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‘Cutlér-Hammer, In¢,, Milwaukee, WIS a . cor-

pora’rlon ‘of Delawale

lication July 8, 1943, Serial No. 493,811,
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ThlS mventlon

re

5 . Yo, electromagnetlc

s, the assembly bemDr of a sym-
ced form,

to, stich . general o)

1ts obJects modification, . the of to rend r he;
»,(':omparable dlrect:

same better suited to. control.of
current.

Another object is to. .proyide a switch of the
aforementioned, )

‘mede safe, dur
and of satlsfactory
Another obJec

aforementmned character Whloh W111 be qulet 1n'

1nvent10n Wlll herema‘fter a
i ent‘ of the mventlon is 1llustrated

b plan view:
‘"nal view taken on line 22

’of Flg 1;

Flo' 3 is a sectional view faken on ling 3—3
of Flg 1iand”

Fig. 41sadeta11v1ew

Referrlng to the dra\vmg, the switch shown
therein comprlses in general - two palrs of con—

taets T—2- and- 34 fF’xg”W) these pairs of
contacts bemg spar’ed to ‘receive therebetween

an electromagne" (Wig. 3) having a winding 5

and opposed- ahd aligned plungers ‘5 and 1.” The
pliidgers. §-and. T- respectwely carry insulating
blocks 8 and 9 of like form shown in Fig. 4, wh1r-h
ex‘rend transversely of the axis of the electio-

agnet,; each. carrying. at oppOSIte extremttles
oomacts of. the. aforementloned “fwo pairs ‘of
contacts. More speclﬁcally block 8 carrles at

to and.,

proposed electromagnetm swltch‘
for lternatlng current which
y meek very satlsfactorlly high’
5. " moying “contact
ed . to. prevent.
, 10
g..bias a 1nto a, glven rela-
} 1nto another relatlone
in’the’ latter relation by electro-

al typ cap bl of handhng_

" tacts 3 and 4 as show

2

opposite extremifies, thereof contacts 2 and a,
while'. block’ 9 carrles contacts { and 3. 'The
plunigers § and 1 Have ass cmted springs 10 ahd
i1, respectlvely, whlch bias said plungers a,palt
normally to separate contacts { and 2 and con-
in Fig. 1. Oh'the othér
hand, the electromagnet ‘1s energizable to draw
the. plungers together’ to engage contacts | and
2 ‘and also contacts 3 and (5 holdmg ‘them in
engagcment 50 long as it/ remams energmed It

’ W111 be noted that the structme descrlbed is gen-

15

n is partxcularly appl1cab1e_ ‘

20

v25

- 30

[
1

© 40

45

50

55

elally syminetrical with respect to the axis of
the electromagnet and wnh respect to an axis
passing Llansversely through the magne‘t and,
through the spaces between the contacts of the
two pairs of contacts When disengaged. '

Relerrmb to. Fxg 3, the eIectromagnetlc wind-
ing 5§ is carried within a substantlally rectilinear
meagnet frame. 15, szud frame’ ‘havitig rearwardly
extending, sets of posts 16 atid 17 for ‘attachinént
to.a supportlng panel i8, the arrangemer't shown’
bemg such as, to prov1de for’ vertmal break by
the | contacts with the sw1tch fixed to a Vertical
supportmg panel The magnet frame' as shown
is sectlonal comprlslng B U-shaped p.wrt fo
Whlch the suporting, posts . 6 and 7 are ﬁxed
and a front ‘plate 20 seclired as by screws 21 °to
the. free ends of the’ U- shaped part. Such front
plate ‘and the opposed Wall ‘of the U sheped part
have ﬁa,nged operungs to’ 1ece1ve and support a
tube 22 on wh1ch the wmdmg 5'is mounted and
in which the plungers 6 and 1 are re(:lprocably
supported. As shown the tibe 99 garries & spring
washer 23 1ntcrposed between the winding 5 and
the adJacent Wall of the magnet frame ahd for
a purpose Iater “set forth the front ‘plate 20 is
provxded wrth a palr of spaced prOJectmg pms
2.

