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United States Patent O

2,937,245
Patented May 17, 1960

CcC

2,937,245
SWITCH

Jasper Long, Sturgis, Mich., assignor to Wade Flectric
Products Co., Sturgis, Mich., a corporation of Michigan

Apphcatlon August 16, 1957, Serial No. 678,588
7 Claims. (ClL 200—16)

This invention relates to improvements in electrical
switches and more particularly to electrical switches of
the type having a movable slide block carrying bridging
means relative to stationary metal contacts for controlling
electrical circuits on automotive vehicles,

It is an important object of the present invention to
provide an electrical switch of the type specified embody-
ing improved means for connecting the several parts
thereof, particularly the means for carrying the stationary
contacts in the housing, in order to simplify and facilitate
manufacture of the switch assembly.

it is another important object of the invention to
provide improved stationary metal contact means and
cooperating insulator housing structure for switches of
the character indicated.

It is still another important object of the invention to
provide an elecirical switch having in combination with
the foregoing construction of stationary contact means
and housing therefor an improved moving contact
mechanism. v _

It is a still further object of the invention to provide
an improved switch particularly adapted for controlling

the neutral safety and backup circuits on automotive

vehicles and which is rugged in construction, reliable
in -operation and. which may be economically manufac-
tured and assembled on a production basis.

The above and related objects of the present invention
will appear more fully during the course of the following
description taken in conjunction with the accompanying
drawings.

In the drawmgs

Fig. 1is aplan v1ew ofa switch embodying the present
mventlon

‘Figs. 2 and 3 are plan views of parts of the switch
housing;

Fig. 4'is a plan view of a metal mounting bracket for
securing together the housing parts shown in Figs. 2 and 3;

Figs. 5 and 6 are plan and side elevational views re-
spectively of one of the stationary contacts employed in
the switch of the present invention;

Fig. 7 is a transverse vertical sectional view of the struc-
ture of Fig. 1 taken on the line 7—7 thereof;

Fig. 8 is a fragmentary longitudinal vertical sectional
view of a portion of the structure of Fig. 1 taken along
the line 8—8 thereof and showing one form of moving
contact mechanism employed in the switch of the present
invention.

Fig. 9 is an underside view of the bridging means for
the form of moving contact mechanism shown in Fig. 8;

‘Figs. 10 and 11 are front and right side elevatlonal
views respectlvely of the structure of Fig. 9;

Fig. 12 is a planview of the moving contact mechamsm
shown in F1g 8; :

Fig. 13 is a vertlcal transverse sectional view of the
structure of Fig. 12 taken substannally along the hne
13—-13 thereof;

Fig. 14 is a sectional view similar to Flg. 10 showmg
a different form of moving contact mechanism; and
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Figs. 15 and 16 are plan and left side elevational views
respectively of the form of moving contact mechanism
shown in Fig. 14.

In accordance with the present invention there is pro-
vided an electrical switch which is suitable for mounting
on the steering column of an automotive vehicle and
adapted to be actuated by the transmission gear shifting
assembly for controlling the neutral safety and backup
circuits on such vehicles. The switch is shown assem-
bled in Fig. 1 and generally comprises an insulator hous-
ing which is especially constructed in two parts 17 and
19 which together carry novel laid-in type stationary
metal contacts 20-24, a mounting bracket 25 for the
housing parts, a moving contact mechanism generally
designated 26 consisting of a slide block 27 movable in
the housing and conductive bridging means 29 carried by
the slide block 27 and adapted to interconnect or dis-
connect two or more of the stationary contacts 20-24.
An example of the type of actuating means for the mov-
ing contact mechanism of the switch assembly of the
present invention is shown and described in the copending
application of Harley M. Newcombe, S.N. 475,430, filed
December 15, 1954 assigned to the assignee hereof.
Briefly the actuating means therein shown includes a
rotatable transmission control tube which is concen-
trically disposed about the steering shaft of a vehicle
steering column and actuable in response to the manually
operable transmission control lever on the vehicle.. -Suit-
able means are provided for interconnecting the trans-
mission control tube and the backup control switch for
converting the rotary motion of the former into recipro-
cating motion for actuating the latter which means may
be adapted for actuating the moving contact mecha-
nism of the switch of the present invention.

