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NEUTRAL-SEEKING, DOUBLE-THROW WALL
SWITCHES

Floyd L. Zellner, Seattle, ¥ash.
Application Januaxy 30, 1956, Serial No. 562,187
6 Claims. (CL 200—6)

This invention relates to Improvements in wall switches,
particularly in those of the neutral-seeking double-throw
type which may be used for selectively applying direct
voltage of either polarity to one or more polarized re-
lays. A preferred application of the invention is in low
voltage switching circuits as disclosed and claimed in
copending application Serial No. 522,548, filed July 18,
1955, by the present applicant. The present invention
is herein illustratively described by reference to the pres-
ently preferred form therect; however, it will be recog-
nized that certain modifications and changes therein may
be made with respect to details without departing from
the essential or characterizing features involved.

The above-cited copending patent application dis-
closes an improved low-voltage switching circuit for use
in systems for low-voltage relay control of lighting and
the like, and the present invention comprises an improved
wall switch which may be used therein and for other
purposes as well. An object of the present invention
is such a wall switch of relatively shallow and compact
form' permitting the entire switch to be mounted against
the outside face of a wall without need of recessing any
portion thereof into the wall. With such a switch, used
in connection with low-voltage wiring, no recessed wall
box or shielding devices need be used and the wall need
pass only the low-voltage wires leading to and from the
switch terminals, consequently greater flexibility in lo-
cation and greater ease of installation is achieved. Never-
theless it will be recognized that such switch may be
mounted on a recessed switch box, if desired.

Another object of the invention is an improved wall-
mounted switch of the described type which is relatively
simple, reliable and inexpensive to construct and install,
and one which is rugged and durable.

Another object of the invention is such a wall switch
the construction of which lends itself readily to the in-
corporation of from one to a sizable number of switch-
units therein compactly and conveniently from the stand-
point of the packaging or housing and wiring of the
switch components.

In its disclosed form the invention comprises in com-
bination with a mounting plate preferably having side
flanges extending therearound to form a switch hous-
ing, and means for securement of such housing to a wall
or other support, an insulating terminal plate mounted
on the back side of said mounting plate and carrying a
pair of electrical contact busses in generally parallel
spaced relationship on ths front side of said terminal
plate. The contact busses are adapted fo be connected
to energizing conductors of relatively opposite polarity.
One or more eclongated switch rods having control
handles on their outer ends project through individual
apertures in said plates and exfend through the space
between the contact busses at successive locations along
the length of said busses. These switch rods having en-
larged transversely extending heads on ‘the .inner.ends
thereof which are adapted to bear against the back side
of the terminal plate as
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Individual spring means, preferably in the form of elec-
trical contact strips, press said rods outwardly in rela-
tion to said plates and thereby press said heads against
said terminal plate back side for maintaining said rods
normally perpendicular to the plates. 1In this neutral
positicn, the rods are held out of contact with the con-
tact busses by the walls of the mounting plate apertures
which are relatively only slightly larger in diameter than
the individual switch rods. However, the terminal plate
apertures are relatively materially larger than the rods,
at least in the cross-sectional dimension fransverse to the
contact busses, whereby such rods may be swung into
and out of engagement with either contact bus against
spring force.

These and other features, objects and advantages of
the invention, including certain details of the presently
preferred form thereof as herein illustrated will become
more fully evident from the following description thereof
by reference to the accompanying drawings.

Figure 1 is a resr perspective view of the improved
switch having three switch units or rods, with a part
of the swiich housing broken away to illustrate certain
details,

Figure 2 is a front view of the switch with portions
broken away in a plane parallel to the mounting plate
and at a location between such plate and the terminal
plate, as shown by the line 2—2 in Figure 3. .

Figure 3 is a transverse sectional view taken on line
3—3 in Figure 2.

Figure 4 is an enlarged fragmentary transverse sec~
tional view of a portion of the switch as shown in Fig-
vre 3, to illustrate the switching action.

Figure 5 is a longitudinal sectional view taken on line
5—5 in Figure 3.

Figure 6 is a circuit diagram illustrating application
of the switch to the low-voltage switching system of the
type disclosed in the above-cited copending application.

