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15-Claims..

This invention- rélates: to: eleetiic ‘switches-of
the-plunger detuated or door-eperatzd type; such
as-that shown in the G F: Mever: Pafent No.
2:065:904;, -dated: Decembar 28 1936; and particu=

larly to-improvements: ity plunder ‘swifch construc~

tions of this type:

“The-main-objects of thisvmVem;en are to-pro-
vide o -simplified plunger switch ‘constriction gnd:
assembly ;- to-provide-an improved-plinger switel

wherein -a- wiping- -engagemerntt- of ‘the esontactor yq:

with ‘the-switch' terminal contaety is -obtained

durinig- each- cperation: of ‘the switch;: to provide

an improved ‘terminal for plunger- sw1tchés ‘to
provide-an-improved’ reciprocdting eontactor-for:
pluriger switches; to provide-an‘imyproved pliunger,
contactor; and ‘termingl assembly for plunger
switches; and ‘to- provide- an- improved: pluhger
switch- assembly-adapted-for simplified” mountmg
ina wall’'or pariel aperture.

A specific -embodiment of this inventmn i¥
showit irr-the gecompanying drawirtgs “ih-which?

‘Figure 1is'a. perspective view showing the vari=
ous parts of the imiproved plunger switeh ih exe

ploded or separated ‘relation, the parts- beitig:

shown hirthe sequetice of their assembly: -~
‘Pig. 2 is @ longitudinial sectionsl view of “the

improved plunger switch showitig its interidl

construction and the manner. of its mountmg fiey
- g, wall'or panel opening,

g, 3 is a similar view ds. takex on line" 3-—3 :

of Fig. 2. _

Wi, 4.15 o transverse sectional view of the ffi-
proved switch as taken on lifte §—4 of’ Fxg 25

Fig, 5is ¢ transverse sectional view of the same
as taken on line 5—50f Fig, 2.,

Fig. 6-is a perspective view showing:the rela-
tionship of the improved switch terminsls. and
contsgtor element with the parts beirg shown in
- guter circuit closing position, the coritactor be-

itiz wlvo shown in dotted outline at.ai intermedi-
ateposition.

‘Tig: 7'is a fragmentdry side view of the bornitiet
end of the improved switch stiowing the arrange~
ment of the clambing ahd .cani 1ocking arms;

Tig, §'is 8. perspective view sHowitig the morinb~
ing rihg and the iffiproved switch. Bonnet: ‘of
cIampmg member in separated-relation, and’.

Fig. 9 is. an end view-of thie switch bonnet show-
ing the relative arrangement of ifs: claniping .and.
ca.mmmg arms.

-In the: form. shown.in. the. drawings, my im-
proved plunger switch comprises. a..body: or. base
{, molded . from a.-suifable insulating material,
exther ceramic or plastic, having. & central-axial
opening or passage 2, of generally cylindrical

2

, contour, extending binto the body from oné e’ndl‘:"c’xi“"

stibstantially the opposite end thereof; &.pair:of
diametrically spaced, pardallel, axiglly extending:
terminsls: 3 and4;-suitdbly. mounted ;:within: the:

| pody. I andihaving wire:sttachnient portions pro=

jecting outwardly frem.suitablecopenings i the:
vedr or elosed -evtdi itheréoty and-axial shiftsble:.
contactor 5 no ";alzy blased t@Warthha 0" 3ol e*n:d.

the beforaaménﬁléned pet

5 pIung'or [ tx havihg e énlafged bod

20

ing bonnet F2E ha,vmg rearWardly e«x ndmgu lugs
or ‘afs l3 and llf adapted td Ab > -clamiped i~

assemibly; As ShGWn i ths- 2‘ and § the S

: asse‘mbly is- adapted te be*"meunted b5y
él ]
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switch:aré made:of flaf metal: stampmgs, and g8
indicated: in”Figs. 1, 4-and 5, the body or- houslng
| is provided with axially ektending slots 18- and
65 ‘formed in- dianretrically- opposite-portions-of
thie body-side. walt; ‘which slots extend ‘from’ end:
to-enid’ of the body | and e adapted to redeive
thHe termiinals ‘3 and”§ respectivaly arid nold them

in fixeq, barallel Felation. The terfiinsls. 3 and.
8 are loniger than the bBody: . dand project. out-

‘wardly from. the. rearward. end thereof. where:

suitable leads:or: conductors-can be-attached. - .

