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27 Claims.

This invention relates to electric switches, more
particularly to electro-magnetically operated
switches adapted for the control of electric mo-
tors and other translating devices.

One object of the present invention is the pro-
vision of an electric switch providing for ease of
accessibility and replacement of the parts.

Another object of the present invention is the
provision of an electric switch having a recipro-
cable contact in which the contact may be readily
swung to an accessible position for inspection and
replacement.

Another object of the invention is to provide an
electric switch with an improved resilient mount-
ing for the movable contacts,

Another object of the invention is to provide an
electric switch with an improved stationary con-
tact assembly permitting ready removal of the
contacts while leaving the terminals in place.

Another object of the invention is to provide an
electromagnetically operated switch in which the
magnetic structure may be readily disassembled.

Another object of the invention is the provision
of an electromagnetically operated switch in
which the movable contacts are vertically recip-
rocable and are hingedly mounted to be readily
swung outward for inspection and replacement.

Another object of the invention is to provide an
electric switch having a substantially enclosed
arcing chamber containing separable contacts

with a movable contact vertically reciprocable by

connections extending through the bottom of the
chamber with the front of the chamber readily
removable to permit swinging removability of the
movable contacts.

Another object of the invention is to provide an
electric switch with an improved form of arcing
chamber. .

Further objects and features of this invention
will be readily apparent to those skilled in the art
from the following specification and the appended
drawings illustrating certain preferred embodi-
ments of this invention in which:

Figure 1 is a front elevational view of an elec-
tromagnetic switch according to the present in-
vention.

Figure 2 is a vertical sectional view on the line
II—IT of Figure 1, with certain of the parts shown
in elevation. :

Figure 3 is a front elevational view similar to
Figure 1 but with certain parts removed and the
movable contact assembly swung outward as for
inspection and replacement,

Figure 4 is a horizontal sectional view through
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the contact chamber on the line IV—IV of Fig-
ure 1.

Figure b is a perspective view of the stationary
contact assembly.

Figure 6 is a horizontal sectional view on the
line VI—VI of Figure 2.

Figure 7 is a horizontal sectional view on the
line VII--VII of Figure 2.

The electric switch according to the present in-
vention comprises a rear supporting plate { upon
which are mounted a plurality of contact cham-
bers 2. Each of these chambers includes a body
portion 3 secured to the plate | by means of studs
4 and a front cover element § adapted to close
the chamber and maintained in position by a stud
6. Within the body portion 3 is removably
mounted a stationary contact assembly shown in
perspective in Figure 5 and composed of an insu-
lating portion T having side projections 8 cooper-
ating with parts within the body portion 3 to
position the assembly. At the front and rear of
the insulating portion T are mounted contact ele-
ments 9 and [4 having contact faces 12 and 3
on their bottom portions. Each of these contact
elements is secured to a U-shaped retaining ele-
ment 14 received within suitable openings at the

"top of the insulating portion 7 as by means of

studs I thus serving to mount the stationary con-
tacts on the insulating portion. As shown, the
confact element 8 has an integral projection 16

-extending to the left while contact element f1 has

a similar extension 1T extending to the right for
a purpose to be hereinafter described.

At the left hand upper front corner of the base
3 is mounted a conducting connector plate 18
adapted to have a circuit terminal connected
thereto. The upper right hand portion of the
base 3 is recessed to a position slightly beyond
the interior position of the extension 171 and at
the back of this recessed portion is mounted g
similar connector plate (9 adapted to have an-
other circuit terminal connected thereto. When
the stationary contact block is inserted in the
body portion 3 the extension 16 will contact with
the connector plate 18 and the extension {7 will
connect with the connector plate 19. These ex-
tensions and plates are conductively and mechan-
ically connected by means of studs 21 and 22.
The bottom of the body portion 3 at the front
thereof is provided with a slot 23 to provide en-
trance for the movable contact assembly to be
hereinafter described and the portion of this
slot not occupied by the mounting of the movable
contact is closed by portion 24 on the cover 5.

