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3,354,275 
SILENT ELECTREC SW1T<CH 

Harold E. Schleicher, ‘West Hartford, Conn, assignor to 
The Arrow-Hart & Hegeman Electric €ompany, Hart 
ford, Conn, a corporation of Connecticut 

Filed Sept. 27, 1965, Ser. No. 49tl,322 
5 Claims. (Q1. 200-68) 

ABSTRACT OF THE DKSCIBSURE 

A noiseless electric switch has a pivoted operating lever 
biased into two switch positions by a leaf spring which 
engages a cylindrical anti-friction roller positioned between 
the spring and lever. Both of two resilient bumpers are 
engaged by the lever as it moves into each of its posi 
tions. Switch contacts are mounted edgewise in the switch 
casing and are movable by a cam on the operating lever 
in directions toward and from the plane of movement of 
the lever. 

m 

This invention relates to an electric switch and in par 
ticular to a switch which is of rugged construction, simple 
and economical to manufacture and quiet in operation. 
The desirability of switches which are quiet in opera 

tion for use in home and o?ice lighting installations, for 
example, has long been appreciated and many such devices 
are currently available. However, previous designs have 
used over-center coiled springs, and single-action bumper 
means, and have been diiiicult and expensive to manu 
facture or have had an undesirably short life as well as 
perceptible noise level. There has thus been a need for a 
switch which would operate with minimal noise for an 
extended period of service. Therefore it is an object of the 
invention to provide such a device. 

Another object of the invention is to provide a switch 
which is quieter in operation and easily adaptable to single 
pole, double pole or three way operation. 

Another object of the invention is to provide a switch 
of the class described having a minimal number of parts 
which may also be assembled in a single operation with 
out machine preassembly. 
Another object of the invention is to provide a switch 

of the class described which is safer than presently avail— 
able designs. 

Another object of the invention is to provide a switch 
of the class de?ned in which dielectric shorting is sup 
pressed. 

Other objects will become clear from a consideration 
of the following speci?cation and claims. 

In accordance with the invention, the enumerated ob 
jects and others are attained by means of a switch com 
prising a hollow casing having at least one side wall with 
openings for wire terminals; combined terminal and con 
tact members seated edgewise in said casing, oneof said 
members having a ?exible contact portion engageable 
with and disengageable from another of said members; an 
operating lever member preferably mounted in said cas 
ing, there being on said operating member (i) cam means 
engaging said ?exible portion to cause it to move later 
ally, for engagement with and disengagement from said 
other member, the latter being by positive action, and (ii) 
an ogival cam engaging with novel, silently operating posi 
tioning means. For cooperation with the operating lever, 
there are double-action bumpers on the casing, and a leaf 
spring and an anti~friction roller, the roller being between 
the spring and the operating lever. 
The invention will be further described with reference 

to the accompanying drawings in which: 
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2 
FIG. 1 is an exploded view partly cut away of a switch 

according to the invention. 
FIG. 2 is a bottom plan view of the cover of the switch 

shown in FIG. 1. 
FIG. 3 is a plan view of the bridge shown also in 

FIG. 1. 
FIG. 4 is a plan view of the base of the switch of 

FIG. 1, the showing being of a switch arranged for three 
Way operation, with the operating lever removed. 

FIG. 5 is a view in vertical section along the line 5—5 
of FIG. 4, the operating lever and cover being in position 
in this view, however. 
FIG. 6 is a view in vertical section along the line 6-6 

of FIG. 4, the operating lever and cover again being in 
position. 

FIG. 7 is a view in vertical section along the line 7—7 
of FIG. 4, the cover again being in position but the operat 
ing lever being omitted. 

FIG. 8 is a View in vertical section of a pin or roller 
for use in a switch according to the invention. 

FIG. 9 is a perspective view of a movable contact mem 
ber for use in a switch according to the invention. 

FIG. 10 is a view in elevation of a ?xed contact mem 
er according to the invention. 

