tact members, said contact members form-
ing the avmature of said magnets, and means
for diverting the magnet fluxes of said mag-
nets from said contact members until said

magnets become substantially fully ener--

19. In an electric switch, in combination,
a pair of contact members, movable.in oppo-
site directions and interlocked to move in
unison, electromagnets for actuating the
same, said contact members forming the
armature of said inagnets, and a magnetic
ring provided at the end of each magnet ad-
jacent to its corvesponding contact member
for diverting the magnetic fluxes of said
magnets from said contact members until
said magnets. become gubstantially fully
encrgized. '

1,183,159

20. In an electric switch, in combination,
a pair of contact members movable in oppo-
site directions, a stationary contact holder
provided on opposite sides with contacts ar-
anged to be engaged by said contact mem-
bers, magnetic blow-out devices having pole
pieces disposed on opposite sides of the con-
tacts on said holder, said hiolder being con-

structed to provide tortuous conducting

paths avound the cores of said blow-out de-
vices. ; ;

21. In an electric switch, in combination,
a stationary contact holder provided on op-
posite sides with substantially U-shaped
portions, having contacts arranged thereon,
a pair of contact members movable in oppo-
site directions and adapted to engage the
contacts on said holders, and a pair of mag-
netic blow-out.devices having cores fitting
into the U-shaped portions of said contact
helder, the contacts on said holder being so
arranged as to cause ‘a flow of current
through the U-shaped portions of said
holder. -

22. In an electric switch, the combination
with a magnet frame provided at its base
with means for supporting the same in’ &
vertical position, a pair of electromagnets
mounted upon said frame on opposite sides
thereof, a pair of switch members pivoted
upon opposite sides of said frame to be actu-
ated by said magnets, and two sets of codp-
erating contacts, each of said switch mem-
bers when actuated engaging and bridging
one of said sets of contacts.

23. In an electric switch, the combination
with a magnet frame of electromagnets car-
ried by said frame, switch membe s on oppo-
site sides of said frame forming armatures
for said electromagnets, stationary contacts
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to be engaged by said switch arms when at- -

tracted by said magnets, said switeh «-msbe-
g electrieally conmected and said tation-
ary contacts heing electrically connected and
an interlock between said switeh members
msnring simultancous operation therveof,
24, In an electric switch, in combination,
a magnet frame having at its base means
for supporting the same in a vertical posi-
tion, horizontally disposed electromagnets
meunted upon opposite sides of said frame
in substantially axial alinement, electrically
connected switch arms pivoted to said frame
on opposite sides thereof and constituting
armatures for said electromagnets, electri-
eally cormected contacts to he engaged by
gald switch arms when attvacted by said
clectromagnets and an interloelk hetween

Csaid switeh arms insuring gynehronons op-

X

cration thereof. .

25, Tooan electrie switeh, in combination,
a magnet Trame having on opposite sides of
an intermediate portion evlindrieal projee-
tions in substantially axial alinement, clec-
tromagnetic windings mouunted on suid eylin-
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drical port
'deq of saic
windings.
"6 In an electric switch, in combination,
y magnet frame provided on opuoavr sides
qL an intermediate portien with the oppo
gitely O%t{iﬁdlﬂ&, cylindrical yamons ar-
ranged in substantially axial alinement and
Wlih projections from said intermediate por-
tion e'ﬁ:iﬁnfh‘,» substantially parallel to said
eylindrical pm‘nonb, eiPctromﬂo netic wiand-
‘ags mounted upon sald cv}mdm(,ai portions
na svutch members aé a')p()blﬁe sides of said
frame 0 be actuated by said electromagnetic
windings.
97. In combination, a magneiic frams pro-
vided. at its base with meins for supporting

ions and swit
id frame Io }

iB% ' s

the same in o verbical position, said "“ame
be nlo' formed in lonob'rudinal sections se-
cu'ea ogeihen laterally extending cylindsi-

al portions provided on said sections in sub-
cmnua”y axial alinement, electromagnetic
windings mounted on said cy}mdﬂcai PO~
tlons azwd switeh arms fulcrumed on oppo-
site sides of said frame to be actuated by
said eiech’omm stic windinws.

In witness whereof, I have hereunto sub-
seribed my name the presence of two wit-
nesses.

C0
-
i1

THOS. E. BARNURM.

1tnesses:
EX\A'NT{ H. Hueparp,
Syrarrer W. FrezGeraip,
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