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2,605,375; 
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Gilbert S. Ellithorpe, Chicago, Ill, assignor to 
Carter: Parts: Company, 
ration of Illinois, 

Chicago, a corpoa 

Application May 20, 1950, Seria No. 163.19. 
15. Claims. (C1, 200-159) 

This invention relates to electific switches-of 
the plunger actuated or door operated type, such 
as that shown in the G. J. Metier: Paterit No. 
2,065,904, dated-ecember 29, 1936, and particu 
larly to improvements in plunger switch construc- . 
tions of this type: 

: Thermain objects of this invention are to pro 
wide a simplified plunger switch construction, and 
assembly; to provide an improved plunger Switch 
wherein a wiping engagement of the contactor 0. 
with the switch terminai contaets- is obtained 
during each operation of the switch; to provide 
an improved terminal for plunger Switches; to 
provide an improved' reciprocating eontactor for 
plunger switches; to provide animproved plunger; 
contactor; and terminal assembly for pitinger 
switches; and to provide an improved plunger 
switch' assembly adapted for simplified mounting 
in a waii or pare aperture. 
A specific embodiment of this invention is 20 

shown in the accompanying drawings in which: 
Figure 1 is a perspective view showing the varir 

ous parts of the improved plunger switch in ex 
ploded or separated "relation, the parts being 
shown in the sequence of their assembly. 

Fig. 2 is a longitudinal sectional view of the 
improved plunger switch showing its internal. 
construction, and the manner of its mounting in 

- a wallor pariel opening. 
Fig. 3 is a similar view as taken on line 3-3. 30. 

of Fig. 2. 
Fig. 4 is a transverse sectional view of the in 

proved switch as taken on line. 4- 4 of Fig.2. 
Fig. 5 is a transverse sectional view of the same 

as taken online 5-5 of Fig. 2. 
Fig. 6 is a perspective view showing the rela 

tionship of the improved switch terminals. and 
contactor element with the parts being shown in 
outer circuit closing position, the contactor be 
ing also shown in dotted outline at an intermedi 
ate position. 

Fig. 7 is a fragmentary side view of the bonnet 
end of the improved switch showing the arranges 
ment of the carnping and can locking arms. 

Fig. 8 is a perspective view showing the mount 
ing ring and the improved switch bonnet of 
camping member in Separated relation, and 

Fig. 9 is an end view of the switchbonnet show 
ing the relative, arrangement of its: clamping.and 
camming-arms. 
... In the form. shown in the drawings, my lim 
proved plunger switch, comprises a... body. Or, base 

molded from a suitable insulating material, 
either ceramic or plastic, having a central axial 
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opening or passage 2, of generally cylindrical 55. 

5. 

35. 

45. 

2. 
contour, extending into the body from one end to 
substantially the opposite end thereof; a pair of 
diametrically, spaced, parallel, axially extending. 
terminals. 3 and '4-suitably mounted within the: 
body and having wire attachifrientiportions prose 
jecting outwardly fröm. suitable openings in the 
rear of closed end thereof; and axial shiftable. 
contactor 5 normally biased toward the operiend 
of the passage .2, by hears of a spiririg si 
having radially piojecting artis Tand 8:disposed 
transversely of and adapted to eitigage tie terriii. 
nails 3 and 4; aii insulating washer 92 adapted E6. 

the before-meiitiigned parts withi. 
plunger ?o having an enlarged body po 
adapted to pass through the central openin 
the washer 9 and eigage' the contactor 
clariging bonriet 2 adapted to fit overg, 
plunger to and against the washer 9, the el 
ing borinet 2 kiawing fearwardly ex 
or arms 3 and f4, adapted to be clariip 
wardly ovei external shoulderSofiitebo 

switch are made of flat metal stampings, and as 
indicated in Figs, i, 4 and 5; the body or housing: 
is provided with axially extending slots 8 and 

F9, formed in diametrically opposite portions of 
the body-side wall, which slots extend from erid. 
to end of the body f and are adapted to receive 
the terminals 3 and 4 respectively and hold them 
in fixed, parallel relation. The terminals. 3 and 

are longer than the body. . and project.out 
wardly, from the rearward end thereof... where, 
suitable leads, or conductors can be-attached, . 
As shown, each of the slots 8 and 9, opens 

to the passage 2. On its inne Easteristiaat...si. 
Charle 20 for ... 
and 8, which project radially beyon 
and each terminalistie 