FIG. 11 is a perspective view of a bumper for use in a 
switch according to the invention. 

FIG. 12 is a perspective view of the operating lever 
shown also in FIGS. 1, 3, 4 and 5. 
FIG. 13 is a perspective view of another form of oper 

ating lever for use in a double or single pole switch. 
Fl". 14 is a plan view of a switch base according to 

the invention arranged for double pole operation, with the 
operating lever removed. 

Referring to the drawings: 
As shown in FIG. 1, a switch according to the inven 

tion may comprise a base 113, an operating lever member 
11 and a cover 12. The cover 12 may be secured to the 
base by any convenient means. In the embodiment shown, 
the cover is attached to the base by means of a bridge 13 
and screws 14 which pass through holes 15, 16 in the base 
and cover respectively and are threaded into tapped holes 
17 in the bridge 13. 
The embodiment speci?cally to be described in con 

nection with FIGS. 1-12 is arranged for three-way opera 
tion. Referring particularly to FIGS. 1 and 5 to 7, the 
base it} comprises in general a floor 13, two end walls 19 
and 29 and two side walls 21 and 22. The side wall 21 
has a wing 21a extending at its midpoint and two windows 
23 and 24 for receiving the terminal plates 25 and 26 of a 
?xed contact 27 and a movable contact 28, respectively. 
As shown more clearly in FIGS. 9 and 10, ?xed contact 
27 comprises a flat terminal plate 25 of copper or like 
metal having an car 29 to which may be a?ixed a con 
tact button M. A tapped hole 31 is provided in the plate 
25 through which a terminal screw 32 (FIG. 4) may be 
threaded for a?ixing a wire (not shown). The movable 
contact 28 comprises terminal plate portion 26 and a 
?exible arm portion which hooks around behind the plate 
26. The arm portion has a base section 33a, more or less 
parallel to the plate portion 26 and. an end section 33/) 
which is reduced in width compared to the base section 
and is normally positioned in a plane between the plane 
of the base section and the plane of the terminal plate 
26 by a bent section 330. The end section 33]) supports a 
contact button 34. The contact 23 is formed of a mate 
rial, such as bronze, which in the conformation described 
imparts a substantial degree of springiness to the contact 
arm. A tapped aperture 35 (FIG. 5) is provided in ter 
minal plate 26 for a terminal screw 36. 
The ?xed contact 27 is positioned just inside the win 

dow 23 in a side wall 21 by means of a slot 37 (FIG. 5) 
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in the ?oor 18 of the base just outside of the window 23 
into which slot the terminal plate 25 of the contact ?ts. 
A projection 38 is formed arising out of the ?oor 18 of 
the base directly behind the‘ slot 37 which also aids in 
retaining the ?xed contact in position. 
The movable contact 28 is positioned in a similar fash 

ion just behind the window 24, its terminal plate 26 ?tw 
ting into a slot 39 (FIG. 5) and being supported by a 
projection 40. 
The side wall 22, like the wall 21, has two windows 41 

and 42. The terminal plate 43 of a movable contact44, 
identical to the movable contact 28, is positioned just 
inside the window 41 in a slot 45 (FIG. 7) supported by a 
projection 46. A terminal screw 47 is threaded into the 
plate 43. 
A blind contact 48 is positioned in a slot 49 (FIG. 7) 

just'inside the window 42 and is supported by a projec 
tion 50. The contact 48 is identical with the ?xed con 
tact 27 except that it has no terminal screw or threaded 
hole. 
The interior of the base 10 is divided into three com 

partments 51, 52 and 53 by internal walls 54 and 55. The 
outer compartments 51 and 52 contain the ?xed and 
movable contacts just described. The central compartment 
53, as can best be seen from FIGS. 4 and 6, has a V 
shaped well 56 in its bottom. Two ledges 57 and 58 are 
formed On either end of the well and a ?at spring 59s is 
supported on those ledges. Midway along the inside of 
walls 54 and 55 are vertical channels 59 and 60 in which 
are positioned the ends of a pin or roller 61, this roller 
being free to rotate about its axis and to move vertically 
in the channels 59 and 60. As indicated in FIG. 8, the 
roller 61 comprises a metal core 62 and a resilient sheath 
63 preferably made of a silicone rubber. 
Toward the ends of the central compartment 53 are lo 

