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Patented June 28, 1949 2,474,742 

UNITED STATES PATENT OFFICE 
2,474,742 

ELECTROMAGNETIC swiTCH 
Clarence W. Kuhn, Wauwatosa, Wis., assignor to 
"Cutler-Hammer, Inc., Milwaukee, Wis., a cor 
poration of Delaware 

Application July 8, 1943, Serial No. 493,811. 

Figure 1 is a top plan view: 
of Fig.1; 
of Fig. 1; and 

Fig. 4 is a detail view. 
Referring to the drawing, the switch shown 

therein comprises in general two pairs of con 
tacts 1-2- and 3-4 (Fig. 1), these pairs of 
contacts being spaced to receive therebetween 
an electromagnet (Fig. 3) having a winding 5. 
and opposed and aligned plungers 6 and 7. The 
plungers 6- and T. respectively carry insulating 
blocks 8 and 9 of like form, shown in Fig. 4, which 
extend transversely of the axis of the electro 
magnet, each carrying at opposite extremities 
contacts of the aforementioned two pairs of 
contacts. More specifically block 8 carries at 

view taken on line. 2-2 
- - - ' ' ' ' ' ' ' 40 

Fig. 3 is a sectional view taken on line 3-3 

45 

50 

normally to separate contacts and 2 and con 

5 through the spaces betwe 

17 Claims. (Cl. 200-103) 2. 
opposite extremities thereof contacts 2 and 4, 
while block 9 carries contacts and 3. The plungers 6 and 7 have associated springs G and 
it, respectively, which bi id plungers apart 

tacts 3 and 4 as shown in Fig. 1. On the othe hand, the electromagnet is energizable to dras 
the plungers together to engage contacts and 
2 and also contacts 3 and 4, holding them in 
engagement so long as it remains energized. It 
will be noted that the structure described is gen 
erally symmetrical with respect to the axis of 
the electromagnet and with respect to an axis passing transversely through the magnet and 

. . . . Y the contacts of the 
two pairs of contacts when disengaged. Referring to Fig. 3, the electromagnetic wind 
ing 5 is carried within a substantially rectilinear 
magnet frame 5, said framehaving rearwardly 

) extending, sets of posts, 6 and 7 for attachment 
to a supporting panel 8, the arrangement shown 
being such as to provide for vertical break by 
the contacts with the switch fixed to a vertical supporting panel. The magnet frame as shown 
is sectional, comprising a U-shaped part to 
which the Suporting posts 6 and 7 are fixed, 
and a front plate 20 secured as by screws 2 to 
the free ends of the U-shaped part. Such front plate and the opposed wall of the U-shaped part 
have flanged openings, to receive and support a 
tube 22 on which the winding 5 is mounted and 
in which the plungers 6 and 7 are reciprocably 
supported. As shown the tube 22 carries a spring 
washer 23 interposed between the winding 5 and 

35 the adjacent wall of the magnet frame and for 
a purpose later set forth, the front plate 20 is provided with a pair of spaced projecting pins 
24. - . . . . . . . . ; . . . . . . . . . 

Further referring to Fig. 3, the insulating 
blocks 8 and 9... which carry the contacts each 
comprise part of an assembly further illustrated 
in Fig. 4, fitting onto a reduced outer end por 
tion of its respective plunger," being suitably se 
cured thereon in engagement with an annular 
shoulder 27 on the plunger. Each of said as 
semblies is shown as comprising a flat oblong 
plate 28 and a formed plate 29 holding there 
between the insulating contact carrying block 
which preferably is recessed to receive the flat 
plate for interlock against rotary movement rel 
ative thereto. The plates 28 and 29 are prefer 
ably secured together as by rivets' 30" and prefer 
ably the insulating block is secured to the formed 
plate 29 as by rivets 3f. The springs O and 

55 which bias 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 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 . 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 7 in the case of the rear assembly and be 
tween the pins 24 in the case of the front aSSen 
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 Conl 
prises a disk 35 oscillatable about a fixed axis 
and having engaged therewith by crank pins 36 
and 37 at diametrically opposed points two recip 
rocable bars 38 and 39, the bar 39 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 46 with an upstanding 
lug 4 which projects through an opening in the 
bar 39 while the rear contact, carrying assembly 
has a similar plate with a lug 4 projecting 
through an opening in the bar 38. Thus since 
the bars 38 and 39 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. Also the bar 39 is pro 
vided with laterally extending lugs 44 and 45 
coacting with laterally extending lugs 46 and 47 
on the bar 38 to limit relative rectilinear motion 
of the bars and thereby correspondingly limit 
ing relative novement of the contact carrying 
assemblies. Preferably the disk 35 is set in a cir 
cular opening in an insulating plate 50 suitably 
fixed to the top of the magnetic frame, said disk 
being confined to a, rotary motion about a fixed 
axis through engagement with the insulating 
plate into which it is Set and preferably also the 
insulating plate is recessed to provide a chan 
nel 52 to receive the bars 38 and 39. A cover 
plate 53 secured to the magnet, frame as by screws 
54 serves to clamp the interlocking assembly to : 
the too of the magnet frame. A like interlock 
ing mechanism is preferably 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 being structurally the same as that de 
scribed further description thereof is unnecessary 
beyond pointing out that it preferably has its 
bars 38 and 39 arranged so the bars 38 as well 
as the bar's 39 of the two interlocking mecha 
nisms lie on Opposite sides of the axis of the plungers. 

