' Oct. 14, 1941. W. SCHMID 2,259,326
ELECTRIC SWITCH

Filed Feb. 3, 1938
. 3
Gplme o TEAer
‘38\% —\_,,—.38 ' 393f:‘ﬁ_-|1 B 38

70 ¢ || /3
/. s0 2

5
sy

3530. /7 7
/& /9 20

;

OO\

_ ‘!CA{I .éWE
)

‘\///”I;"“

NN
TN

Wolliarr 1Schyri@ INVENTOR

BYMMMW |

ATTORNEY.




Patented Oct. 14, 1941

2,259,326

UNITED STATES PATENT OFFICE

2,259,326

ELECTRIC SWITCH

William Schmid, Bronson, Mich., assignor to H. A.
Douglas Mfg. Co., Bronson, Mich., a corpora- .

tion of Michigan

Applcation February 3, 1938, Serial No. 188,418
(CL 200—163)

19 Claims,

This invention relates generally to electrical
switches,
switches known as the reciprocating type, and
which are preferably associated with the instru-
ment panel of an automobile..

One principal object of the invention is to con-
struct an electric switch including in combina-
tion a, casing, bridge member, reciprocable actu-
ator member, carrier for the bridge member,
switchback mounted on the housing, contact
means mounted ‘on said switchback, resilient
means associated with the contact means adapt-
ed to assist in detachably holding the actuator
and carrier in assembly, and resilient means car-
ried by said actuator functioning to maintain

sald bridge in a predetermined relation with re-

spect to said contact means.

Ancther important object of the invention is to
design and construct a relatively small switch
consisting of very few parts which can be eco-
nomically manufactured and easily and quickly
assembled on a commercial scale.

Another object is to provide a switch having
parts that may be assembled in different posi-
tions whereby the said resilient means, carried
by said actuator, in one position will effect the
return of the bridge member to normally main-
tain the circuit open when the aci.uator is pulled
out and released, and in another position will
return the bridge to open the circuit after push-
ing in and releasing the actuator. Moreover, if
so desired, the resilient means may be entirely

and particularly to that class of
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omitted, in which case the bridge member is -

not returned by said means.

A further object of the invention is- to take
a single piece of strip sheet metal stock and fold
the same into a band or loop, and interlock its

ends whereby to provide a switch casing;, and’

close but one_side thereof by a switchback in
order to leave the other side normally open
whereby certain parts of the switching mech-
anism are accessible. Moreover, it is an.object
to provide extensions or continuations on two
of the opposite walls of the casing through which
the actuator extends for bearing and guidance.

Other objects and advantages of the inven-
tion will be apparent after considering the de-
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Figure 2 is an end view of the switch shown in
Figure 1 with the panel omitted;

Figure 3 is a section in elevatlon taken sub-
stantially on line 3—3 of Figure 2, clearly show-
ing details of construction; )

Figure 4 is a section taken substantially on
line 4—4 of Figure 3 illustrating more in detail
the construction of the carrier, and the. spaced
apart contact means that are mounted on the
switchback, but the contact means are not shown
in section;

Figure 5 is a section taken substantially on line
5—5 of Figure 4 clearly illustrating the construc-
tional details of the carrier and the manner in
whcllch the bridge member is mounted thereon°
an

Figure 6 is a view corresponding substantially
to that shown in Pigure 3, except that the car-
rier and the resilient means above referred to,
are arranged in reverse positions, and the actu-
ator is preferably made longer. This view also-
shows the position of the carrier just before it
snaps into assembly with the actuator, or the
act of removing the latter. -

-Referring first to the switch disclosed in Fig-
ures 1 through 5, same is shown mounted adja-
cent the rear of the instrument panei-f. Gen-
erally, the switch includes in combination, a
switch casing 2, an actuator 3, bridge member #
mounted on a carrier §, a switchback 6, and a =

.pair of spaced apart contact means 1 and 8

mounted on the switchback, and having resilient -
means 9 in the form of springs associated there-
with which function to force the contact means
in a direction to engage the bridge, and hold the
carrier § in” assembly with the actuator 3, and .
also act to resiliently and detachabily retain elec-
tric plug conductor terminals of the snap type

" in association with said contact means.
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scription hereinafter set forth in connection with -

the drawing annexed hereto.