Referring now to the structure in greater detail the
housing paris 17 and 19 are shown separately in Figs. 2
and 3 respectively and each is preferably molded of
phenollc and formed into an arcuate shape for reception
in the bracket 25 to be described for mounting on the
steering column of an automobile. The housing part 17
is flat over its length and is provided with a plurality of
spaced open faced slots 30-34 which open from the long
side 35 of the part 17 and are recessed from its upper
face 37. The slots 30-34 interlock with the contacts
20-24 respectively and each slot has a re-entrant cross-
section which conforms to the cross-sectional shape of
the inner end of its respective contact. By a re-entrant
cross-section is meant that the cross-sectional width of
each slot at one point over its length is in inverse rela-
tionship to the cross-sectional width of the slot at a point
on each side of the said one peint so that there is inter-
posed side wall portions of the slot and contact preventing
relative movement in the plane of the contact between
the latter and the housing part 17. In the instance shown
each of the slots 30-34 at at least one point over its
length has a cross-sectional width which is smaller than
the cross-sectionaj width at a point on each side of the
said one point and for each of the slots 30—34 this one
point is located intermediate its ends and indicated in
Fig. 2 by the lines 40-44 respectively which pass through
the said one points. It will be noted that at the point of
narrowest width of the slot 30 an L-shaped projection
is formed which cooperatively engages a similarly shaped
cut-away section on the contact 20 and that for each of
the slots 31-34 at least one rounded projection is formed
which engage rounded cutaway sections on the contacts
21-24. The slots 33 and 34 have each two such rounded
projections which cooperate with two rounded cut-away
sections on the contacts 23 and 24 respectively. By the
construction thus described for the slots 30-34 and the
inner ends of the contacts 20-24, the latter may each be
simply. laid onto the face 37 and deposited in ‘its re-
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spective slot thereby faclhtatmg assembly. While the
contacts are each secure against movement in their re-
spective planes, they may be. freely lifted from the face
37 unless the part 191s laid over the part 17.

The part 19-is an annular member provided with.a

central arcuate opening 45 as shown in Fig. 3 and has a.

mating lower face which engages the face 37 on the part
17 over the perimeter of the latter.
part 19 stand upright from the face 37 and bridge each

of the slots 30-34 at its vespective open end on the. side

35 of the part 17 and at its blind end on the cpposite
side 46 of the part 17. The portion of the walls of the
part 19 which bridges each slot engages the respective
contact when the latter is disposed in the slot and com-
pletes securement of each contact in all planes. For
preventmfr relative movement between the parts 17 and
19 in the plane of the face 37 the part 17 is.provided
with upright pins 47 formed on ears 49 which project
from the ends of the part 17 and the part 19 has corre-
spondingly located ears 51 in which slots 53 are formed
for engaging the pins 47. The side walls of the part
19 and its opening 45 define a chamber in which cperates
the slide mechanism to be described and the part 17 to-
gether with the contacts 20-24 collectively define a floor
for the chamber over which the slide mechanism travels.
The ceiling for the chamber is provided by the arcuately
shaped mounting bracket 25 the details of which are best
shown in Fig. 4.

The bracket 25 is suited for forming from a blank
sheet of metal and has a flat body portion 55 which en-
gages ;the top face of the housing part 19 and closes off
the opening 45 in the latter except for the longitudinally
extending arcuate slot 57 in the body portion 55 which
receives the operating means of the slide mechanism
which is in the form of a switch arm or button 59 (Fig.
8). At suitable intervals over the sides of the body por-
tion 55 short extensions 6¢ are formed which are down-
wardly turned to snugly receive the housing part 17
and from such extensions depend a plurality of suitably
spaced tangs 61 for holding the parts 17 and 19 together.
The tangs 61 bear against the side walls of the parts
17 and 19 and their free ends are staked-over the bottom
surface of the part 17 as shown and indicated at 63 in
the sectional view of Fig. 7. The side wall of the part
17 may be recessed as at 65 (Fig. 2) on its side 46 and
the part 19 may be recessed as at 67 (Fig. 3) on its
corresponding side. The recesses 65 and 67 accommodate
the tangs on the corresponding side- of the bracket and
prevent endwise movement of the heusing parts relative
to the mounting bracket. The ends of the bracket extend
beyond the housing parts and on the last-mentioned side
of its body portion 55 each end is provided with a depend-
ing lug 69 in which is formed a slot 71. Another lug
73 which is flush with the body portion 55 and located
on the side thereof opposite. the lugs 69 has an aperture
75 and the latter together with the. slots. 71 provide
means for mounting the bracket to supporting structure
where the switch is to be used.

