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ABSTRACT OF THE DISCLOSURE 
An electromagnetically operated switch having shock 

absorbers for reducing the bounce of the movable con 
tacts when the contacts are moved to a circuit closing 
position by a movable contact carrier. The shock absorb 
ing function is provided by a pair of elastomeric members, 
such as butyl rubber, which are positioned on the movable 
contact carrier to be compressed and absorb the rebound 
energy of the movable contact carrier when the movable 
contact carrier overshoots the normal contact closing po 
sition and to be relaxed when the movable contact carrier 
is at the contact closing position. 

The present invention relates to switching devices, and 
more particularly, to a structure which will absorb the 
rebound energy of a movable contact carrier in an elec 
tromagnetically operated switch. 
The contact structure of the type with which the pres 

ent invention is concerned is particularly suited for use in 
electromagnetic switching devices commonly known as 
contactors, which are furnished as devices of varying sizes 
having ratings in accordance with the standards promul 
gated by the National Electrical Manufacturers Associa 
tion, commonly known as NEMA. An example of a con 
tactor construction which is particularly suited to control 
electrical loads of 50 amperes or less, which corresponds 
to a NEMA Size 2 device is disclosed in United States 
Pat. No. 3,354,415, which was granted to the inventors 
Joseph I. Gribble, Kenneth J. Marion and Harold E. 
Whiting. 

While the proportions of the device shown in the 
Gribble et al. patent may be increased to control amperes 
greater than 50 amperes, economic and physical size lim 
itations dictate that additional features should be incor 
porated therein if currents having a magnitude two or 
three times 50 amperes are to be controlled by the de 
vice. It is well known that any conductor is heated by the 
current passing therethrough and therefore it follows that 
an increase in the current controlling capability of a 
device requires a corresponding increase in the cross 
sectional mass of the current carrying metal parts of the 
device. Inherently, any electrical switch which relies on 
an abutting engagement between two metal parts to com 
plete an electric circuit will operate with a phenomenon 
known as “contact bounce,” which is generated when 
the movable contacts initially are in effect slammed into 
enagagment with the stationary contacts. Contact bounce 
is a well-known cause of wear, and thus is objectionable. 
One possible solution which may be used to reduce contact 
bounce is to employ extremely strong springs in the 
movable contact structure. However, this solution is im 
practical for a number of reasons, including the neces 
sity of requiring an operating magnet structure which 
would have to be excessively large in physical size. The 
presence of contact bounce is particularly objectionable 
in switches of larger sizes and becomes more difficult to 
control because of the weight of the movable contacts 
which is required to enable the switch to control the large 
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currents. As any conductor is heated by the current 
passing therethrough, common practices which have been 
heretofore followed dictated that each current carrying 
part in a switch be designed to operate independently of 
the remaining components in the switch and act as its 
own radiator for the heat generated therein. However, 
in any electric switch, the components carrying current 
must be in ?rm physical contact with each other, if over 
heating of the switch is to be avoided. In the contact 
structure as used in the switch as will be hereinafter de 
scribed, the stationary contact structures, which have a 
large mass in relation to the current passing therethrough, 
are engaged by the movable contact which has a small 
mass in relation to the current passing therethrough so 
that the heat generated within the movable contact will 
be conducted and dissipated by the stationary contact 
structures. 

This philosophy of design is incorporated into a mova 
ble contact structure disclosed in an application for US. 
patent, Ser. No. 844,151, which has been ?led by the inven 
tor Merlin Y. Turnbull concurrently herewith. An addi 
tional contributing cause of contact bounce is provided 
by the rebounding of the armature and the movable con 
tact carrier when the carrier moves the movable contacts 
into engagement with the stationary contacts. It is to 
be appreciated during the movement of the movable con 
tacts into engagement with the stationary contact, the 
movable contact carrier will overshoot its energized po 
sition and thereby over-compress the spring supports for 
the movable contacts. Thus the over-compressed contact 
springs will supply a force which will tend to drive the 
movable contact carrier to a contact opening position and 
cause the contact carrier to oscillate about the energized 
position and contribute to the bouncing of the movable 
contacts on the stationary contacts. The present invention 
is concerned with a shock absorber arrangement which 
will reduce the oscillation of the movable contact carrier 
when the carrier in initially moved to the energized posi 
tion. 