*espective-contactor airi 
& : is exteriding clearance is r 

therefor. Also an axially extensing; inwardly. 
opening, groove 2 f is formed in the walf of 
base or body f, on the outer side of each of th 
slots 8 and 19, which grooves serve as guides. 
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for the contactor arms during their reciprocal 
movement as will be hereafter described. 
The contactor 5 is a cup-shaped member, 

stamped from a suitable conductor metal, and 
is disposed with its cupped side facing outwardly, 
the arms T and 8 projecting radially from the 
margin of the cup rim in diametrically opposite 
directions. As shown the outer surfaces of the 
contactor arms are rounded and the arms are 
of such a length as to extend into the guide 
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10 
grooves 2 when the contactor is assembled in 
the body or base . 

to be adequately spaced from the terminals 3 and 

Also the diameter of the 
inwardly formed cupped portion is preferably of 
a size to fit within the end of the helically coiled 
biasing spring 6, which in turn is of a diameter 

the bottom of the body . 
in place at its upper end by means of the Washer 

4. 
path in a plane normal to the terminals during 
the inner portion of the stroke. 
As shown, each terminal is secured in the 

base f by means of a lug or tab 27, struck from 
the body of the terminal at the inner end of 
the clearance path, standing normal to the plane 
of the terminal and projecting into the adjacent 
guide groove. This lug or tab is positioned to 
seat at the bottom of the guide groove and serves 
to prevent the terminal being pulled out from 

The terminal is held 

9. In a single acting switch, such as that shown, 

15 

4 when the spring is fully compressed. Thus the 
contactor 5 is centrally supported by the Spring 
and at the same time securely holds the upper 
end of the Spring 
body. . . . 

aligned with the axis of the 

The inner or lower end of the compression 
spring 6 is secured in the bases or body by. 
means of a central Spring. Seat and contactor 
stop 22 which extends axially inward from the 
bottom of the body. This Spring Seat is in the 
form of a truncated cone having a base diameter 
only slightly less than the inner diameter of the 
spring 6, so that the spring may be easily Seated 
during assembly, and the diameter of the upper: 
end is preferably at least the diameter of the 
bottom: side of the cupped contactor 5. The 
height of the spring seat, in the embodiment 
shown, is such that When the contactOr is preSSed 
into the body to the limit of its stroke it Will 
engage the upper end of the spring seat and be 
stopped before the arms and 8 can contact or 
engage the lower or inner ends of the cutaway 
clearance paths in the terminals. 
The contactor 5, which is normally held at 

the upper end of the body , with its arms 7. 
and 8 in engagement with the upper ends of the 
terminals, by the spring 6, is actuated by the 
plunger 0, and the inner end 23 of the en 
larged body portion f of the plunger is prefer 
ably shaped to seat squarely in the cupped cen 

the length of the spring seat 22 is made Sufi 
cient to stop the inward movement of the Con 
tactor 5. before its arms can engage the lugs 2. 
However, if a double acting switch is desired, 
where the circuit between the terminals is to be 
closed at . each end of the plunger - contactor 
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tral portion of the contactor. Thus upon recipro 
cation of the plunger the contactor is held nor 
mal to the axis of its movement, and disengage 
ment of the contactor arms from the two termi 
nals is simultaneous. Also, as shown, the cupped 
center portion of the contactor and the shaped 
inner end of the plunger are annular in form to 
permit rotation of one part relative to the other 
on their common axis. . . . . . 
. In the form shown the terminals 3 and 4 are 
flat sheet metal strips, punched or otherwise 
formed from a suitable conductor material, 
adapted to be fitted lengthwise in the body slots 
8 and 9, and are of such length as to extend 
through the body from the front end thereof 
and project outwardly from the bottom of the 
body to provide attachment portions for suit 
able leads or conductors. Each terminal has its 
central body portion cut away, as at 24, to pro 
vide a relatively wide clearance path through 
Which the contactor arms extend and the upper 
end 25 of each terminal is formed to span the 
clearance path and provide a seat. 26 for the 
respective contactor arm. The clearance path 
in the terminal is of greater width than the guide 
groove 2, formed in the base or body , and the 
length of the clearance path is sufficient to al 
low a full inward stroke of the contactor 5 
without engagement with the terminal, the guide 
groove confining the contactor movement to a 
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stroke, the length of the spring seat may be 
shortened to permit such a result. 

