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This invention relates to improvements
in switches.

The switch herein disclosed is particularly
adapted for service in the lighting circuits
of motor vehicles and may ‘conveniently be
used to control the dash light circuit. It is
one of the principal objects of the invention
to provide a novel and improved type of
switch mechanisin so- organized that the
switch may be closed and retained in'a closed
position by one operation of the switeh han-
dle and by a different operation may be
closed momentarily or for such a period as the
operator continues to maniptlate the switch
handle. More particularly stated, it is my
purpose to provide a switch so organized
that a mere pressure at the end of the switch
handle will close the switch for such a period
as the pressure is' maintained, whereas a
rotation of the switch handle swill result in
depressing the handle and in maintaining it
depressed after the operator has released the
handle in its new position.

Tt is a further important object of the in-
vention to provide switch mechanism adapt-
ed inexpensively to ensure a quick break in
the circuit eontrol by the switch and to ac-
complish this result through the use of
mechanism adapted to maintain a yielding
contact between the terminals of the awitch.

Further objects of the invention are to
provide a novel, improved and simplified
switch adapted to be economically manufac-
tnred and easily assembled, and having few
parts subject to wear; to provide a switch
in which closure is effected by an axial move-
ment of the switch handle and such axial
movement may be brought about either di-
rectly by the pressitre of the operator’s hand
or by the rotation of the handle to bring the
cam surfaces into ackion to produce axial
movement thereofy and to provide a novel
form of camm for effecting axial movement
of the shaft consequent upon its rotation.

In the drawings:

Figure 1 is a view of a switch casing in
side elevation, the casing being cut away to
a vertical axial section to expose the switch
mechanism embodying this invention.

Figure 2 is a view similar to Figore 1
showing the switch mechanism adjusted to
a different position.

Figure 3 is a detail view talen on the sec-
tion indicated at 3—3 in Figure 1.

Figure 4 is a detail view taken on the sec-
tion indicated at 4—4 in Figure 1.

Like parts are identified by the same ref-
erence characters throunghout the several
views. '

The switch casing 5 includes a stamped
shell 6 to the rear of which a disk 7 of fiber
or other insulating material is secured to
comprise- a  terminal head. - A two-part
mounting plate § including plate members 8
and 9 is attached to the front wall 10 of cas-
ing shell 6. Plate members 8 and 9 are se-
cured together by the eyelet 11 and by a bezel
12 in the manner more particularly described
by me in a companion application.

The switch handle comprises a. manually
engageable knob portion 15 which preferably
corresponds in diameter with plunger mem-
ber 16. The plunger member is guided for
axial movement in the eyelet 11, and annular
channel 18 extending axiaily into the plung-
er 16 is adapted to receive a compression
spring 19.

The handle ‘comprising knob 15 and
plunger 16 is preferably cast upon a switeh
shaft or stud which may be designated in
its entirety by reference character 20 and
which includes a polygonal head 21 embedded
in the metal of the plunger portion 16 of the
handle;  Shank 22 extends through the
channeled portion of the plunger 16 and is
connected 1ntegrally with the square shaft
section 24, From thig square shaft section
prejects the round shaft section 25 of re-
duced diameter and beyond this is a further
reduced round shaft section 26 guided in a
metal bushing 27 pressed into place in the
terminal head 7.

The casing shell 6 is provided at 30 with
a eup shaped depression n its front swall 10.
in the bottom of this depression are arcuunte
slots 31 coneentric with the axis of shaft 20,
the square portion 24 of which: extends a
concavely depressed portion 30 of the casing
wall. A washer 32 seats against the de-
pressed casing wall and serves as a seat for
spring 19. An aperture in the casing wall
through which shaft 20 passes is sufficiently
large to permit of the free rotation of the
squave section 24 of the shaft.