Before the mounting bracket is assembled to the hous-
ing parts the slide mechanism is inserted into the switch
chamber which may be either of the forms shown and to
be described. The form of slide mechanism 26 shown
in Figs. 8-13 includes the slide block 27 and the bridging
means 29 previously referred to and provides the movable
contacts for the switch. The slide block 27 is molded
of insulating material the same as the housing parts
17 and 19 and is formed into an arcuate shape to closely
fit the inside surfaces of the side walls of the part 19.
At the four corners of the slide block on its top face
rounded bosses 77 are formed for bearing against the
inside surface of the body portion of the mounting
bracket for reducing friction therewith and for stability
during movement of the slide mechanism. Adjacent its
bottom face the slide block carries the conductive bridging
means 29 of the slide mechanism- and for this: purpose

The walls of the
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is provided with a pair of blind end cavities 79 which
are recessed from the bottom face of the slide block and'
spaced approximately at opposite corners thereof as can
be seen in Fig. 12. Located on a diagonal with respect
to the cavities 79 are a pair of open-ended apertures
each of which is formed in the slide block 27 by counter-
bored holes 81 and 83. The hole 81 for each aperture
is rectangular in shape and extends inwardly from the
bottom face of the slide block; The respective hole 83
is both rectangular and semicircular in shape and extends
mwardly from the top face of the slide block, its rec-
tangular portion being concentric with the hole 81 so
that at the intersection of the two holes 81 and 83 a
shoulder 84 is formed which faces toward the top face
of the slide block. Each open-ended aperture and its
respective. shoulder are capable of being formed in a
simple mold using axially extending core pins which may
be- readily withdrawn at the completion of the molding
operation.

The conductive bridging means shown separately in
Figs. 9-11 is in the form of a one-piece metal bridge
contact provided with a body portion 85 from the inner
face of which project upturned arms 87 located at di-
agonal corners of the body portion 85. Inwardly pro-
jecting-detents 89 which are struck out from the arms 87
cooperate with the shoulders 84 when the brldge con-
tact-dis.assembled on the slide block. A pair of metal
contact bosses 91 and 92 in the form of elongated de-
pressions are formed as an integral part of the body
portion 85 and project from opposite ends thereof at
diagonal corners. Before the bridge contact is assembled
on the slide block a pair of coil compression springs
93 are inserted one in each of the cavities 79 and the
bridge contact is disposed adjacent the bottom face of
the slide block so that the ends of the springs $3 which
project beyond the bottom face of the slide block bear
against the inside surfaces of the contact bosses 91 and
92. In this relative position of the slide block and the
bridge-contact the arms 87 on_the latter are disposed one
in each of the holes 81. The bridge comfact is then
forced inwardly with respect to the bottom face of the
slide block. so that the detents 89 which are resilient pass
through the holes 81 and override the shoulders 84. The
cooperative action of the shoulders 84 and the detents 89
prevent withdrawal of the bridge contact from the slide
block in. a direction-away from the bottom face of the
latter. The bridge contact of course is free to move . in-
wardly toward the bottom face of the slide block against
the urging of the pair of sprmgs 93." By virtue of this
construction employing a pair of springs each bearing
on-one of the contact bosses of the bridge undue tilting
of the latter in its sliding movement is prevented and a
more. positive connect and disconnect action is effected.

It will be-noted that the switch arm 59 previously men-

tioned is molded  integral with the slide block so as to

upstand from. its top face and is eccentrically located
thereon closer to one end-than the other. When the slide
mechanism is assembled it is disposed in the switch cham-
ber of the switch assembly so that the switch arm 59
projects through the slot 57 in the mounting bracket in
which position it is accessible to operating means such as
that mentioned above. With the slide mechanism dis-
posed in the switch chamber the pair of springs 93 yield-
ably urge the rounded bosses 79 on the top face of the
slide block. against the inside-surface of the body portion
55 .of the mounting bracket and the bridge contact against
the .face- 37:of the housing part 17 and the stationary
contacts 20-24. carried therein. The slide mechanism is
free-to move within. the switch chamber endwise of the
housing parts and the contact bosses 91 and 92 move over
the face-37 and-the.inner ends of the contacts 20-24 in
two . concentric - arcuate. . paths with- the contact boss 92
riding closer to the side 37 of the housing part 17 and with
the contact boss 91.closer. to the opposite side 46 thereof.