-As shown,, each of. the slots 18-and. 18, epens:
to: the-passage 2 e its-inner. side-to-provid
channel-20 :for’ therespective  contactor: armis: T
and. 8, which project: radiaily beyond: éach: slot;.
and each: terminalisreut-awayin. its ‘central pop
tion: tor redeive thier respective: contactor azt g
vrovide am ‘a; - éxtetiding elearsnee ‘path:
therefor. Also- an % ally” extendiv mwafdly
openmg, groove £ -is formed in-the walt or°
base or body -f; on. the outer side of esch of th
slots ‘18" and’ 19, Which. grooves. seive as. guides.
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for the contactor arms during their reciprocal
movement as will be hereafter described.

The contactor 5 is & cup-shaped member,
stamped from a suitable conductor metal, and
is disposed with its cupped side facing outwardly,
the arms 1 and 8 projecting radially from the
margin of the cup rim in diametrically opposite
d.u'ectlons As shown the outer surfaces of the

o

of such a length as to extend into the guide
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grooves 21 when the contactor is assembled in. "

the body or base I.

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 I.
- in place at its upper end by means of the washer

4
path in a plane normal to the ferminals during
the inner portion of the stroke.

As shown, each terminal is secured in the
base | 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
glide groove. ' This lug or tab is positioned to
seat at the Bottom of the- gulde 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 sprmg ahgned with the axis of the
body t.
The inner:or lower end of the compress1on

spring 6 is secured in the base.or body f.Dby.

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. T .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 |,
and 8.in engagement with the upper ends of the
termmals, by. the spring 6, is actuated by the
plunger 10, and the inner end 23 of the en-
larged body portion i1 of the plunger is prefer-

ably shaped to.seat. squarely in the cupped cen-

with its arms T

s the~length: of the spring seat 22 is made suffi-

cientito: stop the inward movement of the con-
tactor:5:-before its arms can engage the lugs 21.
However, if a double acting switch is desired,

*‘where the circuit bétween the terminals is to be
"~ - closed dt each end of the plunger - contactor
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tral portion of the contactor. Thus upon recipro-

catlon of the plunger the contactor is held.nor-
mal to the axis. of its movement and. d1sengage-
ment of the contactor arms. from the two termi-
nals is simuitaneous. Also, as shown, the cupped
center: portion .of the contactor and: the shaped
inner end of the plunger are annular in form to
perm1t rotatmn of one part relatwe to the other
on.their common axis. .- ..

. In.the form shown.the termlnals 3 and 4-are
ﬂat ‘sheet metal stnps punched. or: otherw1se
formed from a. suitable conductor material,
adapted to be fitted lengthwise in the body slots
I8 and 19, 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 prov1de attachment portions’ for suit=
able leads or conductors. Each terminal has its
dential 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 fterminal is formed to ‘span the.

clearance: path and provide a.seat 26 for the
respective .contactor. arm. The clearance path

in the termmal is of greater width than the guide

groove 21, formed in the base or body I, and, the
length of the clearance ‘path is sufﬁment to. al-
low a full inward stroke of the contactor 5
without engagement, with the terminal, the guide
groove confining the contactor movemert to a

50
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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- termmals and the respective contactor arms,
at the upper or outer end of the contactor stroke,
the. seat 25 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 términal
at an angle of approximately 45°. Thus, as the
contactor approaches the outer end of its stroke,
the arms ‘T and 8, which are guided in a plane
normal to the terminals by the guide grooves 21,
engage: the slanted terminal margins 28 before
reachlng the contact seats 26. The terminals 3
and 4, which are indentieal in form, are mounted
face to face in the base or body I 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 3
on its axis of reciprocation, as the arms T and 8
slide along the slanted margins 28 to reach the
seats 28. This is illustrated in Fig. 6 where
the contactor 5 is shown in dotted outline at an
intermediate position, normal to the terminals,
and 1n solid outlme at the rotated seated posi-
tion. . !