I’ulther referring to Flg 3, the insulating
blocks '8 and 9 which™ ¢arry the contacts each
cornprise part. of an assenibly further 111ustrated
in Fig. 4, fitting onto’a’ reduced outer énd por-
tion of 1ts respectlve plunger "being sultably se-
cured thereon in engagement with an ‘apnular
shoulder 27 ‘on the plu'n;er Each of said as~
sembliés is shown as comprising a flat oblong
plate 28 and a formed plate 29 holdihg there=
between the insulating contact carrying block
which preferably is recessed to receive ‘the flat
plate for 1ntellock against rotary imovement rel~
ativé thereto. The plates 28 ‘and 29 are prefer-
ably secured togethcr as by rivéts 39 and prefer-
ably the msulatmg block is secured to the formed
plate 29 a5 by tivets 31. “The springs 10 and
il Wthh blas the plungers apart surround the
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plungers and are interposed between the magnet
frame and the plates 28 of the contact carrying
assemblies. The plunger 7 is shown as provided
with a tapered end portion 32 adjacent the
plunger 6 and the latter plunger is shown as pro-
vided with a tapered recess 33 to receive said
tapered end portion of plunger 1. This con-
struction of the adjacent end portions of the
plungers has been found advantageous in various
respects, but generally satisfactory results have
been obtained without the tapered formation.
The two contact carrying assemblies have por-
tions disposed between the supporting posts (6
and 17 in the case of the rear assembly and be-
tween the pins 24 in the case of the front assem-
bly for restraint against turning about the axis
of the plungers. Also the contact carrying as-
semblies are interlocked for prevention of move-
ment independently of one another and for limi-
tation of their relative movement, preferably by
the means illustrated in Fig. 1. This means com-
prises a disk 35 oscillatable about a fixed axis
and having engaged therewith by crank pins 2
and 37 at diametrically oppesed peints two recip-
rocable bars 38 and 39, the bar 38 being con-
nected to the front contact carrying assembly,
and the bar 38 being connected to the rear con-
tact carrying assembly. More specifically refer-
ring to Figs. 3 and 4, the front contact carrying
assembly has fixed to the upper end of its plate
28 as by screws a plate 48 with an upstanding
lug 41 which projects through an opening in the
bar 39 while the rear contact carrying assembly
has a similar plate with a lug 41 projecting
through an opening in the bar 38. Thus since
the bars 38 and 38 have crank pin connections
with the disk 35 it will be apparent that any mo-
tion of either assembly will be transmitted to
the other through the bars and the connecting
rotary oscillatable disk. Alsc the bar 39 is pro-
vided with laterally extending lugs 44 and 45
coacting with laterally extending lugs 46 and A7
on the bar 38 to limit relative rectilinear motion
of the bars and thereby correspondingly limit-

ing relative movement of the contact carrying 4

assemblies. Preferably the disk 35 is set in a cir-
cular opening in an insulating plate 59 suitably
fixed to the top of the magnetic frame, said disk
being confined to g rotary motion about s fixed
axis through engagement with the insulating
plate into which it is set and preferably also the
insulating plate 5% is recessed to provide a chan-
nel 52 to receive the bars 38 and 39. A cover
plate 83 secured to the magnet frame as by screws

54 serves to clamp the interlocking assembly to r»

the top of the magnet frame. A like interlock-
ing mechanism is rreferably provided on the
bottom of the frame to similarly interlock the
contact carrying assemblies at their lower ends
also, and such interlocking mechanism is illus-
trated in Fig, 3. This second interlocking mech-
anism bkeing structurally the same as that de-
scribed further description thereof is unnecessary
beyond pointing out that it preferably has its
bars 38 and 38 arranged so the bars 38 as well
as the bars 39 of the twe interlocking mecha-~
nisms lie on opposite sides of the axis of the
plungers.

Referring to Fig. 2 which shows the contacts
I—2, each contact is shown as comprising an
angular element fixed by a bolt 60 to g formed
inverted U-shaped rocking element 61, said ele-
ment having a struck-up portion 62 forming an
abutment for the contact to prevent turning of
the latter on the bolt. The rocking element 61

