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ELECTROMAGNETIC SWITCH
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poration of Delaware

‘Milwaukee, Wis., assignor to
Milwaukee, Wis., & cor-

AppHcation Aprit 16, 1943, Serial No. 483,252
2 Claims. (CIL 200—103)

This invention relatées to electromagnetic
switches and is particularly applicable to and ad-
vantageous for electromagn tic - switches used
aboard ships. ) :

For such service shock-proof switches have
been in demand, anu at the present time there
is s demand for an electromagnetic switch fo
meet high shock test, the switch to remain open
or closed when subjected to shock in any direc-
tion. ’

_-10
The present invention has among iis objects

to provide an electromagnetic switch to meet -

such shock tests.

Anocther object is to provide a shock-proof
switch to be operated by & plunger type electro-
magnet and without need of any mechanical
latch.

Another object is to provide such g shock-prooi
electromagnetic switch of comparatively simple
construction and of reasonable cosi.

Various other objects and advantages of the
invention will hereinaiter appear.

One empodiment of the invention is illustrated
in the accompanying drawings which wiil now be
described, it being understood that the empodi-
ment illustrated is susceptible of various g
fications without departing from the scope of the
appended claims.

in the drawings,

Figure 1 is g more or less schematic view
fording & general understending of the proposed
switch; .

Fig. 2 is a top plan view of o physical smbodi-
ment of the switch depicted in Fig. 1 bui with
part of the switch broken away;

Tig. 3 is a side elevation of the switch shown i1
Tig. 2, sectioned In part along the broken line
3—3§, Fig. 2; .

Tig. 4 is a sectional view along the broken lin
6—48, Fig. 3, showing suxiliary contrel coniact
associated with the eleciromagnebic switch, ant

Pig. 5 is a view mainly in section gnd on & re-
duced scale looking into the switch unit of on
side of the axis of the electromagnset from
point within the unit in front of the electro-
magnet. .

Referring to Fig. 1, the same shows {we movable
~ contact elements § and 6, respectively, to bridge
stationary contacts 7—8 and §—i0. The con-
tact arrangement is such as to require the bridg-
ing elements § and ¢ to be drawn fowards one
snother to engage their respective stationary
contacts, and to be moved away Irom one an-
other to disengage their respeciive stationary
contacts. To move the contact elements § and 8
toward one another there is provided an eleciro-
magnet {1 having axially aligned reciprocable
magnetic plungers 12 and {3 tobe drawn together
by energization of the electromagnet. The elec-
tromagnet is provided with a suitable magnetic
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5 iltusirated in Fig.

frame 14 having supports 15 and 18, such struc-
ture affording support for the stationary contacts
7 to 0. On the other hand, the plungers §2 and
3 of the electromagnet afford supports for the
contact elements 5 and 6. In practice the con-
tact arrangement is preferably duplicated to pro-
vide like stationary contacts and movable contact
elements on opposite sides of each plunger, the
movable contacts at each end of the electromag-
net being supported by an insulating block fixed
+o the outer end of the respective plunger. Thus
the contact clements B are carried by a block 17
12, while the contacts &
are carried by & block {8 attached to the outer
end of the plunger (3, sald contact clements
having limited play on seid blocks, and being
under the bias of suitable springs, springs {9 for
contacts 6.
The plungers §2 and i3 of the electromagnef are
reciprocable In end openings of the magnetic
7rame and are supporied ond interlocked by bell
crank levers 21 and 22, The bell crank levers 21
and 22 are respectively pivotally supported at
points 83 and 23 on the supports of the magnetic
frame, and lever 2! has & slotted exiremity 28
1o recelve @ cross pin 20 of the plunger 12, while
the arm 22 has a similarly slotted extremity 27
10 receive 8 cross pin 28 on the plunger 8. The
1ail portions of the levers are interlocked by &
»in $8 on one extending through a closed slot in
rhe other lever, the slot being of sufficieni length
1o permii each plunger to reciprocate between
two suitable extreme positions. Springs 31 and
22 bigs the bell crank levers into the relation
1 {0 separate the plungers 12
and 15 Tor disengagement of the contact ele-
ments B and § from thelr vespective stationaxy
conbacts.