Compression spring 19 tends to force out-
wardly shaft 20 and the handle cast thereon.
Thus, if the handle is depressed in any man-
ner and is subsequently released, spring 19
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is adapted to restorve it to its normal posi-
tion.- This position is defined by means of
a split washer 34 applied in the usual man-
ner to a groove in shaft section 24. This
washer acts on the inner surface of the de-
pressed casing wall 30 through an interposed
cam member 35 which comprises a disk in
which arcuately formed webs 87 are pressed ¢
upwardly to an apex at 88 as is best shown
in Figur es 2 and 8. The inclined portions
of the webhs 87 on either side of their re-
aplces 38 act as cam surfaces en-
O'a-O'ing the rear fa c" of casing wall 80. The
arcuate slots 81 in the deur“ﬁsud portion 30
of the casing wall are of s such an extent that
when the cam webs are proporly aligned with
these slots they are receivable therein as
shown in Figure 1. Thereupon the cam disk
35 moves c.,m‘d]y into contact with the rear
face of wall portion 30 under the compres-
sion of spring 19 as exerted through
handle, shaft 50 and s_phr, washer 34, Tt will
be obvious, however, that the cam webs may
be moved 1(%1\‘1!(]137 ocut of the slots 81
either by direct axial ])I‘Ombl‘ll'(‘ on the knob
15 or by rotating the knob to cause the in-
clined surfaces of webs 37 to m‘tmdcu wfrh
the rear face of casing wall portion 30 at
the 11“a:‘gms of the slots in such wall portion.
I‘mur 2 shows the parts of the switch rotated
90° {rom their ve pectlvu positions in which
they appear in Figure 1. The rotative
movement of the handle has been transmitted
to the cam disk 35 through the square shaft
section 24 upon which the came disk is
splined, bemo provided svith a square ho]
to fit this s shaft section. It will be clea
from an inspection of Figure 2 that each m‘
the cam webs 37 has left its slot 31 due to
38 of each cam
web has been rotated into registry with an
unslotted portion of the rear face of casing
wall portion 30.

The terminals for wires comprising a cir-
cult 1(]%])ted to be closed by this switch arve
shown at 40 and 41 and comprise electrical-
Iy conductive members embedded in the di-
electric terminal head 7 of the switch casing.
They will preferably be substantially equi-
distant from the sleeve 27 in whicl: shaft sec-
tion 26 of the switch is reciproeally guided.
The circuit closer mermber comprises an elec-
trically = conductive, annularly  chanuneled
wember 43 mounted on a didcciric digle 44
whieh is axially slidable on shaft section 25
and iz normally plu‘se(l inito contact with

Jllu

-split washer 45 by means of a compression
spring 46, The compression spring is con-

fined between a shoulder at the end of shaft
section 24 and a washer 47 in face abut-
ment with the dielectric disk 44. This com-
pression Ng"mo yieldably maintains the con-
tacting cloger or movable switch contact ele-
ment 43 normally at its rearward limit of
mevement wi ith respect to shaft 26, with re

1,805,029

spect to which the gplit wagher 45 is made
fost. however, the switch shaft 20 is
‘nmhy adjusted rea wrwardly either by its
mere manual depression or by its rotation
and the consequent operation of the cam snt-
faces above d :geribed, the cirenit closer will
be carried rearw ardly therewith and will

contact 'Wi('h terminals 40 and 41 before the

switch shaft or- stud reaches its rearward

Limit of moveinent. During the continued
resrward movement of the switch shaft or
stud to its ultimate position, spring 46 is
subjected to additional compression and split
washer 45 moves away slig nly from the rear
Tace of 1 he dieiectric di ot 44,

The di el trie d]s,k 44 is mot tightly fitted
0 Jrai« setion 25 upon which it is slidably
nounted and :is* looseness of it ensures that
it may ‘um} st itself under the com pression
of spring 46 i contact firmly with terminals
40 and 41 even ﬂmugh the contact surfaces
of such terminals may not be in a common