It is an object of the present invention to provide a 
movable contact structure which will operate with a low 
degree of contact bounce and can be readily serviced. 
Another object is to provide an electromagnetically 

operated switch with shock absorbers that will reduce the 
oscillation of the carrier about its energized position when 
the carrier initially moves to its energized position and 
more speci?cally, to position a pair of elastomeric shock 
absorbers on the carrier so the shock absorbers will be 
compressed when the carrier moves beyond its energized 
position and are relaxed when the carrier is in its energized 
position. 
A further object is to provide an electric switch with 

a movable contact structure that includes a contact car 
rier having a portion movable in a slot in an insulating 
base and portions extending through openings in the 
base to the front surface of the base to provide a surface 
on the carrier whereon the movable contact is positioned, 
and to connect the movable contact to the contact carrier 
by a spring biased rotatable plunger that acts as an air 
piston to reduce the contact bounce when the carrier 
moves to an energized position wherein the movable con 
tacts ?rmly engage the stationary contacts that are 
mounted on the front surface of the base and to position 
a pair of elastomeric shock absorbers on the carrier so 
the shock absorbers will be compressed when the car 
rier moves beyond the energized position and are re 
laxed when the carrier is at the energized position to 
thereby reduce the oscillation of the carrier when the 
carrier is initially moved to the energized position. 

Further objects and features of the invention will be 
readily apparent to those skilled in the art from the 
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speci?cation and appended drawing illustrating a pre 
ferred embodiment in which: 

FIG. 1 is a side view, partly in cross section, of an 
electric switch incorporating a shock absorber for a 
movable contact carrier according to the present inven 
tion. 

FIG. 2 is a view partly in cross section taken along 
line 2—-2 in FIG. 1. 

Referring to the drawing, and particularly to FIG. 1, 
there is shown an electromagnetic switch assembly 20 
having a plurality of components that are stacked one 
upon the other. The components of the assembly include 
a metal mounting plate 22, an insulating sheet-like mem 
ber 24, an insulating base 26, an insulation barrier 28, a 
metal housing 30, and a cover 32, each of which is dis 
closed and described in an application for United States 
patent, Ser. No. 844,148, which was ?led by the inven 
tor Merlin Y. Turnbull, concurrently herewith. 
The metal mounting plate 22 is formed of a stamped 

metal part and provides a means to secure the switch 
assembly 20 to a vertical panel and the like, not shown. 
When the plate 22 is secured to a panel, an edge 34 be 
comes a bottom edge of the plate 22 and a surface 36 
the front surface of the plate 22. The plate 22 has a pair 
of rearwardly extending indentations 38 along its bottom 
edge 34 providing a pair of spaced mounting feet having 
openings therein. The plate 22 also has an indentation 
40 extending across its top edge which provides an 
elongated mounting foot having an opening, not shown, 
therein. The mounting feet 38 and 40 with the openings 
therein are provided for the purpose of securing the plate 
22 to a vertical panel. The plate 22 also includes an 
indentation 42 which extends from the bottom edge 34 
rearwardly in‘ the front surface 36 to the indentation 
40. The indentation 42 is provided to permit passage 
of control wires, not shown, from the upper to the lower 
ends of the switch 20 in the space provided by the in 
dentation. The control wires may be connected in cir 
cuit with the switching contacts of a device known as 
an overload relay in a manner well known to ‘those 
skilled in the art. The plate 22 also is provided with 
suitably located threaded openings which act as mount 
ing holes which are used to secure the insulating sheet 
like member 24 and base 26 to the plate 22. 
The sheet 24 is preferably formed as a molded insulat 

ing part having a relatively thin cross section having a 
?at rear surface engaging the front surface 36 to cover 
a central portion of the indentation 42 so as to act as 
a cover for the wire trough. The sheet 24 is provided 
with a pair of circular ribs 44 which are raised on the 
front surface of the sheet 24 on opposite sides of a verti 
cal center of the plate 22. The ribs 44 act as seats for 
a pair of springs 46, as will be later described. 
As disclosed in the application for United States Pat., 