Referring to the drawings, the mounting plate 10,
preferably of generally rectanguiar form as shown, has
a flange 12 which extends around its entire perimeter
and projects perpendicularly from the back side thereof
to contact the surface of a wall or other support on
which the switch is to be mounted. The width of the
flange need be ouly suficient to form a relatively shal-
low space behind the plate 19 adequate to accommodate
the switch assembly as hereinafter described, Midway
between the long sides of the mounting plate and near
the respective opposite ends thereof the plate has aper-
tures and is provided with apertured bosses 14 aligned
therewith projecting from the back side of such plate
approximately to the plane of the free edge of the flange’
12 to receive mounting screws 1§ | einforcing ribs
18 projecting from the back side of the plate on appo-
site sides of the longitudinal center iine thereof not only
stiffen the plate but serve as abutment elements against
which the terminal plate, to be described, is positioned.
The mounting plate with its edge flange and apertured
ends reinforced by the bosses 24 constitutes the switch
housing and as illustrated represents a presently com-
mercially available unit, although one norinally used for
other purposes. The same is or may bz molded of a

“suitable plastic material including hard rubber or other

hard plastic substance having the
insulation and adequate strength.
The insulating terminal sitip or plate 22
smaller than the mounting plate 3¢ but of
tangular proportions. The terminai plats,
hard plastic material or the like, fits into
prising the flanged mounting plate ai a cenfral location
contacting the compartment ribs 48, hence in parallel
relation to the mounting plate, as shown in Figure 3. The-
terminal plate is centered in the housing by notching the’:

propeity of electrical-

is preferably
the same rec-
also of suitable
the housing com-
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ends thereof at 22 to receive snugly the annular bosses
14 in the notches. Preferably some pressure is required
to force the terminal plate into the housing past the bosse
14. This action is accompanied by slight distortion of
the two plates, whereby resilience of the plate material
causes the terminal plate to be gripped and held friction-
ally between the bosses 14.

The terminal plate 2§ carries a pair of contact busses
24 and 26 which extend in parallel spaced-apart relation-
ship along the length of the front side of the plate, i. e
that adjoining the back side of the mounting plate 1%,
These contact busses extend the full length of the terminal
plate in the illustration and are adapted o be energized
by voltages of relatively opposite polarity, as by means of
the conductors 28 and 38, respectively (Figurs 1). The
conductors 28 and 38 are secured to the contact busses
at one end of the latter by means of the bus mounting
screws 32 ‘and 34 passing through apertures in the re-
versely-bent end portions of the busses and aligned aper-
tures in the mounting plate.

One or more (three in the example) switch rods 36a,
36D, 36c, etc. pass through central apertures 38 in the
mounting plate and aligned apertures 48 in the terminal
plate, through the space between the contact busses 24
and 26. The terminal plate apertures are preferably of
the same cross-sectional shape as the rod and only slightly
larger in diameter than the rod where the rod passes
through them. The inner edges of the contact busses are
notched at 42 to provide clearance between the contact
busses and the sides of the switch rod with the rods dis-
posed perpendicular to the plane plates and centered
therebetween by the walls of the terminal plate apertures.
The opposite edges of such terminal plate apertures are
chamfered. The apertures 33 in the mounting plate are
enlarged or elongated in the direction transverse to the
length of the mounting plate so that the switch rods may
be swung laterally from side to side in the apertures from
the normal position shown in Figure 3 to the inclined
position shown in Figure 4 or the opposite inclined posi-
tion represented by the broken line in Figure 4. Since the
aperture in the terminal plate is only slighily larger than
the rod, the sides of the rod are normally held completely
out of contact with the inner edges of the contact busses
24 and 26, that is when the rod is disposed perpendicularly
to the planes of the plates. However, when the rod is
tilted or inclined as in Figure 4, one side thereof is brought
into contact with the adjacent edge of the contact bus
‘toward which the rod is tilted, establishing electrical con-
tact therebetween. The rod may be brought into contact
with the opposite contact bus by tilting the rod in the
opposite direction.

The rods 36z, 366 and 36c have enlarged operating
handles 44 on their outer ends projecting through the
apertured mounting plate and carry enlarged transversely
disposed heads 46 on their opposite or inner ends. In the
example the heads 46 are of disk shape and in the normal
position of the rods bear flatly against the back side of
the terminal plate 20 (Figure 3). In order to maintain
the switch rods normally in their perpendicular positions
shown in Figure 3 and also in order to establish electrical
contacts therewith, the terminal plate 20 carries a plu-
rality of spring strips mounted on the back side thereof
(i. e. on the side adjacent the supporting wall) by means
of screws and nuts 56 and 52 anchoring one end of each
spring strip near a longitudinal edge of the terminal plate.
Each such spring strip extends from the edge of the plate
inwardly thereof and into overlapping contact with one of
the switch rod heads 46, to press the rod head firmly
against the back side of the terminal plate. Preferably
the spring strips 48 associated with successively located
switch rods are mounted on alternately opposite sides of
the mounting plate for convenience in assembly of the
switch parts and in making wiring connections thereto
(Figure 2). The resilient force of the spring strip. against
the end face of the rod head 46 establishes good electrical
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contact between such elements. Also such spring force
opposes tilting of the switch rod out of its normal ‘posi-
tion perpendicular to the plates, so that when the switch
rod handle is released from the hand of the operator
pressure of the spring strip restores the rod to its normal
or neutral position. )