In order to provide a wiping contact between 
the terminals and the respective contactor arms, 
at the upper or outer end of the contactor stroke, 
the seat 26 of each terminal is offset laterally 
from the axial plane of the contactor movement, 
or from the center-line of the terminal, as shown 
in Fig. 3, and the inner margin 28 of the termi 
nal, at the upper end of the clearance path, is 
slanted to cross the center-line of the terminal 
at an angle of approximately 45. Thus, as the 
contactor approaches the outer end of its stroke, 
the arms 7 and 8, which are guided in a plane 
normal to the terminals by the guide grooves 2, 
engage the slanted terminal margins 28 before 
reaching the contact seats 26. The terminals 3 
and 4, which are indentical in form, are mounted 
face to face in the base or body f so that the 
slanted inner margins extend in the same angu 
lar direction and the wiping contact action is 
afforded by a slight rotation of the contactor 5 
on its axis of reciprocation, as the arms 7 and 8 
slide along the slanted margins 28 to reach the 
seats 26. This is illustrated in Fig. 6 where 
the contactor 5 is shown in dotted outline at an 
intermediate position, normal to the terminals, 
and in Solid outline at the rotated seated posi 
tion. . . - .. 

Such turning action of the contactor 5 is per 
mitted by widening each guide groove 24, on the 
Side toward which the respective arm moves to 
engage its terminal seat 26, in the upper portion 
of the path of the contactor. As shown, the mar 
gin of the groove 2 t, between the widened upper 
portion and the narrow lower portion, is inclined 
lengthwise with respect to the axis of the body , 
as at 29, and this inclined portion is located in 
Wardly, from the upper end of the body f, a dis 
tance sufficient to permit the contactor to move 
through about one-half the length of its stroke, 
in the in Ward direction, before the contactor 
arms will be engaged by the sides of the guide 
groove. Thus when the contactor is moved in 
Wardly by the plunger ?e, to open the circuit be 
tween the terminals, it will retain its partially 
turned position and the disengagement of the 
contactor arms from the terminal seats will be 
instantaneous. Engagement of the arms with 
the inclined portions 29, after the switch circuit 
is opened, will then return the contactor to its 
central position, normal to the plane of the ter 
minals, so that when the contactor again moves 
outwardly a rotary wiping contact with the ter 
minals will be had at the circuit closing or outer 
end of the stroke. 
The Switch elements are held in assembled re 
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lation by means of the cap or bonnet 2 which 
fits over the upper or front end of the base 
and seats on the washer 9, the cap 2 having a 
radially flanged end portion 30 for that purpose. 
The camping lugs 3 and 4 extend axially from 
the margin of the flanged portion 30, -on dia 
metrically opposite sides of the cap, and embrace 
the sides of the body where shoulders, 3 are 
formed by reducing the transverse thickness of 
the body as shown in Fig. 3. The cap is secured 
by turning the ends of the lugs under the shoul 
diers. The plunger , which extends through 
the end opening 5 of the cap, is held in the as 
sembly by means of the shoulder 32, formed by 
the enlarged portion , which is engaged by the 
initurned end iiange 33 surrounding the Opei 
ing 5. - . 

As shown in Figs. 2, 3, 4 and 8, the plunger 
switch assembly may be mounted in the opening 
of a plate or panel by means of the mounting 
ring or lock ring f which fits over the end of 
the cap or bonnet 2 and which has an annular 
fiange 34, adapted to bear on the outer margin of 
the opening, and axially extending lock lugs 35 
adapted to enter the opening and engage the cap 
2. For this purpose the cap 2 is provided with 
can arms 36 Which extend axially rear Ward 
from the flange 30 on diametrically opposite sides 
of the cap between the clamping arms 3 and 4. 
The diameter of the cap 2 between the can 
arms 36 is greater than that between the clamp 
arms 3 and 4 by substantially twice the thick 
ness of the arms, as shown in Fig. 9, and each 
cam arm is provided with an axially inclined 
margin 37 on which the mounting ring lugs 35 
engage and ride to draw the ring and cap toward 
each other. The lock lugs 35 on the ring are 
formed by turning the ends of axially... extending 
fingers inwardly upon themselves and the ring 
is made so that the diameter between the in 
turned finger ends is Substantially the same as 
the external diameter of the cap 2 across the 
clamp arms 3 and A. Thus the ring may be ap 
plied with the fingers passing over the cap 2 
at any location between the can arms 36 and 
the ring and cap are locked together by merely 
turning the ring in a clockwise direction. A stop 
38 is provided at the high end of the inclined 
cam surface of each cam arm to keep the lock 
ring lugs from being turned beyond the cam 
surface 37. 
The mounting ring is also provided with a 

