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My invention relates to electromagnetic de-
vices, more particularly to electromagnetically
operated, multiple pole switches or contactors,
and has for an object the provision of ‘a simple,
reliable, and inexpensive device of this char-
" acter. .

Heretofore, various types of multiple pole elec-
tromagnetic switches have been provided, all
of which are to a large extent satisfactory for
the purposes intended. Much is yet to be de-
sired, however, in switches of this type, which
are of small size, which are inexpensive to con-
struct and which are reliable and economical in
their operation. Furthermore, it is desirable
“that switches of this type be highly flexible in
their application, being readily convertible from
normally open to normally closed devices and
being readily convertible to provide a different
number of poles. Accordingly, it is a further
object of my invention to provide an electromag-
netically operated, multiple pole switch which is
simple and inexpensive to construct and which
has a high degree of reliability in its operation,
together with a high degree of flexibility in its

5 application.

In carrying out my invention in one form, I
provide an electromagnetic switch comprising
an operating bar mounted for reciprocal move-
ment transversely of its axis to operate between
open and closed. circuit positions, & plurality of
pairs of relatively movable switch members
which are disposed along the bar. A plurality
of symmetrical insulating barriers are arranged
to form individual arcing chambers for each
pair of switch members, and electromagnetic
means are provided for moving the operating
“bar transversely to operate the switch members.

More specifically, the electromagnetic oper-
ating means comprises a stationary magnetic
member mounted on a frame between a pair of
spaced-apart plates and a pair of elongate mem-
bers or push rods, one of which is arranged ad-
jacent each plate. Means are provided for sup-
porting. and guiding each of the push rods for

longitudinal movement along the plates, and a .

movable magnetic member is supported on the
~diacont ends of the push rods in co-operating
relation with the stationary magnetic member.
The opposite end of each of the push rods is
secured to one of two grooved blocks which

are respectively slidable over the ends of the.

cperating bar, the two grooved. blocks serving
tn support the bar intermediate its ends. Each
of the symmetrical insulating barriers is pro-
vided with similar projecting portions on its

(Cl. 200—104)

opposite faces, and a pair of arms extending
" from the frame of the switch are provided for
supporting the barriers adjacent the operating
_ bar in face-to-face relation with each other, so
that the projecting portions on each barrier en-
gage similar projecting portions on the next ad-
jacent barriers to form arcing chambers there-
between. The relatively movable pairs of switch
members are disposed within these arcing cham-
‘bers for operation by the operating bar. 10
For a more complete understanding of my in-
vention, reference should now be had to the
drawing, in which Fig. 1 is an elevational view
of an electromagnetic switch embodying my in-
vention; Fig. 2 is an end view of the switch 15
shown in Fig. 1; Fig. 3 is a fragmentary sectional
- yiew taken through the center of one of the
arcing chambers, the contact structure being
shown in elevation; Fig. 4 is a perspective view
of one of the symmetrical insulating barriers 20
. embodying my invention; Fig. 5 is a fragmentary
- sectional view taken along the line 5—5 of Fig.
1; and Fig. 6 is a sectional view similar to Fig. 3,
illustrating a modified form of my invention.
Referring now to Figs. 1 to 5, inclusive, of 25
-the drawing, in carrying out my invention in
one form, I provide an electromagnetic switch 10 -
comprising a frame having a pair of spaced-
apart plates Il and 12 connected adjacent their
ends by a pair of cross members {3 and 14. As 80
shown, the cross member 13 is bowed out slight-
ly from the plates {1 and 12, and the cross mem-
ber 14 is provided with an extending ear I5. As
will be apparent from the description which
follows, the entire electromagnetic switch is sup- 36
ported by the frame comprising the plates (|
and 12, and accordingly, no subbase is necessary,
the cross member {3 and the ear 13 serving to
support the electromagnetic switch directly
upon a panelboard or the frame of a machine. 40
Mounted between the plates 10 and f{, I pro-
vide an operating electromagnet comprising an
g-shaped stationary magnetic member 16, an
energizing winding 17, and a movable E-shaped
magnetic member (8. The stationary magnetic 45
member 18 is mounted on the frame by & single
screw I8 which is arranged to threadedly en-
gage an ear (not shown) which extends out-
wardly from the cross member 14. This screw
19 also serves to secure to the stationary mag- 50
petic member 16 a pair of spring arms 20, only
one of which is shown, which spring arms resil-
iently support the energizing winding 1T on the
middle leg of the E-shaped magnetic member 6.
As shown hest in Fig. 2, the ends of the spring 56
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arms 20 opposite from the screw 19 are bent out-
wardly and engage an insulating disk 2{ which
supports the energizing winding (7.