cated two rubber bumpers 64 and 65. As shown more 
clearly in FIG. 11, the bumper 64 comprises a block 
66 having slightly enlarged section 67 on its upper and 
lower surfaces and an extension 68 on one face. Bumper 
64 is seated on ledges 69 and 70 formed in internal walls 
54 and 55, respectively, with its extension abutting the 
inside of end wall 19. Bumper 65 is positioned similarly 
on ledges 71 and 72 with its extension abutting the end 
wall 20. It Will be observed from PEG. 6 in particular, 
that the bumpers 64 and 65 are dimensioned so that the 
tops of the blocks and the uppermost part of the exten 
sions are above the top of the base. It will also be noted 
from FIGS. 5 and 7 that the terminal plates of the con 
tacts 27, 28, 44 and 48 also extend above the top of the 
base 10. Further it will be observed that the top (and bot 
tom) of the terminal plates of each of these contacts is 
provided with a notch ‘73. In the three-way switch .de 
picted in FIGS. l~'7, a bus bar 74 is inserted in the notches 
73 of the movable contact 28 and the blind contact 48. As 
explained below, the cover 12 holds the bus bar 74 in 
position. 
To actuate the switch, the operating lever member 11 

is provided. As may be seen more clearly from FIGS. 1 
and 12, in the three-way embodiment, this member com: 
prises a molded insulation handle 75, an arcuate section 
76 having two stop surfaces "/7 and 78 and a central sec 
tion or nose 79 extended in a direction opposite to the 
handle. This section is tapered downwardly to a pair of 
shoulders 80, 89a and terminates in a tip 81 which in 
side elevation is ogival in shape. Extending from either 
side of the lever is a rocker bar 82, i.e. two arcuate sur 
faces converge symmetrically and intersect at a line or 
peak. This has a pie-shaped cross-section with a curved 
lower surface 83. A short distance in from each end of 
the rocker bar 82 are camming lugs 84 and 85. In the 
three-way embodiment shown, these lugs are angularly dis 
placed relative to each other on the rocker bar 82. The 
inner surfaces 86, 87 of both lugs are gently curved from 
the leading edges 88, 89 to a point approximately midway 
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along the inner surface to provide for camming action 
on the contacts. The outer surfaces such as 90 are flat. 
As shown in FIGS. 5-7, the operating member 11 is . 

seated in the central compartment of the base 10. In the 
position shown in FIGS. 5—7, the roller 61 is seated against 
one shoulder 89 of the operating lever. The stop sur 
face 78 abuts the bumper 65 and the opposite side of the 
nose 79 abuts the bumper 64. The ends of the rocker bar 
82 are seated in arcuate recesses 91, 92 formed in side 
walls 21 and 22 and the portions of the bar near the I 
arcuate section 76 of the member 11 are seated in arcuate 
recesses 93, 94 in the internal walls 54 and 55. 
The camming lugs 84 and 85 are provided to separate 

the movable contact 28 from the ?xed contact 27 against 
the spring action of the movable contact while permitting 
movable contact 44 to remain in contact with blind con 
tact 48; and to separate contacts 44 and 48. whilst per 
mitting contacts 27 and 28 to remain engaged. 