The mounting screws 59 for the spring strips 48 serve
as electrical terminals for the securement of the ends of
electrical conductors 5% to the spring sivips. -Also such
mounting screws 59 serve as pivot elements about which
the spring strips may be swung in a plane generally parallel
to the terminal plate so as to disengage and reengage the
end faces of the switch rod heads 4§ selectively to permit
removal of the switch rods from the assembly for purpases
of maintenance or repair, also for convenience in assembly
of the switch parts at the outset. For that purpose the
switch rod handles 44 are preferably threaded on or other-
wise removably secured to the switch rods so that they
may be remeved therefrom readily when it is necessary
or desirable to disassemble the switch. Preferably the
assembly comprising the terminal plate 28, the contact
busses 24 and 26 and the resilient strips 48 is entirely
prefabricated before -its assembly with the mounting
plate and switch rods 36, 36b and 36c.

It will be observed, in the actuation of the switch rods
to either position of contact thereof with one or the other
of the contact busses 24 or 2§, that there is a sliding
action under surface-to-surface pressure which takes place
both between the swiich rod head 4$ and its associated
resilient strip 48 and between the switch rod and the
contact bus which it engages. This sliding contact action
between the switch rod and head and its associated elec-
trical contact elements in the switch insures a Jow-resist-
ance electrical contact between such elements, and thereby
insures that dust or corrosion will not impair the reliability
of the switch to establish low-resistauce electrical contact.
This feature is, of course, highly advantageous in low-
voltage circuits where low-resistance contacts are essen-
tial to normal operation of energized equipment.

Because of the mutual series alignment of the switch
rods in their normal positions perpendicular to the mount-
ing plate, an operator may readily actuate all switch
units at once, if desired, or may selectively actuate any
individual switch unit independently of the others. Mount-
ing of the contact busses between the parallel insulating
plates for edge engagement by lateral movement of the
switch rods in either direction makes for a highly com-
pact, physically shallow, easily wired and simple con-
struction which is particularly advantageous in the type
of application herein described.

Figure 6a illustrates schematically a low-voltage switch-
ing circuit of the type which may incorporate the im-
proved switch. In this figure the switch elements 120a1,
12042 and 12043 represent the three switch rods 30a,
36b and 38c, respectively, the switch contact points 12051,
12042 and 12053 represent the switch contact bus 24,
whereas the contact points 120c%, 126c2 and 129c3 rep-
resent the switch contact bus 26. The spring means
12041, 12042 and 12043 represent the respective resilient
strips 48 associated with the individual switch rods in the
drawings illustrating the improved switch.

The polarized relay A, connected by conductors 116
and 118, respectively, to the switch element 12021 and
the ground conductor 14¢, controls energization and de-
energization of the electrical device 110, such as a lamp,
mounted in the housing 122 and energized through high-
voltage conductors 112 and 114. Similar connections
are made between the ground conductor and the switch
elements 12042 and 12043 with the polarized relays B
and' C, respectively, of different electrical devices (not
shown) to be energized. As explained in the above-cited
copending patent application alternating voltage is ap-
plied to terminals 126 for energizing the primary 124«
of the transformer 124 in order to produce at the sec-
ondary. 124b thereof a low alternating voltage for use,
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after rectification, in controlling the polarized relays:
One side of the secondary 1245 is grounded, whereas
the opposite side thersof is connected through a series
resistance 138 to one terminal each of the half-wave
rectifiers 134 and. 136, but with relatively opposite po-
larity in relation thereto., The rémaining terminal of rec-
tifier 134 is connected to the three switch contact points
12061, 12052 and 12853, whereas the remaining termi-
nal of rectifier 136 is. connected to the switch contact
points 120c1, 129¢2 and 126c3. A condenser 139 is
connected between ground and the latter terminal of rec-
tifier 134, whereas a condenser 132 is similarly connected
between ground and the latter terminal of rectifier 136.
Condenser 139, therefore, normally carries a charge of
one polarity (positive in the example), whereas condenser
132 normally carries a charge of the opposite polarity.
Actuation of the switch elements 12001, 12042 or 12043
to engage one or the other of the associated switch con-
tacts subjects the polarized relay connected to the switch
element to a positive or negative current surge for ac-
tuating such relay into itg opposite position of operation
it the polarity selected is correct to accomplish reversal
of relay position. Since the associated storage condenser
130 or 132 discharges abruptly through the polarized relay,
there will be positive and immediate actuation of the
relay but without appreciable arcing at the contacts of
the switch on release thereof, so that the improved switch
in such a circuit has a relatively long iife free of mainte-
nance difficulties, even though the contact established
between the switch rods 1364, etc., and the contact busses
is essentially an edge contact. Such contact may be in-
creased in area by appropriately thickening and shaping
the adjacent side or edge of the switch contact busses if
desired.