])"ane nermally to. the axis of the switeh
shatt or stud. _
It will be obvicus that the spring 19 is

g

primarily called upon to restore handle
15 to its oviginal position when the switeh 1s
open. It will furthermore be obvious, how-

ever, that the added compression to which
spring 46 is Lumecwd during the ultimate
cloging movement of the contact member 43
will also be available to overcome the m*tru
inertia of me switch handle and stud shaft
as the handie, stud and shaft start to move
cutwardly toward the open switch pn«‘i‘rion
Tt will furthermore be obvious tlmt the unit
consisting of the dielectric dl k 44 and the
annular cha ‘,Jed circuit ‘close 40 will not
initially pattalke of the opening movenent of
the switch handle and stud shaft. The ar-
rangement is such that the switch handle
and stad shaft will initially start to move
oui:-\rm'd‘v and after the parts have acquired
momentum during the outward movement,
the qpht wagher 45 will stm ke the rear face
of the switch cloging unit and will thiereby

qharp}y break the contact theretofore estalb-
lished between terminals 40 and 41. This
ensures the yaick break of the cireuit with-
ont the tendency to are which might other-
wise be experienced.
From (he foregoing it will be seen that
the switeh herein disclosed is so organized
that it may be closed either by divect pres-
sure of the operator’s hand or by rotation
of the handle which, through the action of
the: cam webs 87, v ,‘uhs in an axial move-
ment of the switch closer 43. - In the former
cage the contact will be broken automatically
by the above described action of compression
springs 19 and 46 as soon as the pressure of
the operator’s handle kunob 15 is releised.
In the latter case the cam. noses or apices
38 will be engaged behind the rear surfaces
of casing portion 80 and being so engaged
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will retain the switch closing member 43 in
contact with terminals 40 and 41 until the
knob 15 is again rotated in either direction
to bring the cam webs 87 into registry with
slots 31 and thereby to permit a retractive
movement of the operating p(\rts of -the
switch.

Tt will be obvious fmthermorc that the
mechanism employed to ensure a positive
contact of the circuit closing member with
terminals ‘40 -and - 41 is- also organized : to
provide for a positive quick actmo disen-
gagement of the civemit closer 43 from
these terminals, this being done by allowing
the switch handle: and associated parts to
acquire momentum in their retractive move-
ment- before the circuit closing member 43
is acted upon to withdraw it from the ter-
minals.

While I do not desire to limit my inven-
tion-to the specific construction herein dis-
closed, nevertheless T prefer this construction
as it has many advantages due to its sim-
plicity and the comparatively small number
of parts involved. From the manufacturing
standpoint it is very-economical due to the
fact that practically all of the parts may
be machine made by stamping and die cast-
ing operations and the parts are so designed
as to facilitate assembly.

The arcuately curved cam webs 37 are
stamped from disk 35 by an operation which
preferably severs them from the disk at
their side margins while leaving them in-
tegrally connected with the disk at their
ends. The cam device operates very effec-
tively and, needless to say, is far less expen-
sive than a cast fitting of s*mﬂdr contor-
mation.

I claim:

1. As a new article of manufacture, a
cam member comprising a plate having an
integral strip severed ‘therefrom (Llon(r its
sides and connected thereto at’its onds an
intermediate  portion of said strip bunn
pressed out of the plane of laterally A(hdcent
portions of said plate.

9. As a new article of manufacture, a

un member comprising a plate- having an
integral strip severed Therefrom along its
sides and connected thereto at its ends, an
mtermediate portion of said strip being
pressed out of the plane of laterally admconi
portions of said plate, and said strip being
fucudtely curved.