The movable contact assembly comprises apn
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insulating supporting block 25 having mounted
thereon a plurality of generally U-shaped sup-
ports 26 which have their free ends bent over as
at 21 to maintain a contact plate in place. With-
in each of the U-shaped supports 26 is mounted
a pair of oppositely directed interfitting U-shaped
members 28 and 29 and within the chamber form-
ed by the U-shaped members 26, 28 and 28 is dis-
posed a compression spring 3! adapted to bias
the movable contact plate against the bent over
portions 21. The movable contact comprises a
conducting plate 82 having contact surfaces 33
and 34 at the ends thereof. The thickness of
the plate 32 is less than the distance between
the bent over portions 21 so that the contact plate
may be easily inserted edgewise and then upon
being turned flat will be pressed against these
bent over portions by the biasing spring 3f. Itis
noted by this construction that the biasing spring
for the movable contact is mounted within an
enclosed chamber and is entirely concealed there-
in. :

A supporting bracket 35 is rigidly secured to
the plate | as by means of rivéting. This bracket
is of generally L-shape and is U-shaped in cross
section. At the bottom end of the bracket 35 is
hingedly mounted a link 36, also generally
U-shaped in cross section as by means of a pivol
pin 31. To the link 36 is pivoted & generally
U-shaped connecting link 38, also U-shaped In
cross section and extending at the front of the
operating structure and rigidly secured at its
upper end to the insulating block 25 as by means
of studs 39. 'The links 38 and 36 are pivoted to-
gether by means of pin 41 and upon this pin Is
also pivotally mounted the armature member 42
properly positioned by means of spacers 43. A
spring 40 biases the back end of the armature
42 upwardly and this rotative movement is
limited by a stop 44 on the link 38.

To operate the switch there is provided a sta-
tionary magnet structure including a central
core 45 about which is wrapped a coil 46 and
which has connected thereto leg portions 41 at
the ‘exterior of the coil 46. A shading coil 48 is
placed at the face of each of the legs 41. This
stationary magnet and coil assembly is mounted
for ready removability. At the rear upper por-
tion of the bracket 35 is rigidly secured a pin 49
and the upper rear corner of the stationary mag-
net structure is provided with a slot 51 adapted
to receive the pin 49 therein, The upper front
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portion of the bracket 35 is provided with op- -

posite openings adapted to receive a removable
pin 52 which registers with a slot 53 at the front
upper portion of the stationary magnet strue-
ture. A pair of swinging resilient arms 54 are
mounted on opposite sides of the bracket 3% and
serve to maintain the pin 52 in place.

On either side of the magnet structure are
mounted overload relays generally designated by
the numeral 55. These may be of standard con-
struction so far as the operation of the switch
is concerned and they have here been shown
generally and are not to be described in detail
as they form no part of the present invention.
These relays have elements responsive to the cur-
rent through the switch and are adapted to in-
terrupt the current through the magnet coil to

open the switch upon the occurrence of an over- 7

load. .

The body portions 3 may be provided with in-
tegral bottom extensions 56 upon which may be
mounted auxiliary contacts 571 adapted to be con-
tacted by movable switching elements 58 re-
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siliently supported upon the insulating block 28.
These suxiliary contacts may be used for any
purpose and may constitute holding switches for-
the control circuit of the switch.

To facilitate the interruption of any arc drawn
between the contacts, a pair of U-shaped mag-
netic yokes $f substantially embracing the space
between the contacts when separated, are pro-
vided. The rear yoke 64 is rigidly secured as by
riveting to the back of the interior of the body
portion 3 and the opposite yoke 61 is rigidly
secured on the'interior face of the cover § and is
removable therewith. .

The operation and function of the parts will
now be described:

The switch as shown in Figure 2 is in the Off
position. Upon the energization of the coil 41
the armature 42 will be attracted to the sta-
tionary magnet structure and through the link
38 will move the block 25 vertically so as to move
the contact surfaces 33 and 34 into engagement
with stationary contact surfaces 12 and 13, This
completes the circuit through the switch. Upon
the de-energization of the coil 46 the armature
42 will move away from the stationary contact
structure by gravity, thus moving the contact
block and associated movable contacts down-
wardly to separate the movable contacts from
the stationary contacts. This reciprocatory
movement of the movable contact structure is
guided by the engagement of the support for the
movable contact plate within the opening formed
by the back and side surfaces of the slot 23 and
the back surface of the portion 24 of the cover 25.