The. inner- ends of the contacts 20-24 may be specially
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constructed to cooperate with the contact bosses: on the
bridge contact and in the instance shown have formed
thereon arched contact surfaces 100-104 respectively.
Each arched contact surface is formed by coining a por-
tion of the inner end of the respective contact so that the
metal thereof which may be of brass is reduced in thick-
ness and cold flows. Each arched contact surface is
spaced from the face 37 of the housing part 17 as shown

for the contact surface 104 on the contact 24 in Fig. 7

which also shows the extent of the thickness reduction of
the portion of the contact defining its arched contact sur-
face. The cold working of this portion of the contact
hardens it somewhat and makes it more resilient. The
continual movement of the bridge contact over the inner
ends of the contacts ordinarily produces considerable
wear and the hardened arched contdct surfaces of the
metal contacts resist this wear and increase the life of
the contacts. The arched surfaces may be formed straight
across the stationary contact, i.e. approximately perpen-
dicular to their longitudinal axes, as shown in Fig. 2 for
the contact surfaces 101 and 102 on the contacts 21
and 22, respectively, or may be formed at a decided angle
to the longitudinal axes of the contacts as shown for the
contact surfaces 100, 103 and 104 on the contacts 20,
23 and 24, respectively. Figs. 5 and 6 are separate views
of one of the latter contacts, viz., contact 24, wherein it
can be seen that the arched contact surface 104 thereon
extends downwardly and outwardly from the outermost
rounded cut-away section on the contact,

Also from Figs. 5 and 6 the particular construction of
the outer end of the contact 104 is most clearly shown
which is identical to that of the other contacts and it can
be seen that a blade portion 105 is formed on this end
which has a width slightly narrower than the over-all
width of the inner end of the contact. A detent aperture
107 is formed in the blade portion 105 for engaging a
detent on a socket terminal, not shown, with which the
- contact is adapted to interlock. The tip of the blade end
of the contact is coined into a taper as at 109 to facilitate
entry thereof into its respective socket termimal. The
outer ends of the contacts which project beyond the side
37 of the housing part 17 may be supported from be-

neath as shown for the contacts 21 and 22 in Fig. 1. For -

this purpose arms 111 are integrally formed on the hous-
ing part 17 to project from the: side 37 and provide a
surface flush with the bottom surface of the slots 31 and
32 which carry these contacts.  The outer ends of the
contacts may also be supported from above as well as
from below beyond the normal width of the housing part
19 as shown for the cortacts' 23 and 24. For this purpose
an integral abutment 113 is formed on the housing part
17 as an extension.of the side 37 in the vicinity of the
slots 33 and 34 which carry these contacts and a similarly
shaped cooperating abutment 115 is formed as an exten-
sion of the lower part of the corresponding side of the
housing part 37. Fig. 7 shows the extended support for
the contact 104 derived by this construction.

Returning to a description of the construction of the
inner ends of the stationary metal contacts and to the
arched contact surfaces thereon, the latter are suitably
located as shown in Fig. 1 so that they engage one or the
other of the contacts bosses 91 and 92 in the sliding
movement of the bridge contact to keep the main body
portion 85 of the latter elevated from the remaining por-
tions of the inner ends of the stationary contacts. In'the
embodiment shown'the arched contact surfaces on the
contacts 22 and 24 are in the path of the contact boss 92
and the contact:surfaces on the contacts 20, 21 and 23
are in the path of the contact boss 91. Thus in the ex-
treme position of the slide mechanism on the right side
of the switch -assembly as viewed in Fig. 1, the contact
boss 92 rests on the arched contact surface 104 of the
contact 24 while the contact boss 91 rests on the arched
‘contact surface 103 of the contact 23. The contacts. 23
-and-24 are thus electrigally connected or bridged in: this
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lights and the power source therefor.

position of the slide mechanism even though the main
body portion 85 of the bridge contact is raised from the
remaining portions of these contacts. Similarly in the
extreme lefthand position of the slide mechanism the con-
tact boss 92 rests on the arched contact surface 102 on
the contact 22 and contact boss 91 rests commonly on
each of the arched contact surfaces 100 and 101 on the
contacts 20 and 21, respectively. The three contacts
20-22 are thus electrically interconnected or bridged in
this position of the slide mechanism. In the position of
the slide mechanism immediately adjacent its extreme
lefthand position the pair of contacts 21 and 22 are
bridged by the contact boss 92 which rests on the contact
surface 102 on the contact 22 and by the contact boss 91
which rests on the contact surface 101 on the contact 21.
The contact 20 is electrically disconnected from the con-
tacts 21 and 22 in this position of the slide mechanism.