Referring to Fig. 2 which shows the contacts 
-2, each contact is shown as comprising an 
angular element fixed by a bolt 60 to a formed 
inverted U-shaped rocking element, 6, 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 6 
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4. 
has its downwardly extending portions Spaced to 
straddle a supporting post 63 of rectangular CrOSS 
section to which said rocking element is pivotally 
connected by a pin 64. 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 a reduced portion 65 
passing through its respective insulating block 
and having a flat Surface thereof engaged by a 
shoulder 86 on the block to prevent turning Of 
the post. The post 63 has on its reduced end 
a washer 8 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 63 is an up 
standing pin S8 extending into a slot in the 
rocking member 6 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 70. 
Also the pin carries a second washer engag 
ing the under side of member 6i, said washer 
being under the bias of a coil Spring 2 Sur 
rounding the pin and interposed between said 
Washer and post 63. Thus considering contact 
2 of Fig. 2, the spring 72 biases the rocking mem 
ber 6 to rotate counterclockwise on its pivot 64 
to a limit established by the washer 69 on the 
pin 38 and initially adjustable by turning the 
pin, Whereas said spring permits member 6 to 
rotate clock. Wise 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 9 and , the contacts of each pair 
under Such Conditions having a predetermined 
Suitable 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 72 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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parts in respect of mass: will adapt, the units to 
meet: high shock, test. As will be observed. Whengs 
the sets of contacts are out of engagement any. 
shock tending to mover either 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 supports being substan's 103 
tially floating transmission of shocks thereto Willi 
be reduced to a minimum, and as will also be 
the noise incident: to engagement of the contacts.: 
As hereinbefore indicated, quietness of the switch. 
in closing has been found to be enhanced by us- 15 
ing plungers of the tapered form shown. . 

For extinguishing arcs formed upon Separation. 
of the two pairs of contacts each pair is, prefer 
ably provided. With an electromagnetic 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 distinct. 
tive, only in specific construction for ruggedness, 
durability, etc., they will not be described in de 
tail. Brisfly described each blowout, device; as 25. 
shown in Fig. 2 comprises a blowout winding 15.3 
arraged... below: its respective contacts, with its 
axis -at right angles to the plane of movement. 
of Said contact.S.: The Winding. S is, Supported on 
a core 76 in turn, supported by a bracket 77 car-. 30 
ried by an insulating block 8 fixed to the sup 
politing panel 3. The frame 7, which is pref 
erably formed of non-mag Zhetic material carries: 
at opposite ends of the winding 75 upstanding: 
Inagnetic plates 9, which plates, have fixed there- 35 
to Suitabies insulating arc, Shields 8. AS Will be: 
understood, the plates 79 are spaced to receive. 
therebetween ... the contacts of their... respective, 
pairs of contacts, while the insulating shields 
80 are, interposed between the plates 9 and the 40 
enclosed contacts, the shields, adjacent their re 
Spective contacts being : enlarged upwardly and 
laterally. 
As shown in Fig. 1, the supporting panel 8. 

has fixed thereto adjacent the top thereof inst) 
lating blocks 82 and 83 respectively carryingster 
minal studs 38 and 85, to which rai'e carried the 
terminal leads of the electromagnetic winding: 5, 
and also tellinal Studs: 86 and 87 to which, are, 
carried pigtails frog); the contacts f and 3, re-, 50. 
spectively. The fi'anaess of the two blowout, 
devices carry insulating blocks, 88 and 89, re 
spectively, which carry. terrainal studs - 30 "to 
which care-led pigtails fron the contacts 2 and 
4, respectively, one such terminal stude 9) being 55 
shownia Fig. 2. As shown in Fig. 2, the blow: 
out; Winding has one terminal connected to the 
terminal stud: ; 3. . and its other terminal con 
nected to a terminal stud 9 carried by the in 
Sulating block. 78, and as Will be understood the 60s said contacts having like movements, oppositely. 
other biowout, winding has similar connections." 