plurality of angularly spaced axially extending 
spring fingers 39 which are designed to enter 
the opening in which the switch assembly is 
mounted and to bear resiliently outward on the 
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edge of the opening to hold the assembly in 
mounted position. For this purpose the outside 
diameter across the spring fingers is slightly 
greater than the diameter of the opening So that 
a firm frictional grip will be had. Also the ends 
of the fingers 39 are preferably turned in Wardly 
so as to engage the side surface of the body , 
and the outer surfaces of the clamp fingers, to 
thereby increase the spring tension of the fingers 
in their function of frictionally gripping the 
edges of the opening in which the switch is 
mounted. 
The improved mounting ring arrangement is 

particularly adapted for easy and rapid mount 
ing of the plunger switch after the wiring con 
nections to the switch have been made. The 
mounting is effected by passing the Switch, 
plunger first, through the opening in which it is 
to be mounted, from the rear side thereof; then 
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6 
slipping the mounting ring over the plunger and 
the cap or bonnet and turning the ring to lock. 
it onto the cap; and finally pushing the as 
sembly back into the opening and Snapping the 
mounting ring into place with its flange abutting 
the Outer margin of the opening. Thus, the need 
for screws, threaded bushings and lock nuts or 
rings, and mounting plates is completely obviated 
thereby saving considerably in mounting time 
and cost. . . . - 
The main advantages of this invention reside 

in the provision for a wiping contact or engage 
inent between the contactor and the Switch ter 
minals whereby pitting and burning at the point 
of final contact is materially reduced, thereby 
resulting in more efficient switch action and 
longer Switch life; and in the improved rotating 
contactOr arrangement whereby an efficient 
Wiping action, under direct pressure from the ac 
tuating or biasing spring, is obtained. 
Other principal advantages are to be found 

in the improved switch assembly means, and its 
combination with the simple clamping ring or 
friction fastener, whereby a plunger switch can 
be more easily and quickly mounted in a suitable 
opening of a wall panel, without the need for 
tools or screw fasteners, and after attachment of 
the connecting Wires has been made. 
Although but one specific embodiment of this 

invention is herein shown and described it will 
be understood that details of the construction 
shown may be altered or omitted without de 
parting from the Spirit of the invention as de 
fined by the following claims: 

I claim: 
1. A plunger Switch comprising a dielectric 

body having a passage opening to one end of 
the body, a plunger extending into said passage 
and reciprocable therealong, a contactor disposed 
in Said passage and axially shiftable with said 
plunger, Said contactor having a pair of radia 
arms, a pair of Spaced rigid terminals each hav 
ing a contact portion extending across the path 
of a respective arm along an acute angle rela 
tive to said path in the axial direction of said 
paSSage, means normally biasing said plunger and 
contactor toward the open end of said passage, 
and a pivotal connection between said contactor 
and Said plunger adapted to permit angular 
movement of the contactor in a plane normal to 
the axis of the plunger whereby said contactor 
arms Will slide along the contacting portions of 
Said terminals when engaged therewith. 

2. A plunger Switch comprising a dielectric 
body having a passage opening to one end of 
the body, a plunger extending into said passage 
and reciprocable therealong, a contactor disposed 
in Said passage and axially shiftable with said 
plunger, Said contactor having a pair of radial 
arms, a pair of Spaced terminals each having a 
rigid contact portion extending across the path 
of a respective arm along an acute angle relative 
to Said path in the axial direction of said passage, 
each, contact portion terminating in an angularly 
offset Seat for the respective contact arm, means, 
normally biasing said plunger and contactor. 
toward the open end of said passage, and a pivotal 
connection between said contactor and said 
plunger adapted to permit angular shifting move 
ment of the contactor in a plane normal to the 
axis of the plunger whereby said contactor arms 
Will slide along the contacting portions of said 
terminals and engage in the respective angularly 
Offset Seats. 