i0

15

20

25

30

30

40

50

60

4

has its downwardly extending portions spaced to
straddle a supporting post 63 of rectangular cross
section to which said rocking element is pivotally
conuected by a pin 4. The supporting post 63 is
fixed to the insulating block of one of the afore-
described contact carrying assemblies. As shown
in Fig. 2, the post 63 has s reduced portion 85
passing through its respective insulating block
and having a flat surface thereof engasged by a
shoulder 66 on the block to prevent turning of
the post. The post 53 has on ifs reduced end
a washer 87 to bear against the insulating sup-
porting block and the reduced end of the post
is turned over onto the washer to rivet the post
to the block. Threaded into post 83 is an up-
standing pin 68 extending into a slot in the
rocking member §{ and having at its upper ex-
tremity a washer 69 to engage the upper side
of the member 6{ to form a stop therefor, said
washer being secured to the pin by a screw 170.
Also the pin carries a second washer T engag-
ing the under side of member 61, said washer
being under the bias of a coil spring 12 sur-
rounding the pin and interposed between said
washer and post 63. Thus considering contact
2 of Fig. 2, the spring 12 biases the rocking mem-
ber 61 to rotate counterclockwise on its pivot 64
to a lLimit established by the washer 88 on the
pin 68 and initially adjustable by turning the
pin, whereas said spring permits member 6{ to
rotate clockwise on its pivot when contact 2
meets with resistance within the range of move-
ment of its respective plunger. On the other
hand, the contact | which is mounted in a like
manner on its respective contact carrying as-
sembly is biased by its respective spring in a
clockwise direction, and as will be understood
contacts 3 and 4 are mounted on the contact
carrying assemblies in the same manner as con-
tacts { and 2.

Further referring to Fig. 2, the same shows
contacts | and 2 and is likewise exemplary of
contacts 3 and 4, with the plungers of the elec-
tromagnet spread apart under the influence of
the springs 18 and 11, the contacts of each pair
under such conditions having a predetermined
sultable air gap therebetween. On the other
hand, when the plungers are drawn together by
the electromagnet the contacts of each pair are
engaged, each of the contacts yielding with a
slight rocking motion against the action of its
respective spring 712 until the plungers seal,
bringing the contacts to rest. Such resiliency in
the support of the contacts affords cushioning
thereof when brought into engagement, where-
as the energy stored in the springs 72 resists
rebound of the contacts and insures intimate
engagement thereof while the electromagnet re-
mains energized. In view of the slight rocking
motion of the contacts incident to engagement
thereof their adjacent faces are preferably
formed as illustrated with their upper portions
receding slightly. Thus provision is made for
contact over a substantial area adjacent the
upper ends of the contacts when they first engage
through rectilinear movement, whereas upon
subsequent rocking of the contacts the area of
engagement shifts downwardly to the surfaces
which in spread relation of the contacts diverge
slightly in a downward direction.

Thus it will be observed that since the switch
unit as a whole is symmetrical, comprising two
structurally identical parts oppositely disposed
with respect to a vertical plane midway of the
ends of the electromagnet, balancing of such
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5.
parts -in respect: of mass: will adapt, the: unit-to
meet-high: shock test.- As will he observed -when.:
the: sets -of contacts.are:out.of engagement any
shock tending; to movereither: contact ~carrying

assembly-will be counteracted by the other con-:; 5.

tact: carrying .assembly, :whereas-the -same will-
also be true when the contacts are engaged as -
the result: of- energization :of the electromagnet.
Moreover: as the switch is: free-of fixed: contacts, -

all :contacts: and- their sunports ‘being: substan-..10:

tially ﬁoa.tmg transmission of shocks thereto will:
be reduced to a minimum., - -and .as will also be -
the noise incident:to engagement.of the contacts..:
As hereinbefore-indicated; quietness.of the switel

in closing has-been: found to be enhanced by us- 15 .

ing -plungers of the tapered -form shown. -

For extinguishing arcs formed upon sgparation -
of the two pairs .of contacts-each. pair is. prefer--
ably .provided. with;.an -electromagnetie: blowout--

device as shown:in Figs.-1 and:.2. The blowout,20-

devices may. in practice assume various different -
forms and as the:devices illustrated are. distine-
tive. only in specific. construction for ruggedness,
durability, ete., they will;not: be deseribed.in de-
taile:
shown in Pig. 2 comnrises a blowout winding 18-
arranged - below. its, respective -contacts. with. its,
axis-at right .angles. to the plane of -movement.
of said.contacts. . The winding 18 is;supported on -
a core-18 in turn.supported by a-bracket 1T car-:
ried by an insulating block 18 fixed to the sup-
ponting:panel . 48.. - The frame 11 which is pref-.
erably formed of non-magnetic; material carries.
at -oppoesite-ends of the. winding 16 upstanding:
magnetic plates 19, which plates.have fixed there~- 35
to suitabie-insulating arc shields:-80.: As will be:
understood, the.plates 19 are spaced-to receive
therebetween - the -contacts; .of their- respective:.
pairs of .contacts;- while. the insulating shields:
80 are interposed between the plates 19 and the
enclosed. contacts; the shields..adjacent their re-
spective contacts -being-enlarged upwardly angd.
laterally. .