As shown, the movable magnetic member 18
is supported in co-operating relation with the
stationary magnetic member {6 and the ener-
gizing winding (7 by a pair of elongate members
or push rods 22, one of which is arranged ad-
Jacent each of the plates {! and 12. Both the
stationary magnetic member 16 and the mov-
able magnetic member 8 are of laminated con-
struction for alternating-current operation, and
a plurzality of the laminations of the movable
magnetic member {8 extend outwardly from op-
posite sides thereof to form supporting ears 23
arranged to engage co-operating notches 24
formed in the push rods £2. ®ach of the push
rods £2 is provided with an elongate siot 25, the
slot 25 in one of the push rods co-operating
with a finger 2§ extending from the rlate 1{, and
the slot 25 in the other push rod co-operating
with a finger 27 extending from the plate i2.
The slots 25 and the fingers 26 and 23 CO-0pEr-
ate to guide the push rods 22 for longitudinal
movement along the plates i and {2, and as
shown best in Fig. 2, the upper end of each of
the push rods 22 is provided with an extending
ear 28. It will be understood of course that the
movable magnetic member 18 and the push rods
22 are biased by gravity to the lowermost posi-
tion shown in the drawing, the extending ears
28 on the push rods 22 engaging the upper edges
of the plates t1 and {2, as shown best in Fig. 2,
to provide stops.

The push rods 22 support the movable contact
structure of the switch, which contact structure
comprises a plurality of movable contacts 29
resiliently supported, as shown best in Fig. 1,
on an operating bar 30. This operating bar 30
is provided at its opposite ends with portions of
reduced width so as to form shoulders 3{ thereon,
and a pair of grooved insulating blocks 32 which
are slidable over the reduced ends of the bar 30
into engagement with the shoulders 31 serve to
support the bar intermediate its ends. As shown
best in Fig. 2, these grooved blocks 32 are se-
cured to the ears 28 on the push rods 22 by
means of suitable serews 33. It will thus be
seen that when the push rods 22 are moved
Iongitudinally along the plates {1 and {2 upen
energization of the winding (7, the operating
bar 30 and the movable contacts 29 carried
thereby will be moved upwardly.

As shown best in Figs. 1 and 3, each of the
movable contacts 29 is resiliently supported by
a spring 34 which normally biases the contact
29 into engagement with a washer 35 on the
end of a guide post 36 which slidably extends
through an aperture, not shown, in the contact
member 28. The lower end of the springs 34
bear against the operating bar 30, and the posts
36 are secured to the bar 30 by means of screws
37 (Fig. 2) which extend through the bar. As
shown in Fig. 2, the screws 37 are insulated
from other metallic parts of the electromagnetic
switch by means of a strip of insulating mate-
rial 38 which extends along the lower side of
the bar 30 and is held in place by the grooved
blocks 32. Suitable cylindrical guides 39, formed
of insulating material, are provided for each of
the springs 34. ’

Arranged adjacent the movable contact mem-
bers 29, I provide a plurality of pairs of spaced-
apart fixed contacts 40 which are carried by
suitable conductor bars 41, the conductor bars

-which extend through the apertures 46.

41 being supported on symmetrical insulating
barriers 42. These symmetrical insulating bar-

riers 42 are preferably formed of molded insula-

tion material and, as shown in Fig. 4, the oppo-
site faces of each.barrier are provided with a

plurality of projecting portions 43, 44, and 45 °

and with a pair of apertures 46, which apertures
extend through the barrier between its opposite
faces.

As shown, a plurality of these insulating bar-
riers 42 are supported in face-to-face relation
with each other adjacent the movable contacts
29 by means of a pair of supporting rods 47,
The op-
posite ends of these rods 471 are supported by a
pair of arms 48 extending upwardly from the
spaced plates I{ and {2, the lower ends of the
arms 48 being secured to the plates Il and (2
by suitable screws 49. As shown in Fig. 3, the
rods 47 are surrounded by tubular insulating
members 50 so as to prevent arcing between the
adjacent poles of the switch.