3. In a device of the character described,
the combination with a switch casing pro-
vided with an aperture and arcuate slots
substantially concentric with said aperture,
of a shaft extending through said aperture,
a contact closer on said shaft and a disk
connected with said shaft and provided with
arcuate axially extending cam strips adapted
to interact with said slots, said strips being

receivable into said slots when in registry

3

therewith and being adapted to advance said
shaft axially in moving out of registry with
said slots:

4. In a device of the character described,
the combination with an axially movable
handle shaft and a circuit. closer mounted
thercon, of a casing provided with an aper-
ture receiving said shaft and having arcuate
slots concentric with said aperture; a plate
mounted on said =~ shaft and provided in-
tegrally with axially - extending strips
severed at their side margins from said plate
and connected at their ends therewith, inter-
mediate portions of said strips being pressed
into axially extending apices poemoned to
be received into said slots when in registry
therewith.

5. In a device of the character described,
the combination with an axially- movable
handle shaft and a circuit closer mounted
thereon, of a casing provided with an aper-
ture 1‘ecc1v1nv said shaft and having arcuate
slots concentuc with said aperture, a plate
mounted on said shaft and provided in-
tegrally with axially extending strips
severed at their side margins from said plate
and connected at their ends therewith; inter-
niediate portions of said strips being pressed
into axially extending apices positioned to
be received into sald slots when in registry
therewith, and a spring pressing said “shaft
in a direction tending to maintain said apices
within. said slots.

6. A switch device providing a bearing; a
handle guided for reciprocation and rotation
in said bearmﬂ, a shaft extending from said
haudle, an apeltmul casing wall receiving

said shaft, a spring (()nhned between saicl
asing wi all and said handle, a cam carried
by said shaft within said casing wall and
adapted to interact therewith upon rotation
of said handle and in a direction to advance
said shaft axially to compress said spring
and a cireuit closer carvied by said shaft an
adapted to-be adjusted to oper ative position
upon the axial movement of said shaft, said
cam comprising a disk connected with said
shaft for rotation therewith and to transmit
axial movement in one direction thereof, and
cam strips expressed integrally from said
disk to provide axially pm]evtnw apiees
adapted to interact with said wall, said wall
providing complementary surfaces.

7. A switch device providing a bearing, a
handle guided for reciprocation and rota-
tion in s ud bearing, a shaft extending from
said handle, an aputurcd casing wall re-
ceiving said shaft, a spring confined between
said -casing wall and said handle, a cam car-
ried by said shaft within said ¢ casing wall
and adapted to interact therewith in a di-
rection to advance said shaft axially to com-
press said spring, and a circuit closer carried
by said shaft and adapted to be adjusted to
operative position upon the axial movement
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‘provided with a
I

¢ a disk

3
connected with said shaft for rotation there-
with and to transmit axial movement in one
direction thereof; and cam strips expressed
integrally from said disk to provide axially

of said sh a;ft, said eam compri

projecting apices adapted to interact with
said wall, said wall being provided with
arcuate siots- adapted normall_x to receive
said apices when said shaft is 1n o rotative
posﬂ;lon such that said aplices are in registry
therewith.

8. The combination with an apertured
switch casing and a Dbearing mounted ex-
ternally thereof and aligned with the aper-
ture therein, of a handle reciprocably and

rotatably meunted in said bearing and pro-
Vldcd in Jw inner end with an annular chan-
nel, a shaft pr o;octlmr from said handle
thronOh the aperture of said casing, a spring
swound about said shaft and confined betwoen
the extremity of said channel and ¢he outer
face of said casing, a limiting member on
said shaft within said casmO, and a eam disk
splined to said shaft hetween said limiting
menwber and the apertuved w 1h ()I
ing, said eam disk being provid
axially projecting cam and said c casing bemo
complementary surfarve
adapted to interact with said cam.