As -shown in Fig. 1, the supporting panel- (8-
has- fixed -thereto.adjacent the top thereof insg--
lating blocks 82 and. 83 respectively.carrying:ter~
minal studs 84 -and.85;to which ave: carried-the:
terminal leads of the electremagnetic winding:§;
and: alse terminal studs: 86 and 87 to which. are
cayried pigtails from:. the contacts-1 and -3, re-
spectively. - The: frames 11 of the two blowout:
devices carry insulating biocks: 83 :and. 89, re-
spectively, which ecarry  terminal studs-80+to
which-are led pigtails from-the. contaects 2. and:
4. respectively, one such- terminal stud- 98 -being:
shown in Fig, 2.  As shown-in Fig: 2, the blow-:
out winding has one terminal conneeted- 40 the:
terminal- stud::80-and: its: other terminal -con=-.
nected - to -a terminal stud 91! -carried by the:in-:
sulating block 18, and- as will be understood the:
otker -blowout- winding. has similar connections.

Switches: of this character commonly reguire:-
for- maintaining -circuits .and other purposes aux-
liary switches and-a preferable form of switch:
is iHustrated in partscin Fig: 3.  As:here shown.
he. auxiliary -contacts-are carried. by an-insu--
lating-block €3 -secured to the underside. of the:
switch 1nit directly below and against-the afore-.
described- lower interlocking mechanism for the
two contact carrying:assembplies:: These auxiliary:
switches are of the.sliding engagement type, and-
of @ design-to meet high shock test. While the:
drawing - shows . only two stationary . contacts:
94~—95 and one movcble contact 36, the auxiliavy
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have-more-of the same; kind..of stationary, cots,
tacts..and preferably:- two .of the same, kind;. of .
mo_vable‘contact_,s‘ Each, statlonary contact COMm-;
prises a pair of spring clips carried by and se-..
cured -to the insulating block.93 by :a termmal
gtud . 97,. whereas., each. movable contact COM~,,
prises a sliding. blade to enter between and. to
spread. the .elips, of .the stationaxy contacts As
will . ke noted.. the cllps of egach statlonary conl+: ;
tact. have omwaldiy bent extremltles -which. fa~ .
cilitate- entry. of the cooperatmg slldlng( contact
therebetween and.  which by -abufment Wlth the,
aﬁlmcent mou?atmv narts limit posmble spread- :
ing, of the ;clips,. Plefevably spreadlng of the
clips:is thus. hmtod to-the smallest amount sui—
ficient to ensble entry of ‘the. stiding contact
The- sliding contacts are: preferably.of a f01m
to bridge. two -or_.1ore .stationary contacts ar-,.
ranged in a. side.by side relation, and as shown.;
the contact. 93 is slidable. to engage. the. opposed.;
contacts 24 .and.$5 selectlvely according, to theJ
position,:cof one. of the . contact carrying, assem-.
blies .to which. it Is opelatlvezy connected Asn.,
suming employment. of. two moyable contacts 96,
each would be operable ‘phrough‘,the, medium , of
one .of twe sliding bars .88 shown.as respectively.
connected to the frout, and rear contact. carry-
ing,assemblies, these hars. 1n respect. of mount- .
ing .and eonnection. to the contacu carrying as-,,
semblies. being similar to the bars of the afores,,
deseribed. mtellock'nsr devices.. . As shown in. Flg .
4, each -plate. 4% has a second , lug 99 to be.re-,.
ceived in an, opening .in one, of the hars 98, but
as wiil. he. understood, only the luﬂs 99 of the,.
tower plates. of the two contact.carrying assems.,
blies would.be required. for operatively . connect-,
ing the two bass.$38 illustrated in Fig. 3.

As wiil be .understood, when the contacts 12,
and 3—4 are.engaged the magnetic,pull thereon.
must be masnt'tmed to insure contmued engages-.,
ment. thereof under .shock. which of course. re-.
guires maintaining -the circuit. of winding, §
through the -medium. ;of .shock-proof auxiliary
contacss and the aforedescribed.type of auxiliary.,
contact has heen. found very. effﬁctwe to so. sup-..
plement #he required shock-proof charactemstms
of the switeh, itself., Thus the combination.of the,
herein. disclosed. smtr‘h and aumhaly contacts
will meet. h}gh_dmcx test in either open.or clos_ed
position of the swiich. and without. need.of any-
latching, inechanisms, whereas as aforeindicated
the switch has capacity for, eontrolling direct:
current circuits subjected. to current.of relatively.,
high value.