If it is desired to inspect or replace the movable
contacts 33 and 34, the covers § are removed as
shown in Figure 3, whereupon the movable con-
tact assembly may be swung forwardly, entirely
out of the body portion 3 of the arcing chamber
into the position shown in Figure 3 where the
contacts may be readily inspected and replaced.
It can be seen that this operation may be per-
formed with great ease as only the studs 6 need
be loosened to permit the covers to be removed
and the contacts swung outwardly.

If it is also desired to inspect and replace the
stationary contacts this requires only the re-
moval of the studs 21 and 22 whereupon the en-
tire stationary contact assembly may be removed
from the switch structure. The contact ele-
ments 8 and (1 can themselves be readily re-
moved from the insulating portion T by the re-
moval of the studs 15. In the arcing chamber
shown at the upper right hand corner of Figure
3 the stationary contact block has been removed.
To remove any one stationary contact block it is
necessary only to remove the associated cover §
and it is not necessary to remove the other covers
or to swing the movable contact assembly out-
ward.

If it is desired to replace the stationary mag-
net structure or to replace a magnet coil the

_movable contact assembly is swung outwardly as

heretofore described and as shown in Figure 3
and the spring arms 54 are moved out of engage-
ment with the pin 52. . Upon removal of this
pin 52 the stationary magnet structure and coil
may be entirely removed from the switch. To re-
place a magnet structure after removal the slot
5t is again engaged with the pin 49, the pin 52
is inseried through the openings in bracket 38
into engagement with the grooves 53 and the
spring arms 54 are moved into engagement with
the pin 52. '

In connection with the removal of the sta-
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tlonary contact assembly it is to be noted that
this is effected without detachment of the cir-
cuit terminals as these are connected to the ter-
.minal plates 18 and 19 which remain in place
when the contact block is removed, thus greatly
reducing the time and trouble in removing the
stationary contacts.

While the body portions of the contact cham-
bers may obviously be joined to form compart-
ments in a single block and/or a single elongated
cover may be used, with the chambers divided
as herein disclosed greater flexibility is secured
in building up any desired number of poles where
variations are required.

While certain preferred embodiments of the
invention have been specifically disclosed, it is
understood that the invention is not limited
thereto as many variations will be readily ap-
parent to those skilled in the art and the inven-
tion is to be given its broadest interpretation
within the terms of the following claims.

What is claimed is:.

1. In an electric switch, an Insulating arc en-
closing and suppressing chamber having an
openable front, a stationary contact assembly
within said chamber and comprising an insulat-
ing block having a pair of stationary contacts
mounted thereon, a bridging movable contact
within said chamber having supporting means
extending through the bottom of the chamber for
reciprocating said movable contact into and out
of engagement with said stationary contacts,
electromagnetic means for effecting reciprocation
of said movable contact, and a removable front
cover for said chamber providing for ready for-
ward removability of the stationary contact as-
sembly and for supported swinging removability
of said movable contact when the front cover is
removed.

2. In an electromagnetically operated electric
switch an insulating arc enclosing and sup-
pressing chamber composed of relatively fixed
and relatively removable portions, a terminal

connector mounted at the exterior on a rela- .

tively fixed portion of said chamber and adapt-
ed to have a circuit wire connected thereto, a
stationary contact within said chamber mounted
upon a relatively removable portion and con-
nected to said terminal connector, a movable
contact within said chamber and movable by
means exterior of the chamber to perform the
switching operation, and means for disconnect-
ing theé stationary contact from said terminal
connector whereby the stationary contact may
be removed with a relatively removable portion
of said chamber without disturbing the connec-

tion of the circuit wire to the terminal connector.