Before passing to a description of the operation of
the switch assembly of the present invention the construc-
tion of the form of slide mechanism shown in Figs.
1416 and generally designated 126 should be noted as it
is also usable therein. The slide block for the slide
mechanism 126 is indicated at 127 and the bridge contact
therefor at 129. The slide block 127 is provided with
an eccentrically located switch arm 159 and rounded
bosses 177 which project from the top face of the slide
block as in the previous form of slide mechanism. A
pair of open-ended apertures are formed through the
body of the slide block 127 and spaced thereon as shown
in the plan view of Fig. 15. The open-ended apertures
are formed by counterbored holes 181 and 183 which in-
tersect to form shoulders 184 similar to the shoulders 84
previously described. Inwardly projecting detents 189
are formed on arms 187 which are inturned from the
main body portion 184 of the bridge contact 129. The
shoulders 184 cooperate with the detents 189 for retain-
ing the bridge contact assembled on the slide block. The
slide block 127 in this form is provided with a single
centrally located cavity 179 in which operates a coil
spring 193 for biasing the slide block against the inside
surface of the body portion 55 of the mounting bracket
and the bridge contact 129 against the face 37 of the
housing part 17 and against the stationary contacts 20-24.
The bridge contact 129 has a shape in plan as shown in
Fig. 15 and at approximately three corners of the same
there are formed contact bosses 191 in the form of an
elongated depression and 192A and 192B each in. the
form of a rounded depression. The contact bosses 191
and 192A—192B define three separate paths over the
face 37 of the housing part 17 and the inner ends of
the contacts 20-24 during the sliding movement of the
slide mechanism 126 within the switch chamber. The .
inner ends of the contacts 20-24 may be modified as
would be obvious to one familiar with what is taught
herein so that the same sets of contacts as are bridged by -
the bridge contact 29 are also bridged by the bridge
contact 129 in corresponding positions of the latter.

In the operation of the switch of the present invention
stationary contacts 26—22 on one side of the switch may
be connected in series with the conventional push-button
starter switch and the starter motor for the automotive
vehicle on which the switch is mounted and the contacts
23 and 24 may be connected in series between the backup
More specifically
the terminals 2¢ and 21 may be commonly connected
through socket terminals and lead-in wires, not shown, to
one side of the push-button starter switch and the con-
tact 22 may be similarly connected through a socket
terminal and lead-in wire not shown to one side of the
starter motor. Similarly one of the terminals 23 and 24
may be connected to one side of the backup lights circuit
and the other connected to power source therefor. With

‘the switch arm of the slide mechanism disposed so as to

be actuated by certain parts of the transmission gear
shifting assembly of the vehicle the slide mechanism will
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move within the switch- chamber in. accordance: with-

the- position- of -the manually. operated transmission shift
lever; Suitable .means-may be provided external of the.
switch-assembly described by one familiar with present
day automobiles for biasing the slide mechanism toward
one end of the switch chamber in a direction to yicidably
oppose the actuating means on the tfransmission gear shift-
ing assembly. When the manually cperated shift lever
is in-reverse position the slide mechanism is in its extreme
position on the right side of the switch assembly bridging
the contacts 23 and 24 and thus energizing the backup
lights for the vehicle. In this position and in all other
positions of the slide mechanism except the extreme posi-
tion. on the lefthand side of the switch assembly corre-
sponding to.the Neutral position of the shift lever and
the one immediately adjacent therets correspending to
the. Park position of the shift lever the starter switch is
rendered inoperative. When the slide mechanism is ac-
tuated  through the shift lever to the left in positions
corresponding to Low and Drive positions the contact
bosses on the bridge contact leave the contacts 23 and
24 and de-energize the backup lights. In these positions
the bridge contact of the slide mechanism rides on the
insulator face 37 of the housing part 17 between the
sets of contacts. on each side thereof. Continned move-
ment of the slide mechanism to the left causes the bridge
contact on the slide mechanism through iis contact bosses
to electrically interconnect the terminals 21 and 22 and
thus complete the circuit between the siarter swiich and
the starter motor. In this position which cerresponds to
the Park position of the shift lever the starter switch
is rendered inoperative so that the starter motor can be
energized upon depression of the push-buiton starter
switch., Further movement of the siide mechanism to its
extreme left position corresponding to the Neutral posi-
tion of the shift lever interconnects the three contacts
20-22 retaining the starter switch operative.

