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1. 
This invention relates to an electric switch and 

particularly to a plunger type switch character 
ized by the sturdiness of its construction, re 
liability of operation and outstanding ease of 
manufacture and assembly of its components, 
A large number of Switch constructions have 

heretofore been proposed whereira the movement 
of a plunger member effects the opening or clos 
ing of an electric circuit through the contact elle 
ments of the switch. Such plunger type Switches 
may be either of the normally open construction, 
wherein the circuit through the switch is nor 
mally open but closed by manipulation of the 
plunger, or of the normally closed construction 
wherein manipulation of the plunger effects the 
opening of the SWitch contactS. 
A feature of this invention is the provision of 

an extremely simple and readily manufacture 
able plunger type switch construction which may 
be conveniently assembled as either a normally 
open or a normally closed switch and which 
utilizes substantially identical components for 
either type of Switch. 
A further feature of this invention is the pro 

vision of a plunger type switch construction 
wherein the switch terminals include hollow 
members specially constructed to receive and re 
leasably retain wire end terminal members in 
Serted therein in good conducting relation. By 
this construction, the problem of securing proper 
electrical connection of the SWitch in a particus 
lar wiring System is completely eliminated, par 
ticularly in the utilization of the SWitch in auto 
motive wiring systems. Furthermore, in the 
switch construction embodying this invention, the 
wire end terminal members are completely en 
closed within the insulating body of the switch 
and hence there is no possibility of such termi 
nal members being inadvertently shorted by ace 
cidental contact of the Switch. With an adjacent 
conducting member. 

Accordingly, it is an object of this invention to 
provide an improved electric switch of the plunger 
operated type. 
Another object of this invention is to provide 

an improved plunger type electric switch char 
acterized by outstanding ease of manufacture-and 
assembly of its components. 
A further object of this invention is to provide 

an improved plunger switch construction wherein 
substantially identical components may be utilized 
to effect an assembly of the switch as either a 
normally open construction or a normally closed 
construction. 
A particular object of this invention is to pro 

vide an improved plunger switch construction 
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2 
particularly adaptable for use in wiring systems 
employing terminal members on the Wire ends 
to effect electrical connection of the switch unit 
in the System. A switch constructed in accord 
ance with this invention will releasably retain 
Such Wire end terminal members in good electri. 
cal connection with the contact elements of the 
Switch and furthermore, will eliminate the pos 
Sibility of accidental shorting connections occur. 
ring across the terminal members. 
The Specific nature of this invention as Well as 

other objects and advantages thereof. Will be 
COrìae apparent tô thOSe Skilled in the art from the 
following detailed description of the annexed 
sheet of drawings which, by way of preferred ex 
afnple 'Only, illustrate two specific embodiments 
of the invention. 
On the drawings: 
Figure l is a side elevational view of a Switch 

20 hit embodying this invention; 
Figure 2 is an end elevational view of the switch 

in Figure .1; 
Figure 3 is a longitudinal sectional view taken 

along the plane III-III of Figure 2, and illus 
25 trating the interior switch construction for a 
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normally closed type of plunger switch; 
Figtre 4 is a transverse sectional view taken 

on the plane IV- I-IV of Figure 3; 
Figure 5 is a view similar to Figure 3, but 

showing the interior Switch construction for a 
normally open type of plunger switch. 
As shown on the drawings: 
Referring to Figures 1 through 4-a, Switch ele 

?în?Sht ëmbodying this iñivë?atio? iš shown aš 
sehbled within-a-cup-shaped casing f C which may 
be metallic or plastie as desired, and which has 
a centially apertured bottom portion Oa and 
cylindfical Wall portions 0b. Within casing 0, 
an insulating block unit 2 is snugly mounted. 
Block unit 2 has a generally cylindrical exterior 
suitably dimensioned to permit such unit tó be 
snugly inserted in the easing to through the 
lage open end thereof. Block unit 42 is prefer 
ably molded from any one of several well known 
electrical insulating materials and is most con 
veniently formed as assembly of two identical 
half portions 12a. and 12b, respectively, which 
a?e joinablealôhg a diamét?al planeáŠbest shOWh 
in Fig. 2. 
The insulating block unit 12 may be conven 