As will he observed from Fig. 1, the switch unit
as o whols is symmetrical, comprising twe struc-
turelly identical parts oppositely disposed with
respect 1o & vertical plane midway of the ends of
the electromagnet and common to the axis of the
pin 58 interiocking she beli crank levers, and in
practice the corresponding elements on opposite
sides of this plane are preferably balanced as re-
gards mass. Thus it will be observed that when
the contact elements 9 and 6 are out of engage-
ment with their stationary contacts they and
their reciprocating supporis are in a foating
state, and when subjected to any shock tending
to move either contact element into engagement
with its stationary contacts there will be counter-
action by the oppositely disposed contact ele-
ment and its reciprocating suppor{ through the

- interconnection afforded by the beill crank levers.

60

Likewise when the electromagnet is energized to
draw the plungers {2 and 3 together for engage-
ment of the contact elements § and 6 with their
stationary contacts any tendency of either
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plunger to disengage iis associated contacts
under shock will be counteracted by the othe
plunger and its respective support through the
Interconnection afforded by the bell crank levers.
On the other hand, as will be apparent, the in-
terconnection of the plungers in nowise obstructs
separation of the contact elements from their re-
spective stationary contacts when the electro-
magnet is deenergized. Switches of this con-
struction have been fully tried out in practice
and where the electromagnet is controlled
through shock-proof contacts such as those here-
Inafter described said switches have demon-
strated ability to withstand high shock in any
direction. Of course it is-possible for any mov-
able contact element to disengage its respective
stationary contacts momentarily through yield of
its associated spring, but such disengagement be-
ing only momentary is permissible under the
shock test mentioned.

Referring to Figs. 2 to 5, the switch structure
shown is especially designed for alternating cur-
rent, the magnet frame (4 and plungers 12 and
I3 being laminated as best shown in Figs, 2 and
5. As shown in Figs, 3 and 5 the plungers are
slidable in channel ‘strips 36 of suitable material
located within the electromagnet and projecting
therefrom, beihg provided with outwardly turned
supporting end flanges 368, Fig. 5. The magnet
frame is supported by and between a pair of like
metal standards 37 formed with base portions
constituting the elements {5 and
which have been referred to as supports for the
magnet frame. The standards 37 which extend
beyond the magnet frame in all directions prefer.
ably are riveted to the magnet frame, and each
standard has at opposite ends of the electromag-
net & pair of outwardly turned flanges 38 (Pig. 5)
between which is supported and secured by g
screw an element to which an end flange 36% of
one of the channel strips 36 is secured as by riv-
eting. The channel strips being thus fixed to the
standards serve to support the electromagnet as
well as the plungers,

Each plunger, as best shown in Pig, 2, has ex-
tended side plates 40 which carry its respective
Cross pin 26 or 28 and which have inturned ex-
tremities for support of the respective contact
carrying block i7 or 18, Each contact carrying
block which preferably comprises a molding of
insulating materia] is centrally secured as by
rivets 41 to the inturned extremities of the
plunger side plates 40, and each block has parts
- 42 and 43 projecting towards the electromsagnet
and into slots (not shown) in the standards 37
whereby each block is slidingly supported and
guided on either side of its respective plunger.
Bach contact carrying block adjacent each end
thereof has fixed thereto g U-shaped meta] car-
rier 44 (Fig. 2) for one of the contact elements
"8 or 8, each such element comprising a metal
plate notched on opposite sides to fit onto the
carrier for support thereby and for sliding mo-
tion thereon. Each contact element is pressed
against inturned extremities of its U-shaped car-
rier 44 by one of the spbrings 20 or {8 which is
interposed between the contact element and the
base of its carrier, being held in blace by suitable
studs on said plate and carrier, Preferably each
contact element has at opposite ends contact tips
48 (Fig. 3) of suitable material. .