3. A plunger Switch comprising a dielectric 
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body having a passage opening to one end of the 
body, a plunger disposed in said passage and 
adapted to be moved axially therealong, a COn 
tactor movable axially in said passage and hav 
ing a pair of arms extending radially relative to 
the axis of said passage, said contactor having 
connection with said plunger for reciprocal actua 
tion thereby, a pair of spaced terminals, a rigid 
contact portion on each terminal extending 
transversely across the path of a respective One 
of said contactor arms and along an acute angle 
relative to said path in the axial direction there 
of, and resilient means normally biasing said 
plunger and contactor toward the open end of 
said passage, said contactor being shiftable angu 
larly on its axis of reciprocation upon engage 
ment with said terminal contact portions. 

4. A plunger switch comprising a dielectric 
body having a passage opening to one end of 
the body, a plunger disposed in Said passage and 
adapted to be moved axially therealong, a Con 
tactor movable axially in said passage and hav 
ing a pair of arms extending radially relative to 
the axis of Said passage, Said contactor having 
connection with said plunger for reciprocal 
actuation thereby, a pair of spaced terminals, 
a rigid contact portion on each terminal extend 
ing transversely across the path of a respective 
one of Said contactor arms and along an acute 
angle relative to said path in the axial direction 
thereof, and resilient means normally biasing 
said plunger and contactor toward the open end 
of Said passage, said Contactor being shiftable 
angularly on its axis of reciprocation upon en 
gagement with said terminal contact portions, 
and the contact portion of each terminal termi 
nating in an angularly offset seat for the respec 
tive contact arm. 

5. A plunger switch comprising a dielectric 
body having a passage opening to one end of 
the body, a cylindrical plunger extending into 
Said paSSage and movable axially thereallong, a 
contactor disposed at the inner end of said 
plunger and having a pair of diametrically oppo 
site radial arms, said contactor being axially 
shiftable in Said body With said plunger and ro 
tatable on the plunger axis, a pair of terminals 
disposed in said passage and each having a rigid 
Slanted contact portion extending across the path 
of a respective contactor arm, said contact por 
tions being inclined in the same angular direc 
tion relative to the respective paths of said arms, 
and means normally biasing said plunger and 
contactor toward the open end of said passage. 

6. A plunger SWitch comprising a dielectric 
body having a passage opening to one end of the 
body, a cylindrical plunger extending into said 
paSSage and movable axially therealong, a con 
tactor disposed at the inner end of said plunger 
and having a pair of diametrically opposite radial 
arms, said contactor being axially shiftable in 
said body with Said plunger and rotatable on the 
plunger axis, a pair of flat elongate terminals 
each disposed lengthwise in said passage opposite 
a respective arm and lying in a plane normal to 
the plane of movement of the arm, each terminal 
being cut away in its central portion to receive 
the respective arm and to provide an axially ex 
tending clearance path therefor, the margin of 
the cutaway portion of each terminal adjacent 
one end thereof being inclined axially across the 
path of the contactor arm and terminating in 
an angularly offset contact seat, said inclined 
margins extending in the same angular direc 
tion, and means normally biasing said contactor 
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8 
and plunger toward the open end of said body 
paSSage. 

7. A plunger switch comprising a dielectric body 
having a central passage opening to the forward 
end of the body and adapted to receive a recipro 
cable plunger, a pair of rigid flat metal terminals 
mounted in Said body in parallel relation one on 
each of diametrically opposite sides of said pas 
Sage, each terminal being cut away in its central 
portion to provide an axial clearance path for 
a contactor arm extending therethrough and re 
ciprocable in a plane normal thereto, a plunger 
extending into said body passage and movable 
axially between said terminals, a forwardly fac 
ing annular cup-like contactor disposed at the 
inner end of said plunger and having opposed 
radial arms extending from its rim and through 
the clearance paths of Said terminals respective 
ly, Said plunger having an annular inner end 
portion adapted to fit into the cupped portion 
of Said contactor and Said contactor being ro 
tatable on the axis of said plunger, an axially 
inclined contact portion adjacent one end of 
the clearance path of each terminal, said in 
clined contact portions being diametrically op 
posite each other and extending across the paths 
of the respective contact arms in the same angu 
lar direction and each terminating in an angular 
ly offset contact seat, and means in said body 
normally biasing said contactor and plunger to 
Ward the forward end of said body. 