iently retained within casing O by the provision 
óf a plurality of integral tabs 0c on the open 
end of the easing if-O Which are bent inwardly 
after the insertion of insulating block f2. Suits 
able recesses 2c are provided in the adjacent 
end face of insulating block 2 to receive the iras 
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wardly projecting portions of the tabs foc, and 
hence maintain the end face of the Switch unit 
Of Substantially flush construction. 
The half portions f 2a and 2b of the insulating 

block 2, When assembled, define a large cylin 
drical cavity 4 which is substantially coaxial 
with the axis of the block unit 2 and which has 
a reduced diameter opening 6 communicating 
with the inserted end face of the block unit 2. 
Opening 6 thus communicates with the central. 
aperture i Ob provided in the base portion i Da of 
the casing 0. 
In the other axial end of the block unit 2 

ing 6 in the insulating block i 2. 
O 

4. 
on casing ?o, which has an axially projecting 
flange portion 36a, extending through the aper 
ture Old in the base of Casing 0, and then de 
formed outwardly to effect a rigid securement of 
the bushing 36 to the casing O. 
Plunger 34 is a rod-like member Slidably jour 

naled in the bore of mounting bushing 35 and 
extending into cavity 4 through the Small open 

Operating rod 
34 is preferably provided with an axial recess 34a 
which opens in the inserted end face of the rod. 
The conducting ring 32 which effects the 

SWitching action comprises a disk-like annular 
there are defined a plurality of recesses 8 which 
open in the adjacent end face of the insulating 
block 2. In the illustrated construction, two 
Such recesses 8 are provided and such recesses 
may conveniently be of cylindrical construction. 
The recesses 8 are respectively in communica 
tion with the cavity 4 by the provision of pas- : 
Sages 20 extending longitudinally from the end 
of each of the recesses 8 generally parallel to the 
axis of the insulating block unit and communi 
Cating With cavity 4 through two axially Spaced, 
generally radial passages 22 and 24 respectively. 
A metallic terminal member 26 is mounted in 

each of the recesses 8. Such terminal menbers 
comprise generally cylindrical body portions 26a. 
which are longitudinally split as indicated at 26b 
(Figure 2) and are preferably normally expanded 
to a slightly greater diameter than that of the 
recesses 26 so that a slight resilient compression 
of such split body portion is required to effect 
the assembly thereof in recesses 26. This ar 
rangement insures that the terminal members 26 
will be snugly retained within the recesses 8. 

Each of the terminal members 26 is provided 
with an integral axially extending arm 26c Which, 
when the terminal member is assembled into 
block unit 2, lies snugly in the respective lon 
gitudinally extending passage 20. The end of 
such arm portion 26c is bent generally radially 
inwardly as indicated at 26d, and projects 
through the radial passage 24 into the interior 
of cavity 4. Since each of the terminal mem 
bers 26 is identical, the end portions 26d are thus 
arranged within cavity f4 in spaced opposed rela 
tionship. 
The recess defined by the hollow portion 26a. 

of the terminal members 26 is suitably dimen 
sioned so as to permit the Snug insertion therein 
of a conventional terminal member 28 which is 
secured in customary manner to the bare ends 
of an insulated wire 30. To resiliently retain the 
terminal members 28 in an inserted position, the 
walls of hollow portion 26a are deformed in 
wardly at one or more points to provide an in 
wardly projecting Spring tongue 26e. 
26e therefore snap into engagement with an an 
nular groove 28d which is conventionally provided 
on the wire end of the terminal members 28. 
It will be noted that in their inserted position, 
the metallic portions of the wire end terminals 28 
are completely enclosed within the insulating 
body 2. Hence, all possibility of such end ter 
minal members being accidentally shorted by a 
conducting member adjacent to the Switch is Sub 
stantially eliminated. 
To effect a selective electrical connection of 

the end portions 26d of the terminal members 26, 
a disk-like conducting member 32 is provided 
which is movable within the cavity 4 by an oper 
ating plunger 34. Operating plunger 34 may be 