3. In an electromagnetically operated electric
switch an insulating arc enclosing and suppress-
ing chamber formed of relatively fixed and rela-
tively removable portions, a terminal connector
mounted at the exterior on a relatively fixed
portion of said chamber and adapted to have a
circuit wire connected thereto, a stationary con-
" tact within said chamber mounted on a rela-

tively removable portion thereof, a movable con-
tact within said chamber, means at the exterior
of said chamber for moving the movable contact
into and out of engagement with the stationary
_contact to perform the switching operation, and
a readily releasable connection between said sta-
tionary contact and said terminal connector
whereby said stationary contact and the remov-
able portion of the chamber upon which it is

3

or replacement wlthout disturbing the circuit
wire connection to the terminal connector,

4. In an electromagnetically operated electric
switch an insulating arc enclosing and suppress-
ing chamber formed of relatively fixed and. re-
movable sections, terminal connectors mourted
at the exterior on a relatively fixed portion of
sald chamber and adapted to have circuit wires

- connected thereto, spaced stationary contacts
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within said chamber and mounted on a relative-
ly removable portion thereof, a movable contact
within said chamber adapted to bridge said sta-
tionary contacts, means at the exterior of said
chamber for vertically reciprocating said mov-
able contact into and out:6f engagement with
the stationary contacts to perform the switching
operation, and readily releasable connections be-
tween said stationary contacts and said terminal
connectors whereby the stationary contacts and
removable portions of the chamber upon which
they are mounted may be readily removed with-
out disturbing the terminal connector and the
circuit wires connected thereto.

5. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable
contact rectilinearly movable in a vertical plane
into and out of bridging relation with said sta-
tionary contacts to effect the switching opera-
tion, a stationary magnet structure below said
stationary and movable contacts, an armature
member below said stationary magnet structure
and adapted to be attracted into engagement
therewith, and a power transmitting member
connected to sald armature and to the movable
contact and extending in front of said stationary
magnet structure, said last mentioned member
being manually swingable forwardly of the switch
to expose the movable contact and to provide
access to the stationary magnet structure,

6. In an electromagnetically operated electric
switch, a stationary contact, a movable contact,
means biasing said movable contact to disen-
gaged position, electromagnetic means for mov-
ing sald movable contact into engaged position,
guide means normally limiting movement of said
movable contact to a straight line rectilinear
movement in response to energization and de-
energization of said electromagnetic means, and
means providing for manual swinging movement
of the movable. contact into a readily accessible
position for manipulation.

7. In an electromagnetically operated_electric
switch, a sectional arcing chamber having at
least a bottom opening therein, stationary and
movable contacts within said chamber, electro-
magnetic means below said chamber, means
connecting sald electromagnetic means to said
movable contact and extending through said
bottom opening, said movable contact being nor-
mally guided .for rectilinear movement by the
walls of sald opening in response to energization
and deenergization of said electromagnetic
means, said chamber including a front portion
readily removably mounted to remove the front
boundary wall for said bottom opening, and
means providing for manual swinging movement
of:ggid movable contact out of said chamber and

, readily accessible position when said front
chamber portion is removed.

8. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable
contact plate for bridging said stationary con-
tacts to perform the switching operation, an
electromagnetic operator, means connecting said

mounted may be readily removed for inspection 75 movable contact plate to said electromagnetic
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operator and normally guided for rectilinear
movement of the movable contact into and out
of engagement with the stationary contacts in
response to energization and deenergization of
said electromagnetic operator, and means pro-
viding for manual swinging movement of the
contact plate into a readily accessible position
for manipulation. ]

9. In an electromagnetically operated electric
switch, an arcing chamber including a rear por-
tion having an open front and an opening in its
bottom extending to the front, a cover for the
front of said arcing chamber including a surface

10

forming a front wall for the bottom opening, & -

stationary contact within said chamber, 2 mov-
able contact within said chamber, an electro-
magnetic operator beneath saild chamber, means
connecting said electromagnetic operator to said

movable contact and extending through said bot- -

tom opening and guided thereby for rectilinear
movement in response to energization and de-
energization. of said electromagnetic operator,
and means providing for swinging movement of
said movable contact forwardly into a readily
accessible position after removal of said front
cover.