9. The combination with an apertured
switch casing and a bearing mounted ex-
ternally thereof and aligned with the aper-
ture therein, of a handle reziprocably amd
rotatably mounted in said bearing and pro-
vided in its inner end With an annular chan-
nel, a shaft projecting from said handle

.throunh the apolfmn of said casing, a spnno

wound about said shaft and confined between
the extremity of said channel and the outer
face of said casing, a lnnlung member on
said shaft within said easing, and a cam disk
splined to said shaft between said limiting
niember and the apertured wall of said cas-
ing, said cam disk being provided with
aveuate axially expleosed strips connected
with said disk of their ends and’ d\ﬂ“v
bowed intermediate their ends, and said ca
ing being provided with slots adanted, npoﬂ
the rotation of said diske, to register with
said strips and to receive the axially howed
portions thereof.

10. Tna device of the chaincteor describod
the combination with o handie, ef a cha
having a head ca oi‘ in said ]:s.md-} ), 8 squaTe:
sert
and a o ,(h |m‘ section 1)10]
said squared section:

11 In a dm’ice of
the combina
having 4 L.C‘.,,l-\
section im )
and a cylindrical 0 beycznd
said squated section, cml 1ot g coliars
on said shaft encircling W‘M %qua.md section
and said cylindrical set

by J;wj;,'ﬂnd

the churacter ((ﬁsu‘iba J
tion ‘.\"J,“{h a b

4 1,695,939

12. In a device of the character deseribed,
the combination with a handle and a shaft
projecting therefrom and including a
squared section and a eylindeical sectlon, of
a cam member splined teo said squared sec-
tion, a collar on said squared section remote
from said handle, & circuit closer rotatably
and axially movable on the cylindrical sec-
tion of ecard shaft, a eollar on said cylin-
drical section remote from said handle, and
a spring acting axially- of ‘said -shaft upon
said circuit closer to press said cireuit closer
toward sald last mengioned collar.

13. In a device of the character described,
the combination with a handle and a shaft
projecting - thervefrom and  Including a
squared section .and a cylindrical %echo-n of
o -cam member splined to said squared sec-
tion, a collar on said squared section remote

and axially movable on the cylindrieal sec-
tion of said shaft, a collar on said cylindri-

cal section remote from saic handle, a spring
(u(mg axially en said shaft upon said cir-
cuit closer fo press said cirenit closer to-

vard said last mentioned collar, and a sec-
.und spring acting on said shaft in a direc-
tion opposite to the direction -of action -of
the first mentioned spring.

14, In a device of the character described,

the combination with a switch casing havm(r

apertured front and rear walls anl a teann-
nal mounted in its rear wall at one side of
the aperture therein, -of a handle axially
adjustable through the apértures -of said
walls, & spring pressmfr said handle for-
war dly with respect to said casing, a-stop-on
o rear portion of said handle, a contact
meimber slidable on said handle to and from

engagement with said stop, and a spring
seat (,d against a portion .of said handle and
wrging said contact member in the dir section
of said stop, said handle being axially ad-
Justable to compress initially said firs men-
tiened spring and to compress said last
mentioned spring  after said member cn-
gages said terminal, - together with - cam
means mounted in ,palt on sald shaft and
in part on said casing and adapted to inter-
act wpon the votation of said shaft to pro-

duc sustained axial moyement of said shaft.

In a device of the character d(‘wGI‘lb@d
‘u.c (_Ao'nb nation with a switch casing havm‘*
aperfured front and rvear walls and 3 Q Lernu-
nal mounted in its rear wall at one
the aperture therein, of a handle axially ad-
justable thromgh the apertures of said walls,
a spring pressing said handle forwacdly
1051)0(% to said casing, a stop ‘on a rear
ion of said handle, a contaet member
; ble on said handle to and t-ow engage-
ment with said stop, and a gpring seated
against a portion of said handle and nrging
sald conbact member in the direction of sald
stop, said handle being <_1,>x_1a{11y adjustable

m said handle; a eineuit closer rotatably S
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to compress initially said first mentioned
spring and to compress said last mentioned
spring after said member engages said ter-
minal, together with cam means mounted in
part on said shaft and in part on said casing
and adapted to interact upon the rotation
of said shaft to produce sustained axial
movement of daid shaft, said cam means
comprising .a slotted wall in said casing and
a disk having axially offset portions receiv-
able in the slot of said wall when aligned
therewith and adapted to ride upon uzslot-
ted portions of said wall to maintain said
member in contact with said terminal.