Tongues. 
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piece 32d of Suitable electrically insulated mate 
rial which is secured in an annular groove 34b 
provided on the inserted end of operating rod 34 
by the simple expedient of peening over such end. 
Around the periphery of disk base 32d an annular 
conducting rim 32b is mounted. Rin 32b is pref 
erably substantially U-shape in cross Section and 
is permanently assembled on disk base 32d by a 
bending operation. The end face of conducting 
rim 32b Will, therefore, efect an electrical con 
nection between end portions 26d of the terminal 
members 26 when the operating rod 34 is moved 
outwardly to its extreme position with respect to 
the cavity 4. 
A spring 37 is provided which is insertable in 

the recess 34a of operating rod 34 and operates 
between operating rod 34 and end wall 4a of 
the cavity 4. Preferably, a spring guide mem 
ber 38 is provided having an enlarged head por 
tion 38a Seated in a Suitable recess 4b in Wall 
4d of the cavity 4, and a stem portion 38b 

insertable within the Spring 37 and hence, also, 
within the recess 340 of operating rod 34. There 
fore, when operating rod 34 is pushed inwardly 
against the bias of Spring 37, the spring guide 
38 cooperates with rod 34 in telescopic relation. 
From the foregoing description it is believed 

that the operation of the plunger type switch 
disclosed in Figures 1 through 4 is completely ob 
vious. Such SWitch normally effects electical 
connection between terminal members 26 by vir 
tue of the conducting ring element 32 being held 
tightly in engagement with the terminal end por 
tions 26d, under the outward bias exerted by 
the spring 37. When the operating rod or plunger 
34 is moved inwardly with respect to the cavity 
4, the electrical connection between the termi 
na members 26 is broken. 
To prevent the possibility of the spring in 

duced outward movement of plunger 34 exerting 
a battering action upon the end wall 4c of cavity 
4, a resilient washer 49 is mounted adjacent wall 
4c and effectively absorbs the impact shocks 
produced by outward movement of the plunger 
34. 

Referring now to Figure 5, there is shown a 
plunger type switch of a normally open con 
struction in which Substantially identical ele 
ments are employed as in the normally closed 
modifications of Figures 1 through 4. A casing 
0, insulating block unit (2, mounting bushing 

38, operating plunger 34, conducting ring 32, and 
spring guide 38 are identical to similarly identi 
fied elements of the modification of Figures 1 to 4. . 
The terminal elements 42 which are employed in 

* the modification of Figure 5 have identically 
70 shaped hollow cylindrical body portions 42d. The 

arm portions 42c, however, are of shorter length 
than the arm portions 26c of the terminals 26 
and the inturned ends 42d of such arms 42c pro 

conveniently journaled for sliding movement by 
the provision of an annular mounting bushing 36 5 

ject into the interior of cavity f4 through radial 
passages 22. The conducting ring unit 32 is not 
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rigidly secured to operating plunger 34 but is 
operatively connected to the plunger 34 by virtue 
of being positioned on Spring guide 38 betWeen 
main spring 37 and an auxiliary spring $4. Main 
spring 37 is somewhat heavier than auxiliary 
spring A4, and the characteristics of Such SpringS 
are selected so that, in normal position, the con 
ducting ring 32 is floatingly positioned in the 
cavity its in a position outwardly from, and Out 
of contact with, the end portions 42d of the ter 
minals 42. Inward movements of operating 
plunger 34, however, will effect an inward move 
ment of conducting ring 32 to engage the metallic 
rim portion 32b with the contact ends 42d of the 
terminal members 52. It is therefore apparent 
that the switch unit shown in Figure 5 will oper 
ate as a normally open type plunger switch. 
Both types of switch units herein described are 

of identical exterior configuration, and hence may 
be readily substituted in any particular electri 
cal circuit where space requirements are limited. 
Furthermore, the provision of threads on the ex 
terior of the mounting bushing 36 permits the 
switch unit to be conveniently mounted on a 
panel, Wall or Similar Surface. 