8. A plunger switch comprising a dielectric 
body having a central passage opening to the 
forward end of the body and adapted to receive 
a reciprocable plunger, a pair of flat metal termi 
nals mounted in said body in parallel relation 
one on each of diametrically opposite sides of 
Said passage, each terminal being cut away in 
its central portion to provide an axial clearance 
path for a contactor arm extending therethrough 
and reciprocable in a plane normal thereto, a 
plunger extending into said body passage and 
movable axially between said terminals, a for 
Wardly facing annular cup-like contactor dis 
posed at the inner end of said plunger and hav 
ing Opposed radial arms extending from its rim 
and through the clearance paths of said termi 
nals respectively, said plunger having an annu 
lar inner end portion adapted to fit into the 
cupped portion of Said contactor and said con 
tactor being rotatable on the axis of said plunger, 
an axially inclined contact portion adjacent the 
forward end of the clearance path of each termi 
nal, Said inclined contact portions extending 
acroSS the paths of the respective contact arms 
in the same angular direction and each termi 
nating in an angularly offset contact seat, and 
means in Said body normally biasing said con 
tactor and plunger toward the forward end of 
Said body where said contactor arms are en 
gaged in Said contact seats. 

9. A plunger switch comprising a body of in 
sulating material having a plunger passage there 
in Opening to the forward end of the body, a 
plunger extending into said passage and having 
an enlarged inner end portion, said plunger be 
ing reciprocable along the axis of said passage, 
a contactor at the inner end of said plunger and 
reciprocable therewith, said contactor having a 
pair of angularly Spaced radial arms, a pair of 
terminals mounted in said body from the for 
Ward end thereof and disposed alongside the 
path of the plunger, each of said terminals hav 
ing a contact portion extending angularly across 
the path of a respective contactor arm adja 
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cent a common end of its movement path, said 
contact portions being inclined axially; iiia the 
same angular direction, a Spring in said plunger 
passage normally biasing said contactor and 
plunger toward the forward end of the passage, 
a cap member-disposed over the forward end of 
said body and secured thereto, said cap member 
having an opening through which the outer end 
of said plunger projects, said cap opening being 
of less diameter than the inner end portion of 
the plunger and said cap being... adapted to con 
fine the:plunger, terminals and contactor, Within 
said body, and a radially flanged nounting ring 
disposed telescopingly over said cap member 
and having releasable interlocking connection 
therewith, said mounting ring having a plurality 
of angularly spaced rearwardly extending Spring 
fingers on its inner margin adapted to frictional 
ly engage the peripheral edge of a panel opening 
in which the plunger switch is inserted. 

10. A plunger switch assembly comprising a 
switch housing enclosing a plunger actuated 
Switch mechanism and having a reciprocable 
plunger projecting axially therefrom, a cap Se 
cured on the end of Said housing and having an 
opening through which the projecting end of 
the plunger extends, said cap being adapted to 
retain the plunger and Switch mechanism within 
the housing, a mounting ring adapted to fit tele 
scopingly over said cap and having an in Wardly 
projecting radial flange for engaging Said cap 
endwise, means on said ring adapted to releas 
ably interlock with cooperative means on Said 
cap for securing said ring and cap together, and 
a plurality of angularly spaced resilient fingers 
extending rearwardly from the said mounting 
ring, said fingers being adapted to frictionally 
engage the peripheral edge of an opening into 
which the switch housing and mounting ring are 
inserted rear end first. 

11. A plunger switch assembly comprising a 
switch housing enclosing a plunger actuated 
switch mechanism and having a reciprocable 
plunger projecting axially therefrom, a cap se 
cured on the end of said housing and having an 
opening through which the projecting end of 
the plunger extends, said cap being adapted to 
retain the plunger and SWitch mechanism. Within 
the housing, a mounting ring adapted to fit 
telescopingly over said cap and having an in 
Wardly projecting radial flange for engaging said 
cap endwise, means on said ring adapted to re 
leasably interlock With cooperative means on 
said cap for Securing Said ring and cap together, 
and a plurality of angularly spaced resilient 
fingers extending rearwardly from said mounting 
ring, said fingers having inwardly turned ends 
embracingly engaging Said cap and housing, and 
Said fingers being radially yieldable intermediate 
their ends for frictionally engaging the periph 
eral edge of an opening into which the Switch 
housing and mounting ring are inserted rear 
end first. 