It will be apparent that when the insulating
barriers 42 are assembled in face-to-face rela-
tion, the projecting portions 43, 44, and 45 on
each barrier will engage similar projecting por-
tions on the next adjacent barriers so as to form
partiaily enclosing arcing chambers therebetween
within each of which a pair of the relatively
movable contacts 29 and 40 is adapted i engage
and disengage each other, the contacts «3 being
movable through an open side of the arcing
chamber. Thus, any arc drawn between the
contacts 29 and 40 will be confined by the arcing
chamber s0 as to prevent flashover between the
adjacent poles of the switch. .

Although the stationary contacts 40 may be
mounted in any suitable manner within the arc-
ing chambers formed by the insulating barriers
42, I prefer to provide the projections 43 and 45
on the insulating barriers 42 with semicircular
grooves 51, and to provide suitable fastening
means, such as the screws 52, which extend
through the apertures that are formed by the
grooves 51 when the bharriers 42 are assembled
in face-to-face relation. As shown best in Fig.
3, these screws 52 engage the conductor bars 41
on which the stationary contacts 40 are mount-
ed, and the opposite ends of the conductor bars
41 which extend outwardly from the arcing
chamber formed by the projections 43, 44, and
45 are provided with suitable terminal screws 53.

As shown, the projections 43, 44, and 45 are
spaced inwardly from the outer edges of the
barriers 42, and accordingly, when the barriers
42 are assembled in face-to-face relation, a piu-
rality of parallel grooves are formed within
which the outer ends of the conductor bars 41
and the terminal screws 53 are entirely disposed.
That is, the terminal screws 53 and the conduc-
tor bars 41 do not extend outwardly beyond
the edges of the barriers 42, and accordingly,
the barriers protect these members from damage
due to accidental blows. Likewise, a uniform
outline and a pleasing appearance of the electro-
magnetic switch 10 are obtained.

In order that the energizing winding T may
be conveniently connected in a control circuit, I
provide a terminal block 54 formed of insulating
material, which block is secured to the plate 12
and carries a pair of terminal plates 55 to which
the lead wires 56 of the coil T are connected.
The terminals 53 extend upwardly from the arc-
ing chambers formed by the insulating barriers
42 and are readily accessible for connection in
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any suitable circuit or circuits to be controlled.

It will be apparent now, that when the winding
IT is energized, the movable magnetic element 18
will be attracted toward the stationary magentic
element 186, thereby cperating the push rods 22
and the operating bar 30 to move the contacts
from the open circuit position shown in Figs.
1, 2, and 3 to a closed circuit position in which
the contacts 29 engage the contacts 40.

Disassembly of my improved switch for pur-

poses of inspection may be accomplished simply
by removing the screw (9, whereupon the mag-

" netic elements 16 and 18 and the energizing
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winding 1T may be removed as a unit, the leads
56 having been disconnected, without disturb-
ing the remaining parts of the switch. The push
rods 22 may thereafter be pressed inwardly until
the slots 25 are free of the fingers 26 and 31,
whereupon the push rods 22, the blocks 32 and
the bar 30 with the movable contacts 29 thereon
may be removed as a unit from the frame. In-
spection of the stationary contacts 40 may be
made through the open lower side of the arcing
chambers, and disassembly of the arcing cham-
bers for replacement of the contacts or the in-
sulating ‘barriers may be accomplished simply
by withdrawing the rods 47.

It will be apparent now: that switches em-
bodying my invention are simple in construction
and may be readily assembled and disassembled.
Likewise, it will be seen that the switch 10 may

be converted into a switch having a greater or

a less number of poles by providing suitably
shaped supporting arms 48 for supporting any
desired number of insulating barriers and by
providing an operating bar 30 having the desired
number of maovable contacts thereon.

The switch shown in Figs. 1 to 5, inclusive,
is of the normally open type. It is sometimes
desirable to utilize a normally closed switch or
a2 multiple pole switch having certain poles
normally closed and certain other poles normally
open, and accordingly, I have shown in Fig. 6
a normally closed switch embodying my inven-
tion. :

Referring to Fig. 6, suitable stationary con-
tacts §T are mounted on conductor bars 58 with-
in the.arcing chamber formed by the barriers
42." These conductor bars 58 are similar to, but

somewhat longer than, the conductor bars 41

shown in Fig. 2. In this type of switch, the
contacts 57 are secured to the upper side of the
conductor bars 58, as viewed in the drawing, and
a movable contact member 59 is normally biased
into engagement with the contacts §7. by a
spring 60 which surrounds a guide post 61, one
end of which slidably extends through the con-
tact member 59. As shown, the other end of
the post 61 is supported by the projecting por-
tion 44 on the barrier 42, each of the barriers
being provided with a semicircular groove 62

which is similar to the grooves §1 in the project-

ing portions 43 and 45. The semicircular groove

62 is provided with an enlarged portion 63, which -

portion co-operates with a similar portion in the
next adjacent barrier to form a seat for the
spring 60 when the barriers are assembled in
face-to-face relation. ‘