Each set of contacts 7—8§ and 89—I10 is carried
by a two-part hollow molded Insulating chute
48—48, each set of chute parts being secured to
one of the standards 37, Fach of the contacts
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7to 10 comprises, as best shown in Fig. 3, a right
angle plate with g, contact tip 50 of suitable ma.-
terial, each right angle contact plate being se-
cured by a bolt §1 to one part of its respective
two-part insulating chute, the outer portion of
the securing bolt affording a wiring terminal,
The Insulating chute for each set of stationary

erably being sufficiently extended so that the
movable contact element never leaves such cham-
ber, For attachment of the chute parts 4349
to the standards said parts ang standards are
provided with overlapping parts (Fig. 5), the at-
tachment being made by screws §2. While the
four insulating chutes may if desired be formed
separately it is preferred to mold in one piece
the upper portions of the chutes on the same
side of the magnet frame and to similarly molg
in one piece the lower portions of the same chutes,
utilizing g connecting portion 53 (Figs. 2 and 5)
of the upper chute portions for support of a ter-
minal stud 54 for the electromagnet. Thug pro-
vision 1s made for terminal studs for the electro-
magnet on opposite sides thereof,

The bell crank levers 21 and 22 preferably are
of channel strip form fitting between the portions
15 or the portions {6 of the standards 37, the pivot
pin of each lever extending through such portions
of the standards. One bell crank lever has ex-
tensions to receive therebetween the channel end
of the other lever, the connecting pin 30 passing
through such extensions of the one lever and the

o channel end of the other lever. The upstanding

channel portions of the two bell crank levers pro-
ject into the space between the extended side
plates 40 of their respective plungers (Fig. 2) and
are slotted to engage the Cross pins of said plung-
ers, as aforedescribed. The springs for biasing

a fixed abutment 55, being suitably supported as
by studs on said lever and said abutment,

For limiting the biased movement of the bell
crank levers and the consequent biased movement
of the plungers the latter breferably are pro-
vided with motion limiting links, As shown in
Fig, 2 there are two links §6 and 57 arranged
adjacent the extended side plates of the plunger
13, These links seated at one end in slots in the
contact carrying block 8 extend through the
electromagnet and beyond the plunger {2 into
similar slots in the contact carrying block of
plunger (2. The plate 57 is interlocked with
the plunger 13 by its cross pin 28, whereas the
plate 86 also penetrateq by pin 28 is slotted to
afford relative movement of plunger 13 and plate
56. While not shown in detail, the plate 58 is
connected to the cross pin of the plunger 12 with.
out lost motion similarly to the connection be-
tween plate 57 and the cross pin of plunger 13,
whereas the plate 57 hag a slotted connection
with the cross pin of plunger 12 similar to the
connection between plate 5§ and the cross pin
of plunger 13. The slots in the two plates are
50 positioned and are of such length as to permit
the plungers to separate only to the desired ex-
tent and to permit the plungers according to
preference, to be drawn into contact upon ener-
gization of the electromagnet or only into a rela-
tion insuring g bredetermined afr gap.

From the foregoing it will be appbiient that the
details of the switch are worked out to afford
symmetry and balance of the duplicate switches
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while at the same time minimizing cost by use of
like and interchangeable parts for the two
switches, Also it will be noted that facllity of
assembly and removal of parts has been provided
for along with compactness, Also it is to be un-
derstood that the switch shown Is designed to
function when mounted for movement of its mov-
able parts in either a horizontal plane or a ver-
tical plane, the contacts to be utilized as desired,
as for example to afford a double pole switch
with multi point break for each pole. :

As aforeindicated, it is important to afford
shock-proof control contacts for the electromag-
net and at times it is desirable to provide the
switch with other guxiliary contacts which should
be shock-proof, such contacts being provided in
the construction shown. These contacts are all
mounted in a two-part molded insulating block
60—81 overlying the electromagnet and secured
to the standards 37, as best illustrated in Fig. 5.
As shown in Fig. 5, the two-part block §0—6!
rests upon the portions of the standards to which
the upper chute parts are attached and the outer
section of the block 60-—81 is secured to the
standards by bolts 62, the inner section of the
block being secured to the outer section by bolts
63 (Fig. 4).