In the position shown in FIGS. 4—-7, the camming lug 
85 is thrust toward end wall 19. Its rounded inner surface 
86 has engaged the ‘bent portion of the movable contact 
28, camming that arm inwardly and moving its contact 
button 34 away from the contact button 30 on ?xed con 
tact 27 . In this position, the other camming lug 84 is in a 
position also toward end wall 19, but toward the terminal 
plate43 of movable contact 44 so that it permits the con 
tact button of that contact to engage the contact button 
of blind contact 48. 
As previously pointed out, the base 10 is closed by a 

cover 12. The cover of insulating material is shaped, as 
by molding, to receive the various elements which extend 
above the base. It is provided, for example (see FIG. 2) 
with slots 95 to receive those portions of the contacts 
which extend above the level of the base. Studs 96 are 
provided which extend behind the terminal plates of the 
?xed and movable contacts to maintain them‘ in proper 
position. A central aperture 97 is provided for the handle 
of operating member 11 and the walls 98 of this aperture 
are curved to accommodate the arcuate section 76 of the 
operating member. On either side of the aperture 97 are 
V-shaped recesses 99 to accommodate the V-shaped upper 
surface of the rocker bar 82. Recesses 100 receive the 
upper sections of the bumpers 64 and 65. A long trans 
verse recess 101 is provided for bus bar 74. 
The operation of the switch will be obvious. In the 

position shown, the movable contact 28 is held disen 
gaged from ?xed contact 27 by camming lug 85, but mov 
able contact 44 is engaged with blind contact 48. Thus, 
a line connected to terminal screw 36 of movable contact 
28 would be connected via bus bar 74 to blind contact 
48 and thence through movable contact 44 to a line con- ~ 
nected to the terminal screw 47 of that contact. Moving 
the handle 75 of the operating member 11 forward, i.e., 
toward end wall 19 causes the ogival tip 81 to depress the 
roller 61 against the action of spring 59, the spring mov 
ing down into tht V-shaped well 56. Once the roller has 
passed around the end of tip 81, the roller 61 comes to 
rest on the shoulder 80a opposite the shoulder it previous 
ly contacted. The spring 59 resumes its straight position 
and the stop surface 77 comes to rest against bumper 64. 
Camming lug 85 has in the meanwhile moved back to 
ward end wall 20 and no longer forces the arm 33‘ of 
movable contact ‘88 away from ?xed contact 27. Thus the , 
spring action of arm 33 causes its contact button 34 to 
engage contact button 30 of the ?xed contact 27. At the 
same time camming lug 84 has moved toward the end 
wall 20, forcing the contact button 44a of movable con 
tact 44 away from the contact button 48a of blind con 
tact 48 and thus disengaging movable contact 44 from 
blind contact 48‘ and, hence, from movable contact 28. 
The embodiment described above illustrates'the inven 

tion as used in a three-way switch. Obviously the same 
structure may also be used as a single pole switch. 
With a few simple alterations, the basic structure may 
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also be converted to a double pole switch. As shown in 
FIG. 14, in this embodiment the structure of the base 
110 is identical to the base 10 of the three-way embodi 
ment except that the movable contact 144, identical with 
the movable contact 44 of the three-way embodiment, is 
placed at the window ‘142 where the blind contact 48 is 
located in the three-way version, and a ?xed contact 148, 
identical with the ?xed contact 27 of the three-way switch. 
is placed at the window 141. 

In place of the operating member 11 used in the three 
way version, a member 111 is used. As shown in FIG. 13, 
the operating member 111 is like member ‘11 except that 
camming lugs 184 and 185 are located in transverse align 
ment on the rocker bar 182. 
When the operating member 111 is placed in the base 

110, it will be obvious that in one position of the rocker 
bar both movable contacts 128 and 144 will be separated 
from both ?xed contacts 127 and 148, and in the other 
position both movable contacts will engage both ?xed 
contacts. 
The double pole structure just described can obviously 

also be converted very easily to a single pole structure. 
A consideration of the foregoing description will re 

veal that the present invention provides a simple ?exible 
rugged and economical structure which is quiet in opera 
tion and readily converted to a variety of applications. 
Energy transfer in moving from one position to the other 
is carried out safely via a simple, ?at spring which has a 
long life. 
The switch contacts open sideways so that any arcing 

will be clear of the walls of the switch, thus to avoid 
dielectric shorting. 
The operating lever with its camming lugs may be 

made in one piece of a wear resistant material such as 
nylon which needs no lubrication. 
A novel feature of the rubber bumpers is that each pro 

vides quiet stopping of the operating member in two di 
rections, vertically by impringement of the stopping sur 
face, such as 78, against the top of the bumpers 65 and 
horizontally by contact of the nose surface against the 
end of the opposite bumper 64. This multi-directional 
stopping is in contrast with the unidirectional stopping 
common heretofore. 
The wings such as 21a and 22a of the side walls 21 and 