Referring to the drawing wherein: like parts
of the switch are designated by the same nu-
meral:
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Figure 1 is a side view in elevation of the -

switch mounted on an instrument panel;
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The switch casing of the improved switch is
preferably constructed of a relatively thin piece
of sheet metal stock which is preferably folded
Into a rectangular shapeé as shown in: Figure 5.
The free end of side wall 10 thereof is provided
with a rectangular slot (i, and the free end
of the end wall {2 with a finger (3 that is pro-
jected through said slot and bent over against the
wall (0 as clearly shown In Figures 2 and 5, to
provide an interlocking connection.

THe wall {0 is preferably provided with a-de-
pending continuation 14, having an aperture (5

‘through which the-actuator 3 extends for guid-
. anee.

The wall 16 opposite and parallel to the
side wall 10 is provided with a depending portion
{7 gorresponding to the depending portion 14,




2

and has an aperture 60 of a slightly greater di-
_.ameter than aperture 15. A tubular bushing 18
is preferably permanently secured to the wall 16
. of the casing, and is provided with a reduced ex-
tremity extending through the aperture 60, and
is upset as indicated at 19. An annular shoulder
20 is formed on the bushing, and one side abuts
the rear of the instrument panel and serves to
maintain the switch in proper spaced relation to
the panel.
formed on the bushing is adapted to be projected
through a hole 2i in the panel, and & nut 22
cooperable with the extension clamps the panel
between the shoulder 20 and the nut, as clearly
shown. It is to be understood that if found de-
sirable, the switch may be mounted in a differ-
. ent manner, and that means may be provided to

An -exteriorly threaded extension’
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positively prevent the switch proper from ro- .

tating with respect to the instrument panel.
This may be accomplished by the customary
method of providing a longitudinal slot on the
exterior of the extension of the bushing, and a
projection on the instrument panel cooperating

with said slot. Thus far, it is evident that a
" very inexpensive switch casing is provided, and
that one wall thereof serves as a bearing guide
for the actuator, that the bushing (8 functions
as a bearing, and that the switch may be easily
and quickly connected to a mounting such as an
instrument panel, the actuator being usually con-
nected to the switch mechanism after the switch
is mounted on said panel.
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Considering now in detail the bridge member 4 .

and its carrier 5, the carrier is preferably sub-
stantially rectangular in shape, and the upper
surface thereof is made flat. The sides of the
carrier are preferably recessed as at 23 to pro-
vide sufficient clearance for the upset end of the
bushing (8. The flat surface of the carrier is
provided with a longitudinal recess 24, and a
transverse recess 25 which intersects recess 24.
Said recesses receive the bridge member 4, the
portions -26 and 27 thereof, fitting within said
recesses 24 and 25 respectively, whereby the up-
per face of the bridge is flush with the flat sur-
face of the carrier. The bridge is substantially L
in shape, and of a character to be dropped into
assembly with the carrier, with the downturned
ends 28 of the portion 26 projecting into notches
- 29 formed in the ends of the carrier. ‘

A portion 30 of the lower .extremity of the
carrier is preferably reduced in size and provided
with an aperture 3l substantially square in
shape, which cooperates with a substantially cir-
cular recess 32, to provide a latch 33 adapted to
register with the reduced portion. 34 provided in
the actuator 3. The diameter of this portion 34
is of substantially the same width as the aper-
ture 81, and as clearly shown the spring 35 em-
ployed to return the bridge member to an open
circuit position encircles a length of the actuator
adjacent one side of the reduced cxtremity, and
its ends are adapted to abut the wall 10 and the
bottom of the recess 32, respectively.

. As'shown in Figure 4, each of the end walls {2

and 36 of the casing is provided with an inturned
flange or way 37 on which the carrier § slides,
and the portion 30 extends through and is guided
by the opening . formed between the ends of said
flanges. In other words, the carrier is guided
by the end walls (2 and 36, and the flanges 31,
and has bearing on the latter.