The contacts housed in block 60—81 are illus-
trated in Pigs. 3 and 4, the latter figure showing
only one-half of the block and hence only one-
half of the number of contacts to be accommo-
dated by sald block. The contacts shown in Fig.
4 comprise four double contacts 88, 86, 67 and
68, each comprising two leaf springs (Fig, 3) nor-
mally engaging and yieldable to receive therebe-
tween a contact blade 88. The contact blade 69 is
carried by a thin but rigid strip 70 of insulating
material, which strip is reciprocable in the in-
sulating block 80—8i to cause said contact blade
to bridge selectively contacts 85 and 86 or con-
" tacts 67 and 88. The leaf springs of each con-
tact are carried by a stud 7 penetrating and
clamped to section 81 of the insulating block, the
‘stud serving as a wiring terminsal external of the
block, and the block is designed to afford each
contact only enough clearance to spread for re-
ception of the bridging blade. Thus when any
contact Is spread through engagement therewith
of the bridging blade disengagement through
shocking of the leaf springs is precluded, whereas
when the contacts are disengaged by the blade
movement of the leaf springs under shock is un-
important. On the other hand, when the con-
tacts are either engaged or disengaged by the
blade it s important to insure against appreciable
movement of the blade, and this is provided for by
virtue of the fact that for operation of said blade
it is connected to one of the plungers of the elec-
tromsagnet and hence is stabilized through the me-
dium of that which stabilizes the plungers. With
the contact layout of Fig. 4 duplicated there
would be two bridging contacts to be actuated,
each through the medium of a reciprocable strip

18 and said strip would be connected to the plung-
ers 12 and {3, respectively, as shown in Fig. 8.
Each actuating strip 70 as shown in Pig. 3has a
- transversely slotted and reinforced end 72 to re-
ceive the tip of an arm 13 carried by piunger (2
or plunger 13, this arm being shown (Figs. 2 and
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3) as an extension of a plate interposed between ;10
the end of the plunger and its respective contact

carrying block (8.
Thus the switch of Figs. 2 to 5 is immune to

high shocks both as regards its main and aux-
iliary contacts, the latter of course being variable
in respect to number and relation to the bridging
contacts as may be desired. In connection with
the auxiliary contacts it will be noted that the
same are of & design which will function re-
gardless of the plane in which they may be dis-
posed according to the mounting of the switch.

What I claim as new and desire to secure by
Letters Patent is:

1. In an electric switch, the combination with
main contacts, electromagnetic means, operative
connections between said main contacts and said
electromagnetic means, sald connections being
operable by said electromagnetic means to place
sald contacts In a certain relation and being
biased to place said contacts in a different rela-
tion upon deenergization of said electromagnetic
means and comprising a plurality of movable in-
terconnected parts for counteraction by one an-
other under shock thereby to resist change in re-
lation of said contacts under shock when said con-
tacts are placed in either of the aforementioned
relations, and auxiliary contacts affording a me-
dlum through which a maintaining circuit for
sald electromagnetic means may be established,
certain of said auxillary contacts being operable
by sald electromagnetic means through the me-
dlum of said operative connections, and said aux-
illary contacts for further protection against dis-
engagement under shock being of the sliding en-
gagement type and having means to guard against
separation thereof by shock thereto at an angle
to the plane of engagement thereof.

2. In an electric switch, the combination with
main contacts, electromagnetic means, operative
connections between said main contacts and said
electromagnetic means, said connections being
operable by said electromagnetic means to place
sald contacts in a certain relation and being
biased to place said contacts in g different rela-
tion upon deenergization of said electromagnetic
means and comprising a plurality of movable in-
terconnected parts for counteraction by one an-
other under shock thereby to resist change in
relation of said contacts under shock when sald
contacts are placed in either of the aforemen-
tioned relations; and suxiliary contacts affording
& medium through which a maintaining circuit
for said electromagnetic means may be estab-
lished, certain of sajd auxiliary contacts being
operable by said eleciromagnetic meang through

"the medium of said operative connections, and

sald auxillary contacts for further protection
against disengagement under shock comprising
contacts of the sliding engagement type wherein
certain of the contacts wedge between others
which exert thereon opposing pressures and
wherein said other contacts are confined to per-
mit only the required spreading thereof.
JEROME F. DRIES.
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