While preferred embodiments of the invention have
been shown and described it is to be understood that
various modifications and changes may be made without
departing from the spirit thereof or from the scope of the
appended claims.

What is claimed is:

1. In an electrical switch, an insulator housing for
carrying stationary metal contacts comprising a member
having a plurality of spaced slots each opening from one
side and recessed from one face thereof, a metal contact
havingits- inner end engaged in each siot and its outer
end projecting beyond said one side, each slot having a
re-enfrant cross section counforming to the cross section
of the inner end of its respective contact so as to prevent
relative movement in the plane of the contact between
the latter and said member but permitiing the contact to
be lifted from said face and another member laid over
the first-mentioned member and having portions engaging
‘said face and bridging each of said slots at spaced points
ad]acent both its open and blind end so as to prevent
the contacts from being lifted from said face and to ex-
pose the portion of each contact between said spaced
points so that electrical contact can be made therewith.

2. In an electrical .switch, an insulator housing com-
prising a member having a plurality of spaced siots each
opening from one side and recessed from one face there-
of, stationary metal contacts corresponding to the num-
ber of slots each having its inner end disposed in one of
said slots and its outer end projecting from said one side,
each slot having a re-entrant cross section and the inner
end of its respective contact conforming to its slot cross
section so that relative movement in'the plane of the con-
tacts between the latter and said first meniber is prevented
by the cooperative structure on the side walls of the slots
and the contacts, means-for preventing the contacts from
being lifted from said face and means defining a chamber
with said member, a slide block of insulating material
slidably carried in-said:chamber, the face of said member
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and the. contacts. collectively.. defining. a. floor for said
chamber over which the slide block moves, a. metal bridge:
carried by said-slide block.so as.to -slidably engage. said
contacts, a.coil spring carried in the slide block having
one end bearing against said bridge and yieldably urging
it-in one direction against the: chamber fioor, shoulders
on the-slide block and detents on the bridge cooperatively
preventing-withdrawal of the bridge from the slide block
in said one:direction, and means for guiding the move-
ment of the slide block within said chamber.

3. In an electrical switch, an insulator housing com-
prising a.member having a plurality of spaced slots each
opening from one side and recessed from one face there-
of, stationary metal contacts corresponding to the number
of slots each having its inner end disposed in one of
said slots and its outer end projecting from said one side,
each slot having a re-entrant cross section and the inner
end of its respective contact conforming to its slot cross
section so that relative movement in the plane of the
contacts: between the latter and said first member is pre-
vented by the cooperative -structure on the side walls of
the slots and the contacts, means for preventing the con-
tacts from being lifted from said face, and means defining
a chamber with said member, a slide block of insulating
material slidably carried in said chamber, the face of
said member -and the contacts collectively defining a floor
for said chamber over which the: slide block moves, a
metal bridge carried by said slide block so as to slidably
engage said contacts, a pair of spaced depressed contact
bosses on the bridge, a pair of coil springs each having
one end bearing against one of said contact bosses and
yieldably urging the bridge in one direction against the
chamber floor, shoulders-on the slide block and detents
on the bridge cooperatively preventing withdrawal of
the bridge from the slide block in said one direction, and
means for guiding the movement of the slide block with-
in said chamber.