‘Such tu1mng action of the contactor 5 is per-
mitted by widening each guide groove 21, 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 21, between the widened upper
pottior and the narrow lower portion, is inclined
lengthwise with respect to the axis of the body 1,
as at 29, and this inclined portion is located in-
wardly, from the upper end of the body I, a dis-
tance sufficient to permit the contactor to move

_ through about one-half the length of its stroke,

65

in ‘the inward direction, before the contactor
grms will be engaged by the sides of the guide
groove. Thus when the contadtor is moved in-
wardly by the plunger {8, t6 open the circuit be-
tween the términals, it will retain its partially
turned posit'idn and the disengagement of the
contactor arms from the ferminal seats will be
instantaneous. - Engagement of the arms with
the inclined portions 29, after the switch circuit

_is opehed, will then return the contactor to its

70

central position, normal to the plane of the ter-
mmals, 50 that when the contactor again moves
otitwardly a rotary wiping contact with the ter-
minals will be had at the c1rcu1t closmg or outer

_ end of the stroke.

75

- The switch elements are heldin assembled re«
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lation by means of the cap or bonnet 12 which
fits over the upper or front end of the base |
and seats on the washer 9, the cap 12 having a
radially- flanged end portion 30 for that purpose.
The clamping lugs {3 and 4 extend axially from
the margin of the flanged portion 39, -6n dia-
metrically opposite sides of the cap, and .embrace
the sides of ‘the body 1 where shoulders 31 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-"

ders. The plunger 18; which extends through
the -end opening (8 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
inturned end flange- 33 surroundmg the- open-
ing 15

‘As shown in Figs. 2, 2, 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 (7 which fits over the end of
the cap or bonnet 12 and which has an annular
flange 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
12. For this purpose the cap 12 is provided with
cam arms 36 which extend axially rearward
from the flange 30 on diametrically opposite sides
of the cap between the clamping arms 13 and-14.
The diameter of the-cap (2 between the cam
arms 36 is greater than that between the clamp
arms 13 and 14 by substantially twice the thick-
ness of the arms, as shown in PFig. 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 17 are
formed by turning the ends of axially extending
fingers inwardly -upon themselves and the ring
is ‘made ‘sothat the diameter between the in-
turned finger ends is substantially the same as
the external diameter of the cap {2 across the
clamp arms 13 and {4. Thus the ring may be ap-
plied with the fingers passing over the cap {2
at any location between the cam 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 317.

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 inwardly
s0 as to-engage the side surface of the body I,
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

60

65

70

75
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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-cbviated
theréby  saving cons1derab1y in mountmg time
and cost.

The main advantages of this 1nvent10n resuie
in the-provision for a wiping contact or engage-
ment 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 lifé; 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 fieed for
tools orscrew fasteners, and after attachment of
theée connecting wires hasbeen 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:

Lclaim: )

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 radiat
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, meansnormally 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 o‘
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 respectlve angularly
offset seats.

-8: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 fo
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 oneach 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 therealong, 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, 2 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 1ying in a plane normal to
the plane of movement of the arm, each terminal
being cut away in its ecentral 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 g cenfral passage opening to the
forward end of the body and adapted tc 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: in the
same angular: direction; g 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 Whlch 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:adapied to con-
fine the:plunger, terminals-and contactor, within
said body; and a radially flanged mounting 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-
1y 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 mechanismm 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 inwardly
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 switeh 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 reciprccable
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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tion.only.-of - their.. rec1proca1 ‘movement,. and a
pa1r of termmals mounted W'thln sald ,body and

beyond the area of 1nﬂuence of sald gulde chan-
nels v .
-13. In a plunger sw1tch comprlsmg a. hollow
body;:a plunger re01procable along- a predeter-
mmed ax1s in said.boedy:and projecting outward-
1y therefrom, and spring-means. normally bxasmg :
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 & 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 movable 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-
1y 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 ferminals 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
disengagement of said contactor from the slanted
contact portion of said terminals, and mesns in
said plunger passage normally biasing said con-
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tactor and plunger toward the forward end of
the plunger passage.
GILBERT S. ELL_ITHORPE.
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