It is also apparent that all of the major con 
ponents of a switch construction embodying this 
invention may be economically manufactured by 
high production, low cost operations, Such as 
molding and stamping, and a minimum of ma 
chining is required. Furthermore, the fact that 
substantially identical components are employed 
to assemble two distinct types of switches obvi 
ously effects an additional substantial Saving in 
manufacturing costs. 
It will, of course, be understood that various 

details of construction may be varied through a 
wide range without departing from the principles 
of this invention and it is, therefore, not the 
purpose to limit the patent granted hereon other- 4t 
wise than necessitated by the Scope of the ap 
pended caim.S. 
We claim as our invention: 
1. A plunger type switch comprising a gener 

ally cylindrical insulating body having an in 
terior cavity formed therein and extending there 
along for a portion of the length thereof and 
opening to one face of Said body, and a plurality 
of parallel axially extending recesses opening to 
the opposite face of said body and communicating 
with said cavity through an interior wall of said 
body, a metallic terminal member having a hollow 
cylindrical body portion disposed in each of said 
recesses, said terminal members each having an 
axially extending arm portion extending through 
said interior wall of said body into said cavity, the 
intermediate portions of said arm portions being 
entirely encased by said insulating body and ex 
tending along said body in Wardly of the wall of 
said cavity and having inwardly extending ter 
minal end portions extending within said cavity 
and forming contacts for the switch, a plunger 
axially reciprocable in Said cavity, a conducting 
disk disposed in said cavity operably connected 
With Said plunger and movable to and from en 
gaging connection With said terminal end por 
tions of Said axially extending arm portions, and 
resilient means urging said plunger to outward 
position with respect to said cavity. 

2. A plunger type switch comprising an insulat 
ing body having an interior cavity having an 
inner end Wall and extending along said body 
from Said end wall and opening to one end face 
of Said body, a plurality of recesses in said body 
on the opposite side of said inner end wall from 
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6 
said cavity and opening to the opposite end face 
of Said body from said cavity, ninetallic terminal 
members having body portions disposed in said 
recesses, and integral contact arms extending 
from said recesses through said inner end wall of 
said insulating body into and along said cavity 
and having terminal end portions extending radii 
ally within said cavity, said wall completely en 
casing the intermediate portions of said arm por 
tions, an operating rod axially reciprocabie in 
said cavity and having an end portion projecting 
out through said opening of said cavity, a rod 
like guide member disposed in Said cavity in co 
axial alignment with said operating rod, a contact 
disk on Said guide member having a conducting 
rim portion engageable with said terminal end 
portions of said arms to complete a circuit there 
acroSS, a plunger carried by Said operating rod 
for reciprocating said contact disk on said guide 
member, and resilient means urging said plunger 
away from Said disk. 

3. A plunger type Switch comprising a general 
ly cylindrical insulating body formed of two iden 
tical half portions joinable on a diametra plane, 
a casing Surrounding said body and securing said 
half portions in assembled relation with respect 
to each other, said insulating body having an in 
ner Wall defining an interior cavity opening in 
One face of the body and terminating in an end 
Wall interiorly of the body, and a plurality of par 
allel Spaced axially extending recesses separated 
from said cavity by said end wall and opening to 
the opposite end face of said body, registering 
axially extending slots formed in the abutting 
faces of Said half portions and forming passage 
Ways from Said receSSes to said cavity, metallic 
terminal members having hollow cylindrical body 
portions disposed in said recesses and having in 
tegral axially extending arm portions extending 
through Said passageways formed by said regis 
tering Slots and along said cavity, said hollow 
body portions detachably receiving wire end ter 
minals inserted therein, said arm portions each 
having radially inwardly extending end contact 
portions disposed in said cavity in spaced opposed 
relationship, a plunger axially reciprocable in 
Said cavity, a conducting disk disposed in said 
cavity and operably connected to said plunger and 
movable thereby into bridging relation across said 
end portions, and resilient means urging said 
plunger OutWardly with respect to said cavity. 

CHARLES A. WOODCOCK. 
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