Switches of this character commonly require. 
for raintaining; circuits and other purposes aux 
iliary switches and "a preferable foria of Switch. 
is illustrated in parts: in Fig. 3. AS: here ShoWnt 5 
the auxiliary: contacts are carried by an insul 
lating block.93 secred to the underside of the: 
switch unit directly below and against the afore 
described lower interlocking; inechanism for the 
two contact, carrying as Senolies. These auxiliary. 70 
switches are of the sliding engagement type, and 
of a design to meet high shock, test. While the: 
drawing shows, only two stationary contacts 
94-95 and one movable contact. 96, the auxiliary. 
switch: mechanism...would in practice ordinarily. 75terconnecting said contact supporting and actus 

the contact 93 is slidable to engage the opposed 
contacts 94 and 95 selectively according to the 

6 
have more of the same kind of stationary cont. 
tacts, and preferably two of the same, kind of 
movable, contacts. Each stationary contact.com. 
prises a pair of Spring clips carried by and Se 
cured to the insulating block.93 by a terminal 
stud 97, whereas, each movable. contact.com 
prises a sliding. blade; to enter between and to 
spread, the clips, of the stationary contacts. As 
will be noted, the clips of each stationary, con 
tact, have...outwardly pent extremities, which fa 
cilitate, entry of the cooperating sliding, contact. 
therebetween and, which by abutment with the 
adjacent insulating, parts, limit possible spread. 
ing, of the clips. Preferably spreading, of the 
clips is thus, inited to the smallest amount Suf. 
ficient to enable entry of the sliding contact. 
The sliding contacts are preferably, of a form 
to bridge. two or more, stationary...contactS. air-. 
ranged in a side...by side relation, and as ShoWa, 

position, , of one of the contact. carrying, assen 
blies, to which it is operatively, connected. As, 
suiming employment of two movable contacts. 96, 
each would be operable through the medium of . 
one of two sliding bacs. 33 shown as respectively, 
connected to the front, and rear contact, carry 
ing, assemblies, these bars in respect of mount. 
ing, and connection, to the contact carrying as-, 
semalies, being, similar to the bars of the afore, 
described interiocking devices. As shown in Fig. 
4, each plate 4 has a second, lug 99 to be re-... 
ceived in an opening in one of the bars, 98, but 
as will be understood, only the lugs, 99 of the 
lower plates, of the two contact, carrying, assem-. 
bies would be required for operatively connects. 
iing the two bai’s 98 illustrated in Fig. 3. . 
As will be understood, when the contacts 1-2, 

and 3-4 are engaged the magnetic, pull thereon. 
must he raintained to insure continued, engage., 
ment; thereof under shock, which of course re-, . 
quires imaintaining the circuit. of winding, 5. 
through the medium of shock-proof auxiliary 
contacts, and the aforedescribed type of auxiliary, 
contact has been found very, effective to so supr. 
plement the required shockrproof characteristics, 
of the switch, itself. Thus the combination of the 
herein disclosed, switch, and auxiliary, contacts 
will meet high shock. test in either open or closed 
position of the Switch. and without, need of any. 
latching, Inechanisms, whereas as aforeindicated 
the switch has capacity for, controlling 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 a pair of coacting contacts, 
both movable, of individual actuating means for 

of one another, to move said contacts into and, 
out of abutting relation, and means by which 
said, actuating means are intercoanected to pre-, 
vent at any time. Such movements thereof inde 

... pendently of one another, whereby they are sub 
jected to counteraction... one. by another 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, contacts by which said, contacts are wholly: 
Supported and which have like movements, op. 
positely. of one another to move, said, contacts 
into, and out of abutting relation, and means in 
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atting 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 spiring bias 
ing means opposing such yielding thereof. 

5. 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 
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 electronag 
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 conn 
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 apart 
and adapted to be drawn together electromag 
netically, means interconnecting said plungers 
to prevent at any time independent movements 
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8 
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 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 coimprising 
axially aligned magnetic plunger's biased apart 
and adapted to be drawn together electromag 
netically, means interconnecting Said plungel'S 
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 plungei'S haW 
ing for Support of each contact thereof a Spring 
biased rocker limited in range of movement, ren 
dering said contacts upon engagement thereof 
yielding against their bias. 

10. In an electric Switch to meet shock test, 
in combination, electromagnetic ineans 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 then 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 Gif 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 
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 blowolt device. 

12. In an electric SWitch to meet shock test, in 
combination, electromagnetic means comprising 
axially aligned magnetic plunger's biased apart 
and adapted to be drawn together electromag 
netically, coacting contacts wholly supported by 
Said 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 final engagement of said con 
tacts always in Substantially the same relation 
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 ineans disposed be 
tween said pairs of contacts and comprising ax 
ially 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 
ially 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 COInprising duplicate complete devices one 
on either side of the axis of said electromagnetic 
means for Symmetry and balance of the switch 
as a Whole. 

i5. 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. 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 
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 then 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. KUHN. 
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