In order to operate the movable contact 59
to the open circuit position against its bias, the
operating bar 30 in this form of my invention is
provided with a cylindrical operating finger 64
which is secured to the bar 30 by. a suitable
screw 65. It will be apparent now that when the
operating winding 17 is energized, the bar 30 will

3

be operated as described in connection with
Figs. 1 to 5, and the contact 59 will be moved
against its bias to open the circuit between the
fixed contacts 57. .

Switches embodying my invention may thus

be provided with a plurality of normally open.

contacts, with a plurality of normally closed con-
tacts, or with a combination of normally open

will be apparent that switches embodying my
invention are very flexible in their operation.

While I have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto since
many. modifications may be made, and I, there-
fore, contemplate by the appended claims to
cover any such modifications as fall within the
true spirit and scope of my invention. ,

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. An electromagnetic ' device comprising a
frame having a pair of spaced apart plates, a
pair of elongate movable members each of which
is arranged adjacent one of sald plates, guide
means associated with each plate and each mov-

. able member for supporting and guiding said

members for longitudinal movement relative to
said plates, means for moving said members
longitudinally of said plates including a station-
ary magnetic element mounted on said frame
between said plates and a movable magnetic ele-
ment supported on adjacent ends of said elen-
gate members in cooperating relation with said
stationary element, and control means supported
on the adjacent ends of said elongate members
opposite from said movable magnetic element.
2. An electromagnetic device comprising a
frame having a pair of spaced apart plates, a
pair of elongate movable members each of which
is arranged adjacent one of said plates, guide
means associated with each plate and each mov-

able member for supporting and guiding said

members for reciprocal vertical movement along
said plates, means for reciprocating said elongate
members including a stationary magnetic mem-
ber supported on said frame between said plates
and a movable magnetic member supported be-
low said stationary magnetic member on the
lower adjacent ends of said elongate members,
and control means supported on the upper ends
of said elongate members above said stationary

“magnetic member.

3. An electromagnetic dévice comprising a
frame having a pair of spaced apart plates, a
pair of elongate members each of which is ar-
ranged adjacent one of said plates and provided
with a notch adjacent one end, guide means as-

sociated with each plate and the adjacent mov--

able member for supporting and guiding said
members for movement along said plates, means
for moving said members along said plates in-

“and normally closed contacts. Accordingly, it -
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cluding a stationary magnetic member mounted -

on sald frame between said plates and a mov-
able magnetic member provided with ears ex-
tending from opposite sides thereof for engaging
sald notches to support said movable magnetic
member between said elongate members, and

‘control means operable by movement of said

elongate members along said plates.
4. An electromagnetic device comprising a
frame having a pair of spaced apart plates, a

_bair of elongate movable members each of which

is arranged adjacent one of said plates and pro-
vided with a notch adjacent one end, guide means
associated with each plate and the adjacent mov-
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able member for supporting and guiding said
members for movement along said plates, means
for moving said members along said plates in-
cluding o stationary laminated magnetic mem-
ker mounted on said frame hetween said plates
and a movable laminated magnetic member, a
plurality of laminations of said movable mag-
netic member having outwardly projecting por-
tions ferming supporting ears on opposite sides
of said mocmber, said ears cooperating with said
notches to support said movable magnetic mem-
ber hetween said elongate members, and con-
trol means operable by movement of said elon-
gatz members.

5. An clectromagnetic device comprising a
frame having a pair of spaced apart plates each
of whieh is provided with a laterally exfending
finger, a pair of movable members each of which
is arrangoed adjacent one of said plates and pro-
vided with an clongate slot for cooperating with
the fingcr extending from the adjacent plate
whereby said members are guided for movement
aleng said plates, means for moving said mem-
bers along said plates including a stationary mag-
netic element mounted on said frame between
said plates and a movabkle magnetic element sup-
poeréed on adjacent ends of said movable mem-

bers, and control means supported on the adja-
cent ends of said movable members opposite
) from said mcvable magnetic element.