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

1. In an electric-switch to meet shock test, the.
combination. with -2 pair of coacting -contacts,;
both mavable, of individual actuating means for,
said contacts having like movements,oppositely.
of .one another; to move said contacts. into and..
out-of .abutting relation,.and means-by..which-
said, actuating mesans are interconnected to pire-
vent at-any. time such-movements. thereof inde--

.. pendently of one another whereby .they are sub-.

jected to counteraction..one. by ;anether .under.
shock.

2. In an electric switch-to meet shock test; the;
combination with a pair of cooperating -contacts,.,

~both.movable, of individual actuating. means for

said, eontacts. by which. said. contacts are .wholly:
supported. and- - which: -have. like .movements opr.,
positely.-of -one another .to :move, said;.eontacts,
into. and.out-.of abutting relation, and-means-in-.
terconnecting said contact, supporting and-achu;




2,474,742

7

ating means to prevent at any time such move-
ments thereof independently of one another
thereby to effect counteraction one by another
under shock.

3. In an electric switch to meet shock test, the
combination with a pair of coacting contacts,
both movable, of individual supporting and ac-
tuating means for said contacts confined to rec-
tilinear movements at right angles to the plane of
engagement of said contacts for engaging and
disengaging said contacts, and means intercon-
necting said contact supporting and actuating
means to prevent at any time such rectilinear
movements thereof independently of one an-
other, thereby to subject them to counteraction
one by another under shock.

4. In an electric switch to meet shock test, the
combination with a pair of coacting contacts,
both movable, of individual supporting and ac-
tuating means for said contacts confined to rec-
tilinear movements at right angles to the plane
of engagement of said contacts, for engaging and
disengaging said contacts, and means intercon-
necting said contact supporting and actuating
means to prevent at any time such rectilinear
movements thereof independently of one an-
other, thereby to subject them to counteraction
one by another under shock, said contacts hav-
ing limited rocking play on their respective sup-
porting and actuating means to yield when
brought into engagement and having spring bias-
ing means opposing such yielding thereof.

8. In an electric switch to meet shock test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromag-
netically, coacting contacts wholly surported by
said plungers, and means interconnecting said
Plungers to prevent at any time independent
movements thereof, and to limit their biased
movements, subjecting them to counteraction
one by another under shock.

6. In an electric switch to meet shock test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromag-
netically, contacts movable by said plungers, and
means interconnecting said plungers to prevent
at any time independent movements thereof and

to subject them to counteraction one by another 9

under shock, said interconnecting means com-
prising an element oscillatable about a fixed axis
and bars linking said plungers to said oscillatable
element.

7. In an electric switch to meet shock ‘test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromag-
netically, contacts movable by said plungers, and
means interconnecting said plungers to prevent
at any time independent movements thereof and
to subject them to counteraction one by another
under shock, said interconnecting means com-
prising an element oscillatable about a fixed axis
and bars linking said plungers to said oscillatable
element, said bars having interengaging parts to
limit relative movement thereof and thus limit
the extent of separation of said plungers under
the bias thereof.

8. In an electric switch to meet shock test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased avart
and adapted to be drawn together electromag-
netically, means interconnecting said plungers
to prevent at any. time independent movements
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thereof and to subject them to counteracticn one
by another under shock, said means including
means to limit biased movement of said plungers
away irom one another, and contacts wholly sup-
ported by said plungers to be engaged one with
another upon movement of said plungers elec-
tromagnetically.

9. In an electric switch to meet shock test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromag-
netically, means interconnecting said plungers
to prevent at any time independent movements
thereof and to subject them to counteraction one
by another under shock, said means including
means to limit biased movement of said plungers
away from one another, and contacts wholly
supported by said plungers to be engaged one
with another upon movement of said plungers
electromagnetically, each of said plungers hav-
ing for support of each contact thereof a spring
biased rocker limited in range of movement, ren-
dering said contacts upon engagement thereof
vielding against their bias.