12. In a plunger Switch comprising a hollow 
body, a plunger reciprocable along a predeter 
mined axis in said body and projecting outward 
ly therefrom, and spring means normally bias 
ing Said plunger in the outward direction, the 
combination of a contactor axially reciprocable 
With Said plunger and having a pair of angularly 
Spaced radial arms, said contactor being rotat 
able on the axis of reciprocation, said body hav 
ing axial guide channels in its inner side wall 
for receiving said arms and adapted to confine 
said arms to a predetermined path during a por 
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10 
tion only of their reciprocal movement, and a 
pair of terminals: mounted within said body and 
each having a contact portion disposed: across 
the path of a respective arm, said contact, port 
tions being inclined axially in the same angular 
direction; and being located adjacent one end 
of the path of reciprocation of the contactor 
beyond the area of influence of said:guide chan 

13. In a plunger Switch comprising a hollow 
body, a plunger reciprocable along a predeter 
mined-axis in said body and projecting outward 
ly therefrom, and spring means normally biasing 
said plunger in the outward direction, the com 
bination of a contactor axially reciprocable with 
Said plunger and having a pair of angularly 
Spaced radial arms, said contactor being rotatable 
on the axis of reciprocation, said body having 
axially extending guide channels in its inner 
Wall for receiving Said arms and adapted to con 
fine said arms to a predetermined path during 
a portion only of their reciprocal movement, and 
a pair of terminals mounted within said body 
and each having a contact portion disposed 
acroSS the path of a respective arm, said contact 
portions being inclined axially in the same angu 
lar direction and terminating in an angularly 
offset contact seat, and said contact portions 
being located adjacent one end of the path of 
reciprocation of the contactor beyond the area. 
of influence of Said guide channels, and said body 
having angularly inclined means extending from 
the end of each guide channel toward the re 
spective contact seat for leading the contactor 
arms angularly into Said channels When the said 
arms are disengaged from said contact seats. 

14. In a plunger SWitch comprising a body hav 
ing a plunger passage therein, a plunger re 
ciprocable along the axis of said passage and 
projecting outwardly therefrom, and means nor 
mally biasing said plunger in the outward direc 
tion, the combination of a pair of flat parallel 
axially extending terminals mounted in said body 
one on each side of said passage and each hav 
ing a cut-out portion intermediate the ends of 
the passage to provide an axially extending clear 
ance path for a contact arm projecting there 
through and nowable in a plane normal thereto, 
the margins of the cut-out portions of said ter 
minals adjacent a common end thereof being 
axially inclined in the same angular direction 
across the said clearance path, a Contactor axial 
ly reciprocable in said passage with Said plunger 
and rotatable on the axis thereof, Said contactor 
having a pair of oppositely disposed radial arms 
respectively extending through the clearance 
paths of said terminals, and said body having 
guide means registered with the cut-out portion 
of each terminal and adapted to confine the 
movement of said contactor arms to a plane nor 
mal to the planes of said terminals in that por 
tion of their path beyond the Zone of the inclined 
margins of the terminal clearance paths. 

15. A plunger switch comprising a body of 
dielectric material having a plunger paSSage 
therein opening to the forward end of the body, 
a plunger extending into Said passage, Said 
plunger being reciprocable along the axis of Said 
passage, a contactor at the inner end of Said 
plunger and reciprocable therewith, said con 
tactor having a pair of angularly Spaced radial 
arms, a pair of terminals mounted in said body 
and disposed alongside the path of said plunger, 
each of said terminals having rigid slanted contact 
portions extending angularly across the path of 
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a respective contactor arm adjacent a common 
end of its movement path, said contact portions 
being inclined axially in the same angular-di 
rection and said contactor being shiftable angu 
larly on the axis of said plunger upon engage 
ment with said inclined contact portions, means 
for limiting the angular movement of said con 
tactor, means for reversing the angular move 
ment of said contactor and returning said arms 
to their axial paths of reciprocatory motion after 10 Number 
disengagement of said contactor from the slanted 
contact portion of said terminals, and means in 
said plunger passage normally biasing said con 

12 
tactor and plunger toward the forward end of 
the plunger passage. 

GILBERT S. ELLITHORPE. 
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