Ser. No. 844,148, supra, the base 26 and the barrier 28 
are formed of a molded insulating material having arc 
suppresing capabilities and cooperate with each other 
to provide a cavity which is divided into three compart 
ments 48, having equal widths. The base 26 has a rear 
surface 50 positioned on the insulating sheet 24 and the 
plate 22 in a secured position by suitable screws which 
pass through openings in the base 26 and the sheet 24 
and are threadedly received in the housing holes in the 
plate 22. Extending into the material of the base 26 for 
wardly of the rear surface I50 and through the side walls 
of the base 26 is a slot 52. The slot 52 is centered on a 
center-line equidistant between a top wall 54 and a bot 
tom wall 56 of the base 26 and is exposed to each of 
the compartments 48 by an opening 57. The compart 
ments 48 each extend between the top wall 54 and the 
bottom wall 56 and each have a pair of terminal and 
stationary contactlassemblies secured therein. 
The terminal and stationary contact assemblies in 

each of the compartments 48 are arranged so that the con 
tact assemblies of each pair are spaced equidistantly on 
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opposite sides of the slot 52 and face in opposite direc 
tions. Each of the contact assemblies includes a ter 
minal member 58 and a contact member 60. When the‘ 
pairs of terminal and contact assemblies are secured at 
the opposite ends of the compartments 48, the terminal 
members 58 will have a wire connecting portion 62 ex 
tending external of the top wall 54 and the bottom wall 
'56 and the contact members 60 will have an inclined 
stationary contact surface 64 positioned on opposite sides 
of the slot 52. 
As disclosed in an application for United States patent, 

Ser. No. 844,148, supra, the barrier 28, the metal housing 
30 and cover 32 de?ne an internal closed cavity 66 wherein 
an electromagnet 68 is included. The electromagnet 68 
operates a bell crank lever 70 which has a pair of arms 72 
connected to a movable U-shaped contact carrier 74. The 
U-shaped contact carrier 74 has a bight portion 76 which 
is movable forwardly and rearwardly in the slot 52. The 
movable contact carrier 74, including the bight portion 76, 
is most clearly disclosed in an application for United 
States patent, Ser. No. 844,100, concurrently ?led here 
with which has been assigned by the inventors Merlin Y. 
Turnbull and Harold E. Whiting to the assignee of the 
present invention. The barrier 28 has a body portion 78 
which provides a front wall for the compartments 48 and 
suitable ribs 79 which provide side walls for the compart 
ments. Extending from the body portion 78 are ears 80 
that are arranged to seat upon the forward ends of a pair 
of posts 82 at the top and bottom walls 54 and 56. The 
posts 82 each has a threaded insert molded therein and 
each of the ears 80 has an opening therein which permits 
the barrier 28 to be removably secured to the front surface 
of the base 26 by screws 84 which pass through the open 
ings in the ears 80 into the threaded inserts in the posts 
82. It is readily apparent that the removal of the screws 
84 'will permit the assembly including the barrier 28, the 
housing 30 and the cover 32 to be detached from the base 
26 to permit access to the stationary and the movable con 
tacts within the compartments 48 in event the contacts 
require inspection or replacement. 
The movable contact carrier 74 is preferably formed as 

a U-shaped molded part that includes the bight portion 
76. The bight portion 76 is received in the slot 52 while 
arms 86, which extends from opposite ends of the bight 
portion 76, extend externally of the side walls of the base 
26 have free ends received in channels in the housing 30 
de?ned by portions 90 on the housing 30. The free ends 
of the arms 86 each receive a bearing 88 on a terminal 
end on an arm 72 of the bell crank lever 70. Extending 
forwardly of the bight portion 76 are a plurality of spaced 
projections 92 each of which extends into one of the 
compartments 48. The bight portion 76 has a rear surface 
94 and each of the projections 92 has a front surface 
whereon a movable contact assembly 96 is positioned, in a 
manner disclosed in an application for United States 
patent, Ser. No. 844,151, which has been ?led by the 
inventor Merlin Y. Turnbull concurrently herewith. 