10. In an electric switch to meet shock test,
in combination, electromagnetic means compris-
ing axially aligned magnetic plungers biased apart
and adapted to be drawn together electromagnet-
ically, said plungers respectively having a tapered
end and a correspondingly tapered recess, means
interconnecting said plungers to prevent at any
time independent movements thereof and to sub-
ject them to counteraction one by another under
shock, and contacts wholly supported by said
plungers to be engaged one by another upon
movement of said plungers electromagnetically,
each of said plungers having for support of each
contact thereof a spring biased rocker limited in
range of movement, rendering said contacts upon
engagement thereof yielding against their bias.

11. In an electric switch to meet shock test,
in combination, electromagnetic means compris-
ing axially aligned magnetic plungers biased
apart and adapted to be drawn together electro-

5 magnetically, coacting contacts wholly supported

by said plungers, a fixed blowout device and
means interconnecting said plungers to prevent
at any time independent movements thereof sub-
jecting them to counteraction one by another
under shock and to bring about final engagement
of said contacts always in substantially the same
relation to said fixed blowout device,

12. In an electric switch to meet shock test, in
combination, electromagnetic means comprising
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromag-
netically, coacting contacts wholly supported by
sald plungers, a fixed blowout device and means
interconnecting said plungers to prevent at any
time independent movements thereof subjecting
them to counteraction one by another under shock
and to bring about fingl engagement of said con-
tacts always in substantially the same velation
to said fixed blowout device, said contacts afford-
ing a vertical break and said blowout device com-
prising a blowout winding below said contacts
and vertically extending magnetic elements
spaced to receive therebetween said contacts,

13. In an electric switch to meet shock test, in
combination, spaced pairs of coacting contacts,
electromagnetic actuating means disposed be-
tween said pairs of contacts and comprising ax-
lally aligned magnetic plungers biased apart and
adapted to be drawn together electromagnetically,
said plungers wholly supporting all of said con-
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tacts and each supporting one contact of each
pair, and means interconnecting said plungers to
prevent at any time independent movements
thereof and to limit spread of said plungers under
the bias thereof, the two sets of movable parts
comprising the plungers and contacts carried
thereby being balanced and counteracting one
another under shock.

14. In an electric switch to meet shock test, in
combination, spaced pairs of coacting contacts,
electromagnetic actuating means disposed be-
tween said pairs of contacts and comprising ax-
jally aligned magnetic plungers biased apart and
adapted to be drawn together electromagnetically,
said plungers wholly supporting all of said con-
tacts and each supporting one contact of each
pair, and means interconnecting said plungers to
prevent at any time independent movements
thereof and to limit spread of said plungers un-
der the bias thereof, the two sets of movable parts
comprising the plungers and contacts carried
thereby being balanced and counteracting one
another under shock and said interconnecting
means comprising duplicate complete devices one
on. either side of the axis of said electromagnetic
means for symmetry and balance of the switch
as a whole.

15. In an electric switch to meet shock test,
in combination, electromagnetic means having
axially aligned magnetic plungers biased apart
and adapted to be drawn together electromagnet-
ically, said electromagnetic means also having
means for attachment thereof to a vertical panel
with the axis of said plungers perpendicular to
said panel, coacting contacts wholly supported by
said plungers to afford vertical break, and means
interconnecting said plungers to prevent at any
time independent movements thereof, subjecting
them to counteraction one by another under
shock and to limit separation of said plungers
under the bias thereof.

16. In an electric switch to meet shock test,
the combination with a pair of oppositely moving
coacting contacts, of individual actuating means
for said contacts having like movements oppo-
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sitely of one another in a plane at right angles
to the plane of engagement of said contacts to
move said contacts into and out of abutting
relation, and means by which said actuating
means are interconnected to prevent at any time
such movements thereof independently of one an-
other, thereby to render them subject to counter-
action one by the other under shock, said indi-
vidual actuating means together with their re-
spective contacts and their respective intercon-
necting parts being substantially identical in re-
spect of structure and weight.

17. Tn an electric switch to meet shock test,
the combination with a pair of oppositely moving

5 coacting contacts, of individual actuating means

for said contacts having like movements oppo-
sitely of one another in a plane at right angles
to the plane of engagement of said contacts to
move said contacts into and out of abutting re-
lation, and means by which said actuating means
are interconnected to prevent at any time such
movements thereof independently of one another,
thereby to render them subject to counteraction
one by the other under shock, said individual ac-~
tuating means together with their respective con-
tacts constituting substantially floating units sub-
stantially identical in respect of structure and
weight,
CLARENCE W, KUIHN.
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