16. In a device of the character described,
the combination with a switch casing pro-
viding a relatively stationary terminal, of a
shaft normally freely adjustable axially in
the direction of such terminal and provided
with a stop in a portion adjacent thereto,
a contact member slidable on said shaft to
and from engagement with said stop and
adapted during the axial adjustment of said
shaft to contact said terminal and to be
moved from said stop thereby, a spring urg-
ing said member in the direction of said
stop, a second spring urging said shaft from
said terminal and complementary cam sur-

faces connected respectively with said casing

and said shaft and adapted upon rotation of
said shaft to adjust said shaft axially in
opposition to said second spring.

17. In a device of the character described,
the combination with a switch casing pro-
viding a relatively stationary terminal, of
a shaft normally freely adjustable axially
in the direction of such terminal and pro-
vided with a stop in a portion adjacent
thereto, a contact member slidable on said
shaft to and from engagement with said
stop and adapted during the axial adjust-
ment of said shaft to contact said terminal
and to be moved from said stop thereby, a
spring urging said member in the direction
of said stop, a second spring urging said
shaft from said terminal, and complemen-
tary cam . surfaces connected 'respectively
with said casing and said shaft and adapted
upon rotation of said shaft to adjust said
shaft axially in opposition to said second
spring, said cam surfaces being adapted up-
on rotation to given position releasably to
maintain said shaft in an advanced position
of axial adjustment.

18. In a device of the character described,
the combination with a switch casing pro-
viding a relatively stationary terminal, of
a shaft normally freely adjustable axially
in the direction of such terminal and pro-

\

S

vided with a stop in a portion adjacent
thereto, a contact member slidable on said
shaft to and from engagement with said
stop and adapted during the axial adjust-
ment of said shaft to contact said terminal
and to be moved from said stop thereby, a
spring urging said member in the direction
of said stop, a second spring urging said
shaft from said terminal, and complemen-
tary cam surfaces connected respectively
with said casing and said shaft and adapted
upon rotation of said shaft to adjust said
shaft axially in opposition to said second
spring, said cam surfaces comprising a cas-
ing wall having an arcuate slot and a cam
disk having complementary strips axially
pressed to apices and which are respective-
ly receivable into said slots when in registry
therewith and are adapted to ride on un-
slotted portions of said wall when not in
registry with said slots.

19. In a device of the character described,
the combination with a switch casing pro-
viding a relatively stationary terminal, of a
snaft normally freely adjustable axially in
the direction of such terminal and provided
with a stop in a portion adjacent thereto, a
contact. member slidable on said shaft to
and from engagement with said stop and
adapted during the axial adjustment of said
shaft to contact said terminal and to be
moved from said stop thereby, a spring urg-
ing said member in the direction of said
stop, a second spring urging said shaft from
said terminal, and complementary cam sur-
faces  connected respectively with said cas-
ing and said shaft and adapted upon rota-
tion of said shaft to adjust said shaft ax-
ially in opposition to said second spring,
said shaft being axially movable normally
in each direction when in' rotative positions
in which said cam surfaces do not interact.

20. In :a switch device, the combination
with an apertured casing wall, of a bearing
aligned with said aperture, a handle ve-
ciprocably and rotatably mounted in said
bearing, a shaft secured to said handle and
extending through said aperture and into
the interior of said casing, a compression
spring confined between said casing and
handle, a cam comprising a portion carried
by said casing and a portion carried by said
shaft and arranged to move said shaft axial-
ly inwardly of said casing upon manual io-
tation thereof, contacts carried by said cas-
ing, and a circuit closer carried by said
shaft and adapted to engage said contacts
upon inward movement of said shaft.

ROBERT K. WINNING.
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