22 provide an added safety feature by keeping the termi~ 
nal screws away from the sides of metal Wall boxes (not 
shown) in which the switch would normally be mounted. 
In the three-way version of the switch, the shunt is posi 
tively pressed into connection with the terminal plates by 
the cover bearing thereon. 
Another feature of the present invention of particular 

interest is the operating pin or roller 61 which controls 
the biasing position of the operating lever. The provision 
of an elastic sleeve for this roller results in a damping 
effect on its relative energy association with the operat 
ing lever and is responsible to a high degree for the 
quietness of operation of the switch. The fact that the 
pin is mounted in tracks or channels guarantees that the 
pin will retain its desired relationship with the operating 
lever for the life of the switch. 

Finally, it may be pointed out that in the construction 
shown, the operating lever is positively biased to assume 
either one position or the other no matter how the lever 
is manipulated. This overcomes one of the difficulties 
hitherto experienced in designing quiet switches and en 
ables the present design to meet the rigorous require 
ments required for Underwriters Laboratory approval. 

Modi?cations within the scope of the invention will 
occur to those skilled in the art. Therefore, the invention 
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6 
is not limited to the precise forms illustrated and 
described. 
What is claimed is: 
1. In an electric switch a hollow insulation casing, 

?xed and movable contact means mounted in said casing, 
an over-center operating member pivotally mounted in 
the casing and moving said movable contact means be 
tween switch positions for engagement with and disen 
gagement from said ?xed contact means, a leaf spring 
extending longitudinally of said casing and being sup 
ported at its ends, a cylindrical anti-friction roller ex 
tending transverse to the leaf spring and engaging the 
midportion of said leaf spring, said operating member 
having a convergently formed inner end portion engaging 
with said anti-friction roller, said spring and roller exert 
ing pressure on the opposite sides of said convergent end 
portion in different switch positions to bias the operating 
member therein, and sound-deadening and energy-absorb 
ing resilient bumpers mounted in said casing adjacent the 
“right” and “left” sides of said operating member, each 
bumper having ?rst and second surfaces angularly dis 
posed with respect to each other, said operating member 
having ?rst and second surfaces on each of the “right” 
and “left” sides thereof complementary to and engage 
able with said ?rst and second surfaces of the bumpers, 
a ?rst surface on the right bumper being engaged by a 
?rst surface on the right side of the operating member 
simultaneously with engagement of a second surface on 
the left bumper being engaged with the second surface 
on the left side of the operating member, and vice versa, 
whereby the two sides of the operating member come into 
engagement with two bumpers, in each of said different 
switch positions. 

2. A switch as claimed in claim 1 in which the said 
inner end portion of the operating member has shoulders 
on opposite sides of said end portion against which said 
roller rests to assist in positively biasing said operating 
member in said different switch positions. 

3. A switch as claimed in claim 1 in which the roller 
is a rigid cylindrical pin whose ends are located in and 
guided by slots in said casing to maintain a constant posi 
tive relationship between the roller and operating mem 
ber during the life of the switch, said roller having a 
sleeve thereon of sound-deadening elastomeric material. 

4. A switch as claimed in claim 3 in which said sleeve 
is of silicone rubber. 

5. An electric switch for quiet operation as claimed 
in claim 1 wherein the movable contact means is formed 
of a ?at ?exible metallic strip mounted in said casing 
edgewise for movement toward and from the plane of 
movement of the operating member, said operating mem 
her being formed with camming means engaging with 
said strip to move the movable contact between said dif 
ferent switch positions. 
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