Referring now to the construction of the

switchback 8, same is preferably made of a
moulded insulating material, such as a phenolic
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condensate. As clearly shown in Figure 3, por’il
tions of the switchback rest upon the side walls
10 and 16 of the casing. The end walls 12 and
36 of the casing are each preferably provided
with a pair of upstanding elongated spaced
apart fingers 38 which are tapered on their in-
ner marginal edges as shown in Figure 1. The
switchback is formed with integral extensions
39 which project into the bifurcations or seats 40
formed by said fingers 38. Said seats 40 are in
the same plane as the upper marginal edges of
the side walls of the casing in order to provide a
good foundation for the back. The fingers 38
also assist in piloting the switchback into place
during assembly, and are then bent over into
notches provided therefor in the switchback as
indicated in Figure 2, to secure the switchback
in a firm fixed position upon the casing.
Considering now in detail the spaced apart
contact means 1T and 8, mounted on the switch-

-back, and most clearly shown in Figure 4, said

means are preferably arranged in spaced apart
relation but in line with the longitudinal axis
of the switchback, and with one on each side of
the longitudinal axis of the switch proper. The
switchback is provided with a circular well 40
and a rectangular aperture 4i cooperating with
the well 40.

Since the contact means 7T and 8 are identical,
a description of one will suffice. Each contact
means is preferably constructed of sheet metal
stock, formed into two like channel portions 42
which when brought together provide a tubular
body substantially rectangular in cross-section
that projects through the aperture 41, and since
the shape of the latter corresponds. to that of
the body, rotation of the body with respect to the
back is prevented. One end of the body extends

_outwardly and free from the confines of the

switchback and is formed to provide a terminal
receiving aperture 43 adapted to receive a plug
.conductor terminal of the snap type shown in
Figure 6, and the inner end of the tubular body,
or more specifically the inner end of each of the
channel portions 42 is provided with a substan-
tially semi-circular outwardly extending flange
44. An insert is movably arranged in the tubu-
lar body, and its outer extremity is provided with

- a detent portion 45 which intersects the ter-
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minal receiving aperture 43 to cooperate with a
terminal, and the inner end is provided with an
enlarged conical contact portion 45 having a sub-
stantially annular flange 46, set back from the
conical portion 45, said flange normally abutting
the flanges 44 on the tubular body as clearly
shown in Figure 4. The well 40 is adapted to
slidably receive and guide said flanges 44 and
flange 46. A helical spring 8 surrounds the
tubular body, and its ends engage the bottom of
the well 40 and the flanges 44, respectively.
Thus, the conical contact portion 45 of each con-
tact means is normally urged in a direction to
be engaged by the bridge member 4,

When a plug conductor terminal of the snap
type, shown in Figure 6, is inserted into a ter-
minal aperture 43, the relation between the con-
tact portion 45 and the bridge member will not
be disturbed, the groove in the terminal will co-
operate with the detent portion 45 of the insert
and resiliently retain the terminal in place.
When a terminal i$ being inserted the flanges 44
and the flange 46 will separate to some extent

‘and will substantially remain in this position

while the terminal remains in the aperture 43.
“Thus, it will be evident that the contact means 7



2,259,326

“-and 8 are reciprocably mounted with respect to
.. the switchback 6, that each contact means is
provided with a contact adjacent its inner ex-

. tremity adapted to cooperate with the bridge
means, and that its outer extremity is adapted to
resiliently retain a plug conductor terminal of
the snap type.

As clearly shown in Figure 1 through 4, the
bridge member 4 and its carrier 5§ are assembled
with the actuator member 3 in such a manner
that the spring- 35 urges the right side of the
carrier against the wall {6 of the casing. In
such position the switch is normally off for the
reason that both of the contact means do not

engage the bridge member 4, for as shown in '

Figure 4, the contact portion 4§ of the contact
means T bears against the flat portion of the car-
rier, whereas the contact portion of the contact
means 8 is in engagement with the portion 27 of
the bridge. It is desirable to construct the bridge
member in the form shown, in order that at least
one of the contact means normally engages a
portion of the bridge member in order to force
and hold the bridge member within the recesses
24 and 25. It is obvious that the portion 27
might be omitted entirely without effecting the
operation of the switch, and that if desired the
bridge may be so designed and placed on the
carrier that the switch is normally in an on
position. )