It will be evident that the invention is not necessarily
limited to the illustrated application thereof, nor to the
illustrated details of construction, but may vary, within
the scope of the appended claims.

I claim as my invention:

1. A wall-mountable switch device comprising, in com-
bination, a mounting plate of insulating material of gen-
erally elongated shape adapted for securement thereof
against a wall or other support, said mounting plate
having a flange extending around the edge thereof and
projecting transversely from the back side thereof, said
mounting plate further having a pair of mounting ele-
ments including portions projecting from the back side
and near opposite exiremities thereof, a terminal plate
of insulating material of generally elongated proportions
formed to be received and held frictionally between said
pair of mounting elements disposed generally paralle] to
said mounting plate, a vair of conductive contact busses
carried by said terminal plate in the front side thereof
in generally parallel spaced-apart relationship extending
lengthwise thereof, a plurality of elongated conductive
switch rods extending transversely through mutually
aligned apertures in the mounting plate and terminal
plate through the space between said contact busses at
different locations spaced apart successively along such
busses, an enlarged conductive head formed transversely
on the inner end of each such switch rod, resilient elec-
trical contact strips mounted on the back side of said
terminal strip and pressing forwardly against the respec-
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tive conductive switch rod heads to make electrical con- °

tact therewith and normally to press such heads flatly
against the back side of said terminal plate, thereby yield-
ably to maintain such rods in normal positions disposad
substantially perpendicular to such plate, said terminal
plate apertures being relatively only slightly larger than
said switch rods passing therethrough, and said mount-
ing plate apertures being relatively materially larger than
said rods in at least the direction perpendicular to the
length of said contact busses, to permit tilting of such
rod in either sense out of normal position along said
direction, said contact busses being spaced apart in said
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direction at the locations of said' rods by a distance’
slightly exceeding said terminal plate aperture width,
whereby in the normal positions of said rods the walls
of the latter apertures maintain such rods out of con-
tact with said contact busses whereas in the tilted posi-
tions of such rods the sides thereof are brought into en-
gagement with one such contact bus or the other, and
operating handles on the front ends of the switch rods,
said electrical contact resilient strips and said contact
busses being adapted for connection thereof to different
electrical conductors,

2. The switch device defined in claim 1, wherein the
resilient strips are mounted on the terminal plate to
pivot theresn about respective axes perpendicular to
such plate, thereby to permit disengaging the strips from
the switch rod heads to permit removal of the latter
from the switch device.

3. A wall-mcuntable switch device comprising, in com-
bination, a mounting plate of insulating material of gen-
erally elongated shape adapted for securement thereof
against a wall or other support, a terminal plate of in-
sulating material of generally elongated proportions
formed to be received and held frictionally between said
pair of mounting elements disposed generally parallel
to said mounting plate, a pair of conductive contact busses
carried by said terminal plate on the front side thereot
in generally parallel spaced-part relationship extending
engthwise thereof, a plurality of elongated conductive
switch rods extending transversely through mutually
aligned aperturés in the mounting plate and terrinal
plate through the space between said contact busses at
different locations spaced apart successively along such
busses, an enlarged conductive head formed transversely
on the inner end of each such switch rod, resilient elec-
trical contact strips mounted on the back side of said
terminal strip and pressing forwardly against the respec-
tive conductive switch rod heads to make electrical con-
tact therewith and normally to press such heads flatly
against the back side of said terminal plate, thereby io
vieldably maintain such rods in normal position dispose
substantially perpendicular to such plate, said terminal
plate apertures being relatively only slightly larger than
said switch rods passing therethrough, and said mount-
ing plate apertures being relatively materially larger
than said rods in at least the direction perpendicular to
the length of said contact busses, to permit tiiting of such
rod in either sense out of normal position along said
direction, said contact busses being spaced apart in said
direction at the locations of said reds by a distance
shightly excesding said terminal plate aperture width,
whereby in the normal positions of said rods. the walls
of the latter apertures maintain such rods out of contact
with said contact busses whereas in the tilted positions
of such rods the sides thereof are brought into engage-
ment with cre such contact bus or the other, and operat-
ing handles on the front ends of the switch rods, saic
electrical contact resilient strips and said contact busses
being adapted for connection thereof to different elec-
trical conductors.