4. In an electrical switch, an insulator housing com-
prising a member having a plurality. of spaced slots each
opening from one side and recessed from one face there-
of, stationary metal contacts correspondmg to the num-
ber of slots each having its inner end disposed in one
of said slots and its outer end projecting from said one
side, each slot having a re-entrant cross section and the
inner end of its respective contact conforming to its slot
cross section so that relative movement in the. plane of
the contacts between the latter and said first member is
prevented by the cooperative structure on the side walls
of the slots and the contacts, means for preventing the
contacts from being lifted from said face, and means de-
fining. a chamber with said member, a slide block of in-
sulating material slidably carried in said chamber, the
face-of said member and the contacts collectively defin-
ing a floor for said chamber over which the slide block
moves, a metal bridge carried by said slide block so as to
slidably engage said contacts, a depressed contact boss on
the bridge at approximately each of three corners there-
of, a coil spring having one end bearing against the bridge
centrally of said contact bosses and yieldably urging said
bridge in one direction against the chamber floor, shoul-
ders on the slide block and detents on the bridge co-
operatively preventing withdrawal of the bridge from
the slide block in said one direction, and means for guid-
ing the movement of the slide block within said chamber.

5. In an electrical switch, an insulator housing com-
prising a first member having a plurality of spaced slots
each-opening from one side and recessed from one face
thereof, flat one-piece stationary metal contacts corre-
sponding. to the number of slots each having its inner
end disposed in one of said slots and its outer end pro-
jecting from said one side; each slot having a re-entrant
cross .section and the-inner end of its respective contact
conforming to its slot cross section so that relative move~-
ment in: the plane of the contacts between the. latter and

‘said -first .member is prevented: by the:cooperative struc-
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ture on the side walls of the slots and the contacts, a
second member laid -over the first member and having
wall portions engaging said face and bridging each of
said slots at their-open and blind ends so as to prevent
the contacts from being lifted from said face, said second
member being an annular member disposed about the
perimeter of said first member and defining therewith a
chamber, a slide block of insulating material slidably car-
ried in said chamber, the face of the first member and
the contacts collectively defining a floor for said chamber
over which the slide block moves, a metal bridge carried
by said slide block so as to slidably engage said contacts,
a coil spring carried in the slide block having one end
bearing against said bridge and yieldably urging it in one
direction against the chamber floor, shoulders on the
slide block and detents on the bridge cooperatively pre-
venting withdrawal of the bridge from the slide block in
said one direction, and means forming a top wall for
said chamber and securing the first and second housing
members together, said last-mentioned means having an
opening through which actuated means on the slide block
extends for moving the slide block within said chamber.

6. In an electrical switch, an insulator housing com-
prising an arcuately shaped first member having a plu-
rality of spaced siots each opening from one side and re-
cessed from one face thereof, flat one-piece stationary
metal contacts corresponding to the number of slots each
having its inner end disposed in one of said slots and its
outer end projecting from said one side, each slot having
a re-entrant cross section and the inner end of its respec-
tive comntact conforming to its slot cross section so that
relative movement in the plane of the contacts between
the latter and said first member is prevented by the co-
operative structure on the side walls of the slots and the
slots and the contacts, an arcuately shaped second mem-
ber 1aid over the first member and having wall portions
engaging said face and bridging each of said slots at
their open and blind ends soc as to prevent the contacts
from being lifted from said face, said second member
being an annular member disposed about the perimeter of
said first member and defining therewith a chamber, a
slide block of insulating material slidably carried in said
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chamber, the face of the first member and the contacts
collectively defining a floor for said chamber over which
the slide block moves, a metal bridge carried by said slide
block so as to slidably engage said contacts, a coil spring
carried in the slide block having one end bearing against
said bridge and yieldably urging it in one direction against
the chamber floor, shoulders on the slide block and de-
tents on the bridge cooperatively preventing withdrawal
of the bridge from the slide block in said one direction,
a metal mounting bracket having a body portion forming
a top wall for said chamber and securing the first and
second housing members together, the body portion of
the bracket having an opening through which actuated
means on the slide block extend for moving the slide
block within said chamber.

7. In an electrical switch, an insulator housing com-
prising a member having a plurality of spaced slots each
opening from one side and recessed from one face there-
of, stationary metal contacts corresponding to the number
of slots each having its inner end disposed in one of said
slots and its outer end projecting from said one side,
each slot having a re-entrant cross section and the inner
end of its respective contact conforming to its slot cross
section so that relative movement in the plane of the
contacts between the latter and said first member is pre-
vented by the cooperative structure on the side walls of
the slots and the contacts, and bridging means extending
across each of the slots at spaced points adjacent each end
thereof to prevent the contacts from being lifted from
said face whereby the portion of each contact between
said spaced points is exposed so that electrical connection
can be made therewith.
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