As above recited, certain of the switch parts
are so designed that their position may be re-

versed. This is illustrated in Figure 6, wherein -

the switch is arranged to be normally off as in
Figure 3, but as herein shown, an outward pull
" on the actuator 50 is required to bridge the con-
tact means T ahd 8, whereas in Figure 3 an in<
ward push on the actuator 3 is required. Fig-
ure 6 also.shows one position the carrier assumes
when the actuator 58 is being connected or dis-
connected to the carrier, and if being connected,

it will be evident that slight further inward-

movement of the actuator will cause the latch 33
of the carrier vwo snap into place through the
action of the springs. 9, and be received by the
reduced portion 34 of the actuator. The actu-
ator member 58 shown in Figure 6'is made slight-
1y longer than the actuator member 3 shown in
the other figures, and the reduced portion is
placed in a different location in order that the
inner extremity of the actuator will have suffi-
cient bearing in the side wall {6. In order to
promote easy entrance of the actuator, the inner
end is provided with a tapered portion or nose,
and same also serves to engage and cam against
the latch 33 to force the carrier 5 upwardly, in-
cluding the contact means T and 8, overcoming
the resistance of the helical springs 8. If it were
not for this provision, the actuator could not be
inserted through the aperture 31 formed in the
carrier, since said end would engage the latch
means 33. In the event it is desired to remove
an actuator; it is only necessary to place the
fingers or a suitable tool against the portion 30
of the carrier and force the carrier upwardly as
shown in Figure 6, whereupon the ~actuator may
be withdrawn.

In view of the foregoing. description it’ will be
apparent that the switch is a decided improve-
ment in the art and that among other things,
the resilient means associated with the contact
means perform the following functions: assist
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‘inwardly‘in a direction whereby the portions may
be engaged by the bridge; hold the bridge mem-
ber. in relation to its carrier; assist in holding
the carrier in relation to the actuator; and pre-
vent any possible rattling of the switch elements.

Having thus described my inventlon, it is ob-
vious that various immaterial modifications may
be made in the same without departing from the
spirit of the invention; and, therefore, I do not
wish to be understood as limiting myself to the
exact form, construction, arrangement, and com-
bination.of parts, herein shown and described.

What I claim and desire to secure by Letters,
Patents is:

1. An electric switch including in combination,
a casing having two open sides, a switchback
closing one side of sald casing, contact means
carried by said swifchback, a carrier supporting
bridge means arranged in said casing, an actu-
ator interlocked with said carrier, said carrier .
being ‘accessible through thie open side of said
casing whereby said carrier may be lifted out of
locking engagement with said actuator to permit
withdrawal of the.latter from said carrier.

2. ‘An electric switch including in combination,
a casing, .a switchback closing oneside thereof, a
carrier reciprocably mounted on said casing, &
bridge member mounted on said carrier adapted
to engage contact means, cooperating means pro-
vided on said carrier, an actuator provided with
cooperating means, and spring pressed contact
means mounted on said switchback adapted to

_hold said bridge member to said carrier and

maintain both of said cooperating means in as-
sembly.

3. An electric switch including in combination,
a casing, a switchback mounted on said casing,
contact. means mounted on said switchback, an

-actuator handle carried by said casing and pro-

jecting through same for longitudinal movement,
a carrier mounted within said casing, a bridge
member secured to said carrier, means provided

on said actuator cooperating with said carrier, -

and means associated with said contact means
for holding said carrier into engagement with
said cooperating means, said handle being dis-
connectable from said carrier upon movement of
the latter transversally with respect to the axis
of said handle. ‘

4. An electric switch including in combination,
a casing provided with spaced apart depending
portions, an actuator projecting through said
depending portions for bearing and guidance, a

- carrier supporting a bridge member reciproca-
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bly mounted within said casing, a switchback se-
cured to said casing, spaced apart coritact means
reciprocably mounted on said switchback, coop-
erative means provided on said actuator and co-
operative means provided on said carrier, and
means operatively associated with said contact
means whereby to normally maintain both of
said cooperative means in detachable interlock-
ing relation and -normally urge said contact