4. A wall-mountable switch device comprising, in com-
bination, a mounting vlate of insulating materizai adapted
for securement thereof against a wall or other support,
a terminal plate of insulating material formed to be re-
ceived and held frictionally between said pair of mount-
ing elementis disposed generally parallel to said mounting
plate, a pair of conductive contact busses interposed be-
tween said terminal plate and said mounting piate in
generally paraliel spaced-apart relationship extending
I=ngthwise of said plates, a plurality of elongated conduc-
tive switch rods extending transversely through mutually
aligned apertures in the mounting plate and terminal
plate through the space between said contact busses ai
different locations spaced apart successively along such
busses, an enlarged conduciive head formed transversely
on the inner end of each such switch rod, resilient elec-
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trical contact strips mounted on the back side of said
terminal strip and pressing forwardly against the respec-

tive conductive switch rod heads to make electrical con-’

tact therewith and normally to press such heads flatly
against the back side of said terminal plate, thereby
vieldably to maintain such rods in normal positions dis-
posed substantially perpendicular to such plate, said ter-
minal plate apertures being relatively only slighily larger
than said switch rods passing therethrough, and said
mounting plate apertures being relatively materially
{arger than said rods in at least the directicn perpendic-
ular to the length of said contact busses, to permit tiiting
of such rod in either sense out of normal pesition along
said direction, said contact busses being spaced apait in
said direction at the locations of said rods by a distance
slightly exceeding said terminal plate aperture width,
whereby in the normal positions of said rods the walls
of the latter apertures maintain such rods cut of contact
with said contact busses whereas in the tilted positions
of such rods the sides thereof are brought into engage-
ment with one such contact bus or the other, and
operating handles on the front ends of the switch rods,
said electrical contact resilient strips and said contact
busses being adapted for connection thereof to different
clectrical conductors.

5. The switch device defined in claim 4, wherein the
resilient strips are mounted on the terminal plate to pivot
thereon about respective axes perpendicular to such plate,
thereby to permit disengaging the strips from the switch
rod heads to permit removal of the latter from the
switch device.

6. A wall-mountable switch device comprising, in com-
bination, a mounting plate of insulating maierial of gen-
erally rectangular shape adapted for securement thereof
against a wall or other support, a terminal plate of in-
sulating material of generally rectangular proportions
formed to be received and held frictionally between said
pair of mounting elements disposed generally parallel to
said mounting plate, a pair of conductive contact busses
interposed between said terminal plate and said mount-
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ing plate in generally parallel spaced-apart relationship-

extending lengthwise of said plates, a plurality of elon-
gated conductive switch rods extending transversely
through mutually aligned apertures in the mounting plate
and terminal plate through the space between said con-
iact busses at differsnt locations spaced apart successively
along such busses, an enlarged conductive head formed
transversely on the inner end of each such switch rod,
resilient electrical contact strips pressing the respective
conductive switch rod heads forwardly normally to press
such heads flatly against the back side of said terminal
plate, thereby vieldably to maintain such rods in normal
sositions disposed substantially perpendicular - to such
piate, said terminal plate apertures being relatively only

- clightly larger than said switch rods passing therethrough,

and said mounting plate apertures being relatively mate-
rially larger than said rods in at least the direction per-
pendicular to the length of said contact busses, to permit
#lting of such rod in either sense out of normal position
along said direction, said contact busses being spaced
apart in said direction at the locations of said rods by a
distance slightly exceeding said ierminal plate aperture
width, whereby in the normal positions of said rods the
walls of the latter apertures maintain such rods out of
contact with said contact busses whereas in the tilted
positions of such rods the sides thereof are brought
into engagement with cne such contact bus or the other,
and operating handles on the front ends of the switch
rods, said electrical contact resilient strips and said con-
tact busses being adapted for connection thereof to dif-
ferent electrical conductors.
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