6. An electromegnetic device comprising a

“frame having a palr of spaced apart plates each

¢! which is provided with an inwardly extend-
inz finger, a pair of elongate push rods between
s2id plates each of which is arranged adjzcent
one of said plates and provided with an elongate
siot for ccoperating with the finger extending
frem the adjacent plate to guide said rods for
movement along said plates, means for moving
said rods aleng sald plates comprising magnetic
structure including g stationary E-shaped magnet,
mounted on said frame between said rods and
& movable E-shaped magnet supported by said
rods in spaced relaticn to said stationary mag-
nzt, means for energizing said magnetic structure
to altrzet said movable magnet and move said
reds along said plates, and control means sup-
ported cn the adjacent ends of said rods oppo-
site frem said movable magnet.

7. An electromagnetic device comprising an
operating bar, a pair of supporting blocks having
grooves therein, said blocks being respectively
slidable onto opposite ends of said bar for sup-
porting said bar intermediate its ends, a pair of
push rods one of which is secured to each of said
blocks, electromagnetic means for moving said
push rods to move said operating bar trans-
versely of ifs axis, and control means spaced
along said bar for operation thereby.

8. An electromagnetic device comprising an
operating bar having reduced ends so as to form
spaced apart shoulders on said bar intermediate
said ends, a pair of grooved blocks respectively
slidable over said reduced ends into engagement
with said shoulders for supporting said bar, a
pair of push rods respectively secured to said
blocks, means for guiding said rods for movement
to operate said bar transversely of its axis, elec-
tromagnetic means for moving said rods, and
control means spaced along said bar for opera-
tion therehy.

9. An electromagnetic device comprising an
operating “bar having reduced ends forming
spaced apart shoulders on said bar intermediate
said ends, a pair of grooved blocks respectively

2,064,632

slidable over said reduced ends into engagement
with said shoulders for supporting said bar, a
pair of substantially parallel, elongate operating
members respectively secured to said blocks, a
frame having a pair of spaced apart plates ad-
jacent said operating members, guide means as-
sociated with said plates and said members for
guiding said members for longitudinal movement
along said plates, electromagnetic means
mounted between said plates and includ-
ing a movable element for operating said mem-
bers to move said bar transversely of its axis,
and a plurality of control means spaced along
said bar for simultaneous operation thereby.

10. An electromagnetic device comprising an
operating bar, a pair of grooved blocks respece
tively slidable over the ends of said bar for sup-
porting said bar, means for positioning said
blocks on said bar, a pair of push rods respec-
tively connected to =aid blocks and extending
outwardly therefrom in substantially parallel re-
lation, a frame comprising a pair of spaced apart
plates respectively adjacent said push rods, guide
means associated with each plate and the adja-
cent rod for guiding said rods for movement
along said plates, electromagnetic means for
moving said rods including a stationary mag-
netic member mounted on said frame between
said plates and a movable magnetic member
supported in cooperating relation with said sta-
tionary magnetic member on the ends of said
rods remote from said blocks, and a plurality
of switch members spaced along said bar for
cperation thereby.

11. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with a plurality of spaced, similar
outwardly projecting portions on opposite sides
thereof, means for supporting said barriers in
face-to-face relation, said projecting porticns
cn each barrier engaging similar projecting por-
tions on the next adjacent barriers to form arcing
chambers therebetween, the spaces between sald
projecting portions forming apertures in the
walls of said arcing chambers, contact members
movable relative to each other between open and
closed circuit positions within each arcing
chamber and means extending through sald
aperfures for supporting certain of said con-
tacts.

12. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with a plurality of similar, spaced
projecting portions on opposite sides thereof and
with an aperture extending therethrough trans-
versely to said opposite faces, fastening means
including an insulated rod extending through
said apertures for securing said barriers together
in face-to-face relation, said projecting portions
on each barrier engaging similar projections on
the next adjacent barriers to form arcing cham-
bers therebetween, the spaces between said pro-
jecting portions forming apertures in the walls
of said arcing chambers, contact members mov-
able relative to each other between open and
closed circuit positions within each arcing cham-
ber and conductor means extending through said
apertures in said chamber walls for supporting
certain of said contacts.

13. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with similar outwardly projecting
portions on opposite faces therecf, means for
supporting said barriers in face-to-face relation,
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ing similar projections on the next adjacent
barriers to form therebetween arcing chambers
having at least one open side,” stationary con-
tact means supported within each of said cham-
bers, movable contact means operable intc and
out of engagement with said stationary contact
means, and means extending through said open
side of each of said chambers for operating
sald movable contact means.

14. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with similar outwardly projecting
portions on opposite faces thereof, means for
supporting said barriers in face-to-face relation,
said projecting portions on each barrier engag-
ing similar projections on the next adjacent
barriers to form therebetween arcing chanibers
having at least one open side, stationary contact
means supported within each of said chambers,
movable contact means supported within each
of said chambers and normally biased into en-
gagement with said stationary contact means,
and means extending through said open side of
each of said chambers for operating said mov-
able contact means out of engagement with said
stationary contact means.

15. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with similar- outwardly projecting
portions on opposite faces thereof, means for
supporting said barriers in face-to-face relation,
said projecting portions on each barrier engag-
ing similar projections on the next adjacent bar-
riers to form therebetween arcing chambers hav-
ing at least one open side, stationary contact
means supported within each of said chambers,
and movable contact means associated with each
of said chambers operable into and out of said
chambers through said open side selectively to
engage and disengage said stationary contact

© means.

45

50

55

e

16. An electric switch comprising a plurality
of symmetrical insulating barriers each of which
is provided with similar outwardly projecting
portions on opposite sides thereof, at least one
of said similar projecting portions on each side
of said barrier having a groove in the face
thereof, means for supporting said barriers in
face-to-face relation, said projecting portions on
each barrier engaging similar projecting portions
on the next adjacent barriers to form arcing
chambers therebetween, said grooves in said pro-
jecting portions cooperating to form an aperture
through 2 wsll of each of said arcing chambers,

-contact members disposed within said arcing

chambers, and means including a member ex-
tending through said aperture for supporting
certain of said contact members.

17. An electromagnetic switch comprising a
frame having o pair of spaced apart plates, a
pair of elongate movable members each of which
is arranged. adjacent one of said plates, guide
means associgted with each plate and each mov-
able member for supporting and guiding said
members for longitudinal movement relative to

5

said plates, means for moving said members
longitudinally including a stationary magnetic
member mounted on said frame between said
plates and a movable magnetic mermber sup-
ported on adjacent ends of said elongate mem-
bers in cooperating relation with said station-
ary magnetic member, an operating bar, means

for supporting said operating bar on rhe adja-

cent ends of said elongate members opposite
from said movable magnetic member, p plu-
rality of switch means spaced along said oper-
ating bar for operation thereby between open
and closed circuit positions when said elongate
members are moved longitudinally, a pair of
supporting arms extending from said frame, and
& plurality of symmetrical insulating barriers
supported by said arms in face-to-face relation
with each other, each of said barriers having

similar outwardly projecting portions on oppo-

site faces thereof arranged to engage similar
projecting portions on the next adjacent barriers
to form therebetween individual arcing cham-
bers for each of said switch means.

18. In an electric switch, the combination of

a ‘plurality of symmetrical insulating barriers
each of which is provided with similar project-
ing portions on opposite faces thereoi, means
for supporting said barriers in face-to-face rela-
tion, said projecting portions on each barrier
engaging similar projecting portions on the next
adjacent barriers to form arcing chambers there-
between, said projecting portions being spaced

inwardly from the edges of said bariiers and

forming in conjunction therewith a plurabty of
grooves surrounding said arcing chambers. con-
tacts supported within each of said arcing cham-
bhers and terminal members arranged in said
grooves and connected to associated ones of said
contact members, the depth of said grooves being
such that said terminal members ars entirely
disposed therewithin. :

19. In an electric switch, the combination of
s plurality of symmetrical insulating barriers
each of which is provided with similar pro-
jecting portions on opposite faces thereof, means
for supporting said barriers in face-to-face rela-
tion, said projecting portions on each barrier
engaging similar projecting portions on the next
adjacent barriers to form arcing chambers
therebetween, said projecting portions being
spaced inwardly from the edges of said barriers

to form in conjunction therewith e plurality of '

grooves surrounding said arcing chaimhers, con-
ductor bars supported between said barriers with
one end of each bar extending into one of said
arcing chambers and the opposite end of each
har disposed in said surrounding groove, con-
tact means carried by the ends of said bars
within said chambers, and terminal members in
said grooves carried by said opposite ends of
said bars, the depth of said grooves being such
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that said terminal members are entirely dis-

posed therewlihin, )
RICHARD H, SCHMITT.
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