10. In an electromagnetically operated electric
switch, a plurality of side by side arcing cham-
bers having open fronts and openings in their
bottoms extending to the front, cover means for
said chambers including surfaces providing
front walls for sald bottom openings, stationary
contacts within said chambers, movable contacts
within said chambers, means extending through
said bottom openings and carrying said movable
contacts and normally guided for straight line
rectilinear movement,
beneath said chamber and connected to said con-
tact carrying means for effecting movement
thereof, and means providing for swinging move-
ment of the movable contacts forwardly into a
readily accessible position upon removal of said
front cover.

11. In an electromagnetically operated electric
switch, a stationary contact, a movable contact
normally rectilinearly movable into and out of
engagement with said stationary contact, a rigid
link pivoted to a fixed part, a force transmitting
member pivoted to the free end of said link and
having an operative connection with said mov-
able contact, an armature element operatively
connected to effect movement of the pivotal con-
nection between said member and link, means
for attracting and releasing said' armature to
effect the switching operation, and means guid-
ing a part movable with the movable contact so
" as to limit it to normal rectilinear movement in
response to movement of the armature, at- legst
a part of said last mentioned means being readily
removable to provide for manual swinging move-
ment of the movable contact about the pivots of
said member and link into a readily accessible
position.

12. In an electromagnetically operated electric
switch, a stationary contact, a movable contact
normally rectilinearly movable into and out of
engagement with said stationary contact, an op-
erating electromagnet, pivotally mounted and
connected linkage means having an operative
connection with said movable contact, an arma-
ture connected to said linkage means to effect
movement, thereof in response to energization and
deenergization of said operating electromagnet,
and means guiding a part movable with the mov-
able contact so as to limit it to normal rectilinear

electromagnetic means’

15
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movement in response to movement of said link-
age by movement of said armature to effect the
switching operation, at least a part of said last
mentioned means being removable to provide for
nianual swinging movement of the movable con-
tact about the pivots of said linkage into a readily
accessible position for manipulation.

13. In an electromagnetically operated electric
switch, a stationary contact, & movable contact,
electromagnetic means normally operating to
effect rectilinear reciprocatory movement of the
movable contact into and out of engagement with
the stationary contact in response to energiza-
tion and deenergization of the electromagnetic
means to perform the switching operation, and
means providing for manual swinging movement
of said movable contact into a readily accessible
position remote from its normal path of move-

- ment and from said stationary contact, whereby
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the movable contact may be readily inspected and
manipulation thereof facilitated.

14. In an electromagnetically operated electric
switch, an arcing chamber, stationary and mov-
able contacts, within said chamber, electromag-
netic means exterior of said chamber normally
operating to effect rectilinear reciprocatory
movement of the movable contact within the
chamber into and out of engagement with the
stationary contact in response to energigatlon and
deenergization of the electromagnetic means to
perform the switching operation, and means pro-
viding for manual swinging movement of said
movable contact out of said chamber and into a
readily accessible position at the exterior thereof,
and remote from its normal path of movement
and from said stationary contact, whereby the
movable contact may be readily inspected and
manipulation thereof facilitated. .

15. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable
contact plate normally rectilinearly movable into
and out of bridging relation with said stationary
contacts, electromagnetic means normally oper-
ating to effect rectilinear reciprocatory movement
of said movable contact plate in response to en-
ergization and deenergization of the electromag~
netic means to perform the switching operation,
and means provided for manual swinging move-
ment of said movable contact plate into a readily
accessible position remote from its normal path
of movement and. from said stationary contacts,
whereby the contact plate may be readily in-
spected and manipulation thereof facilitated.

16. In an electromagnetically operated electric
switch an arc chamber having an open front and
an opening in its bottom extending to the front,
a stationary contact within said chamber, a mov-
able contact within said chamber adapted to be
normally reciprocated therein into and out of
engagement with the stationary contact, a front
cover for said chamber closing said front open-
ing but maintaining the bottom opening into
said chamber, operating means extending through
said bottom opening into said chamber and car-
rying said movable contact, electromagnetic
means at the exterior of and beneath said cham-
ber and connected to said operating means to
effect rectilinear reciprocatory movement thereof *
in response to energization and deenergization of"
the electromagnetic means to perform the switch-
ing_ operation, and means providing for manual
swinging movement of said movable contact ‘out
of said chamber when said front cover is re-
moved, and into a readily accessible position re-
mote from its normal path of movement and.from
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sald stationary contact, whereby the movable
contact may be readily inspected and manipula-
tion thereof facilitated.