" means in a direction whereby to engage and hold

70

in resiliently retaining a plug- conductor termi- '

nal with respect to contact means; urge the con-
tact portions of the inserts of the contact means

75

said bridge member in assembly with said carrier.
5. vAn electric switch including in combination,
a casing, a switchback carried by said casing, a
plurality of spaced apart contact means mounted
on said switchback, a pair of guideways having
an opening therebetween provided on said hous-
ing, a carrier mounted in said casing and slid-
ably engageable with said guideways and having
a portion projecting through said opening for
guidance, a bridge member mounted on said car-
rier arranged to engage said contact means, an
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actuator, and means formed on said actuator and
- means formed on said carrier providing a de-
tachable connection between said carrier and
said actuator, the sald projecting portion of said
carrier being so arranged that it may be en-
gaged to lift the carrier to separate sald con-
nection.

6. A device of the kind described including in
combination, a casing, a contact carrier of insu-

_lating material mounted in said casing, a recip-
rocating actuator projecting through said cas-
ing and in direct locking engagement with sald
carrier, said carrier being manually movable
transversely away from the axis of said actuator
whereby to unlock said actuator from said car-
rier. '

‘7. A switch including in corhbination, a casing
in the form of a band and having open sides, a
switchback closing one side of said casing, de-
pending bearing. portions provided on said cas-

10

ing including inturned flanges having an open-
ing therebetween, contact means carried by said

switchback and having means at one extremity
for receiving a plug conductor terminal of the
snap type and a contact provided at its other
extremity, a carrier arranged in said casing and
slidable on said inturned flanges and having a
portion projecting through the opening between
said flanges, a bridge member mounted on said
carrier, latch means provided on the portion of
said carrier projecting through said opening, an
actuator projecting through said depending por-
tions of said casing and provided with means in-
terlocking with said latch means, and resilient
-means operatively related to the switch parts per-
forming the functions of: resiliently retaining a
terminal in said contact means, urging said con-
tact of said contact means in a direction to be
engaged by said bridge means and hold the lat-
ter in relation to said carrier, holding said carrier
and actuator in interlocking relation yet permit-
ting movement of said carrier in a direction
whereby to break said interlocking relation to
permit the withdrawal of said actuator as weil
as effect a reassembly thereof with said carrier.

8. A switch including in combination, a box like
casing, a switchback mounted on said casing and
provided with contact means, a carrier of insu-
jating material mounted in said casing and hav-
ing a portion extending exteriorly thereof, bridge
means carried by said carrier, and an actuator
extending through a pair of the side walls of the
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box detachably connected to said extending por- -

tion whereby the bridge member may be moved
into engagement with said contact means, said
portion being accessible from without the casing
‘to release the actuator from said carrier.

"9, A switch including in combination, a casing,
a switchback .mounted on said casing and pro-
vided with contact means, a carrier mounted in
- said casing and having a portion extending ex-
teriorly thereof, a 'bridge carried by said carrier,
an actuator detachably connected to said extend-
ing portion whereby the bridge may be moved
into engagement with said contact means, and
resilient means, said carrier, actuator, and other
related parts being so constructed and arranged

that said carrier and said resilient means may be

. disposed in either of two positions- 'whereby in
one position an inwardly directed force upon the
actuator is required to overcome the resistance of
said resilient means, and in the other position

an outwardly directed force is required to over-

come the resistance of said resilient means, the
. carrier in each instance returning to either of
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- .therefor,
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said positions by the action ‘of said resilient
means.

10. An electric switch including in combina-
tion, a casing, a switchback secured thereto, -
spring pressed contact means mounted on said
switchback, a carrier having bridge means car-
ried thereby, said carrier being constructed and
arranged whereby the same may be disposed in
either of two positions within said casing to nor-
mally maintain one of said contact means out of
engagement with said bridge means or both in
engagement with said bridge means, an actuator
adapted to be detachably connected to said car-
rier in either of said positions without removing
said switchback, and resilient means adapted to
be located with respect to said carrier -in either
of two positions whereby to normally maintain
said carrier in either of said first-mentioned po-
sitions.

11. An elect;rmal switch including in combina-
tion, a casing provided with spaced apart de-
pending portions, an actuator projecting through
said depending portions' for bearing and guid-
ance, a carrier supporting a bridge member mov-
ably mounted within said casing, spaced apart
contact means reciprocably mounted on said
casing, cooperative means provided on said ac-
tuator and cooperative means provided on said
carrier arranged between said depending por-
tions, and means operatively associated with said
contact means whereby. to normally maintain
both of said cooperative means in detachable in-
terlocking relation.

12. An electrical switch including in combma-
tion, a casing, a plurality of spaced apart con-
tact means mounted on said casing, a pair of
guideways having an opening therebetween pro-
vided on said housing, a carrier mounted in said
casing and slidably engageable ‘with said guide-
ways and having a portion accessible from said
opening, a bridge member mounted on said car-. .
rier arranged to engage said ¢ontact means, an

‘actuator, and means formed on said actuator

and means formed on said. carrier providing a
detachable connection betweén said carrier and
said actuator, the said accessible portion of said .
carrier being so constructed and arranged. that
it may be engaged whereby to manually lift the
carrier to separate said connection.

13. A switch casing including a plurality of-
walls, contact. means carried by at least one. of
said walls, a pair of said walls being spaced. apa.rt .
to provide an opening, a carrier of insulating ma-
terial slidably mounted on said pair of walls.
and having a portion accessible from said open-
ing, bridge means mounted on said carrier, and
an actuator detachably connected to said carrier
for moving said bridge means with respect to

-said contact means, said actuator being detach-

able from said carrier by engaging and moving
said portion relative to said opening and trans-
verse to the axis of said actuator.

14. An electric switch including the usual
housing, contacts, bridge member and carrier
r, and actuator, means providing a de-
tachable connection between said carrier and

said actuator, and resilient means exerting a

force transverse to the axis of said actuator hold-
ing said carrier and said actuator in connecting
relation,

15. A carrier for a switch including, a large

" upper rectangular portion and a small lower
. rectangular portion offset from said large por-
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tion, the junction between said portions forming -

shoulders parallel to the face of said large por-
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tion to pr‘ovide bearing surfaces for said carrier,
said large portion being of & character to support

/

2 bridge member, and means provided on said

small portion whereby an actuator may. be de-
tachably connected thereto at a point below said
 large portion. .

16. A switch casing including a plurality of wali
portions, a pair of said wall portions being oppo-
sitely disposed and provided with depending por-
tions having apertures therein adapted to accom-

modate an actuator for the switch, gnother pair -
of wall portions being provided with a pair of

bearing surfaces for a bridge carrier ‘and fingers
for holding a switchback in relation to said casing.
and one of said walls being provided with a
mortise and another with a tenon for interlocking
certain of said wall portions together. 5

17. An electric switch including in combination,
a casing, a switchback mounted on said casing,
contact means mounted on said switchback, 2
carrier supporting bridge means mounted on said
casing, an actuator supported by said casing,
means providing a, connection between said actu-

- bridge carrier,

5

carrier may be moved to compress said. resilient

'means and release the said connéction means

whereby said actuator may be disconnected from
said carrier. = - ;
18. An electric switch including in combina--

tion: a switch casing, a carrier carrying contacts

mounted on the casing, a carrier supporting
pridge means for the contacts arranged. in the
casing, an actuator detachably connected to the
an opening provided in the switch
casing, said connection being accessible through -
said opening whereby the bridge carrier and actu-

ator may be disconnected to permit withdrawal

" of the latter from the switch without first re-

20

ator and said carrier, and resilient means carried -

by said switchback acting on said connection
means for holding said actuator and said carrier
in assembly, and said connection means being so
exposed when the switch is assemrbled that said

moving the contact carrier.

19. An electric switch including in combina-
tion: a switch casing, a carrier carrying contacts
mounted on the casing, actuated means includ-
ing a carrier supporting bridge means for the
contacts arranged in the casing,-an actuator de-
tachably. connected to the actuated means, an
opening provided in the switch casing, said con-
nection being accessible through said opening
whereby the actuated means and actuator may
be disconnected to permit withdrawal of  the
latter from the switch without first removing the

contact carrier.
WILLIAM SCHMID.