17. In an electromagnetically operated electric

switch, stationary and movable contacts, pivotally
mounted supporting means for said movable con-
tact, means normally guiding said movable con-
-tact for substantially rectilinear movement only,
an armature connected to said supporting means,
electromagnetic means for attracting and releas-
ing said armature in response to energization and
deenergization of the electromagnetic means to
effect rectllinearmovementof the movable contact
into and out of engagement with the stationary
contact to perform the switching operation, at
least a portion of said guiding means being re-
movable at will, and said movable contact being
manually swingable upon removal of said at least
a portion of sald guiding means into a readily
accessible position remote from its normal path
‘of movement and from said stationary contact,
whereby the movable contact may be readily in-
spected and manipulation thereof facilitated.

18. In an electromagnetically operated electric
switch for industrial control service, stationary
and movable contacts, a link connected to said
movable contact, a second link pivoted into said
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first link into a fixed part, an armature piv- .

otally mounted on said links, a stationary magnet
structure for attracting and releasing said arma-
ture In response to energization and deenergiza-
tion thereof and operated to effect movement of
sald armature and of the pivotal connection be-
tween said links in a direction substantially par-
allel to the direction of normal movement of the
movable contacts, and means guiding said mov-
able contact for substantially rectilinear move-
ment only in response to movement of said arma-
ture toward and away from the said magnet
structure.

19. In an electromagnetically operated electric
switch for industrial contro] service, stationary
and movable contacts, a pivotally mounted link
connected to said movable contact, an armature
connected to said link, a stationary magnet struc-
ture operating to attract and release said arma-
‘ture in response to energization and deenergiza-

- tion of the magnet structure to perform the
switching operation whereby the movable con-
tact is moved into and out of engagement with
the stationary contact, means for guiding said
movable contact for normal substantially verti-
cal rectilinear movement in response to such
movement of said armature, at least a portion
of said guiding means being removable to provide
for manual swinging movement of the movabie
contact into a readily accessible position remote
from its normaj path of movement and from said
stationary contact, whereby the movable contact
may be readily Inspected and manipulation
thereof facilitated,

20. In an electromagnetically operated electric
switch for industrial control service, a station-
ary. contact, a reciprocable member, a movable
contact connected to said member tc be moved
thereby into and out of engagement with the
stationary contact, a Iink pivoted to said mem-
ber and to a fixed part, an armature pivotally
mounted on said link and member, and a sta-
tionary magnet structure for attracting and re-
leasing sald armature in response to energiza-
tlon and deenergization thereof, and operating
to effect movement of the pivotal connection
between said link and member in a direction
substantially parallel to the direction of move-
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ment of said movable contact, and guiding
means for normally limiting movement of said
reciprocable member to a substantially straight
line of rectilinear movement only.

21. In an electromagnetically operated electric
switch, an arcing chamber ha.vmg an openable
front cover and an opening in the bottom there-
of extending to said cover, stationary and mov-
able contacts within said chamber, a support
for said movable contact projecting through said
bottom opening, electromagnetic means at the
exterlor of and beneath said chamber normally
cperating to effect rectilinear reciprocatory move-
ment of the movable contact within the cham-
ber into and out of engagement with the sta-
tionary contact in response to energization and
deenergization of the electromagnetic means to
perform the switching operation, and means pro-
viding for manual swinging movement of said
movable contact out of said chamber when said
front cover is open and info a readily accessible
position at the exterior of the chamber remote
from its normal path of movement and from
sald stationary contact, whereby the movable
contact may be readily inspected and mampula-
tion thereof facilitated.

22. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable

- contact plate adapted to be moved into and out

of bridging relation with said stationary contacts,
an insulating body portion having an openable
front cover and substantially enclosing said con-
tacts and contact plate except for an entrance
opening through which extends the supporting
and manipulating means for the movable con-
tact, electromagnetic means at the exterior of
and beneath said body portion normally operat-
ing to effect rectilinear reciprocatory movement
of the movable contact into and out of engage-
ment with the stationary contacts in response to
energization and deenergization of the electro-
magnetic means to perform the switching opera-
tion, the front cover of the insulating body por-
tion being readily manually openable to provide
for readily manual removal of said stationary
contacts and for supporting swinging removajl of
said movable contact plate out of said body por-
tion and into a readily accessible position at the
exterior thereof remote from its normal path of
movement and said stationary contact, whereby
the contact plate may be readily inspected and
manipulation thereof facilitated.

23. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable
contact plate adapted to be movable into and
out of bridging relation with said stationary
contacts, a chamber substantially enclosing said
contacts, electromagnetic means at the exterior
of  said chamber normally operating to effect
rectilinear reciprocatory movement of the mov-
able contact plate within the chamber into and
out of engagement with stationary contacts in
response to energization and deenergization of the .
electromagnetic means to perform the switching
operation, a pair of oppositely directed U-shaped
magnetic yokes within said chamber, each of said
yokes being disposed with its fegs on opposite
sides of one of said stationary contacts and with
its bight outside of the path of movement of
the movable contact plate with the plane of the
U disposed substantially at right angles to the
path of movement of the movable contact plate.

24. In an electromagnetically operated electric
switch, spaced stationary contacts, a movable
contact plate adapted to be moved into and out
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of bridging relation with said stationary contacts,
a chamber substantially enclosing said contacts,
electromagnetic means at the exterior of said
- chamber normally operating to effect rectilinear
reciprocatory movement of the movable contact
plate within the chamber into and out of en-
gagement with stationary contacts in response to
energization and deenergization of the electro-
magnetic means to perform the switching opera-
tion, and a pair of U-shaped magnetic yokes
disposed in said chamber with their legs spaced
from, but embracing at least a portion of, the
path of the movable contact adjacent to the sta-
tionary contacts and with the plane of the U
disposed at substantially right angles to the di-
rection of said path.

25. In an electric switch, a contact chamber
having an openable front cover, stationary con-
tacts within said chamber and spaced longitudi-
nally thereof, a movable contact within said
chamber adapted to bridge said stationary con-
tacts, means for moving said movable contact
within said chamber into and out of engage-
ment with said stationary contacts, a U-shaped
magnetic yoke mounted on the back interior
wall of said chamber and embracing the path
of contact movement adjacent to the back sta-
tionary contact and a second U-shaped magnetic
yoke mounted on the interior wall of the cover
and embracing the path of contact movement
adjacent to the front stationary contact when
said cover is in place.

26. In an electric switch, a contact chamber, a
_ stationary contact assembly in said chamber
comprising a removable insulating block and a
pair of spaced contacts associated with said
block, terminal members mounted on & station-
ary portion of said chamber and having means
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thereon for the reception of circuit wires, means
for connecting said stationary contacts to sald
terminal members so as to be rigidly supported
therefrom independent of their assoclation with
the removable insulating block, said connecting
means being readily disconnected and providing
for removal of the insulating block and the
stationary contacts as a unit assembly while
said terminal members remain mounted on the
stationary portion of the contact chamber,
whereby removal of the stationary contacts as a
unit may be readily effected without disturbing
the circuit wiring connections.

27. In an electric switch, a contact chamber
formed of front and back insulating elements,
means mounting said back insulating element
on s support, means removably mounting said
front insulating element in cooperating relation
with the back insulating elements, terminal
members rigidly mounted on the back insulating
element and having means for the attachment
of circuit wires, a stationary contact assembly
in said chamber comprising a removable insulat-
ing block and a pair of spaced contacts associ-
ated therewith, means connecting said contacts
to said terminals so as to be rigidly supported
therefrom independent of their association with
the removable insulating block, said connecting
means being readily disconnected and providing
for removal of the insulating block and contacts
as a unit assembly while said terminal members
remain mounted on the back insulating ele-
ment, whereby removal of the contacts as a unit
may be readily effected without disturbing the
circuit wiring connections, -
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