Each of the movable contact assemblies 96 includes a 
U-shaped channel-like member 97 having a central portion 
98 positioned adjacent the front surface of the projections 
92 and a pair of portions 99 extending at an angle from 
opposite ends of the central portion whereon a pair of 
contact members providing contact surfaces 100 are se 
cured. The angle of incline of the portions 99 corresponds 
to the angle of incline of the stationary contact surfaces 
64 so the contact surfaces 100 will properly engage the 
contact surfaces 64. The central portion 98 has an open~ 
ing therein which receives a stern 101 portion on a plunger 
102. The free end of the stern portion 101 has a pin 103 
extending therethrough which maintains the member 97 
assembled on the free end of the plunger 102. The stem 
portion 101 of the plunger 102 extends through an open 
ing in the front surface of the projection 92 to a cylin 
drical portion 104 which is guided and movable in a cylin 
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drical bore 105 in the projection 92. The pin 103 is held 
in tight engagement with a forward surface of the central 
portion 98 by a spring 106 which surrounds the stem por 
tion 101 and has its opposite ends resting on the cylindrical 
portion 104 and a spring seat at the end of the bore 105 
that is adjacent the front surface of the projections 92. If 
desired, the cylindrical portion 104 may be provided with 
an annular groove ‘which receives an O-ring seal 107 which 
will improve the air piston-like action of the cylindrical 
portion 104 in the bore 105 when the contact surfaces 100 
engage the contact surfaces 64. 
The housing 30 preferably is formed as a cast metal part 

which has a high thermal conductivity. While aluminum 
may be used to form the housing 30 in that it possesses 
high thermal conductivity and is light weight, because of 
its resistance to impact, the housing part 30 is preferably 
formed of a Zinc die cast material to have a bottom wall 
108, a top “wall 110 and a pair of side walls 112 and 114 
which has a rear edge 115 resting on a front surface of the 
barrier 28 and an open front wall 116 which is closed by 
the cover 32. The front surface of the barrier 28 and the 
walls 108, 110, 112 and 114 de?ne the cavity 66 which has 
a front side closed by the cover 32. The cover 32, when 
removed, provides access to the electromagnet 68 that is 
positioned within the cavity 66 for inspection and for 
service purposes. Extending inwardly from the walls of 
the housing 30 are suitably located ledges each having an 
opening therein which are arranged to engage portions of 
the front surface of the barrier 28 which receive screws 
that are threaded into suitably located threaded inserts 
that are embedded in the barrier 28 to secure the housing 
30 to the barrier 28. Additionally extending inwardly 
along the rear edge 115 from the top wall 110 at the inter 
section of the side walls 112 and 114 are a pair of ledges 
118 each of which has a rear surface resting on the front 
surface of the barrier 28 and has a front surface whereon 
a pair of spring biased supports 120 are secured. The 
spring biased supports are identical and are fully disclosed 
in an application for United States patent, Ser. No. 
844,029, which has been ?led by the inventors Harold E. 
Whiting and Merlin Y. Turnbull concurrently herewith. 
Each of the supports 120 includes a support portion 122, 
a slider 124 and a spring 126. As shown in FIG. 1, secured 
to a rear surface of the cover are a pair of spring biased 
supports 128 which are identical and face in opposite 
directions to the spring biased supports 120. 
The electromagnet 68, which is positioned within the 

cavity 66, includes a magnet coil 130, an armature 132 
and a magnet core 134. The magnet coil 130 is positioned 
by portions of the cover 32 and the front surface of the 
barrier 28 so that a centrally located opening through the 
coil 100 extends along an axis perpendicular to the top 
and the bottom walls 110 and 108. The armature 132 in 
cludes a laminated stack 136 of T-shaped laminated mag 
net iron pieces and a member 138. The member 138 has 
a pair of arm portions secured on opposite sides of the 
laminated stack 136 by rivets which secure the laminated 
stack 136 and the arm portions of the member 138 to 
gether and a portion 140 ‘which is generally U-shaped and 
box-like and provides a connection with an end portion 
of an operating arm 142 on the bell crank lever 70 in 
a manner described in the application for United States 
patent, Ser. No. 844,100, supra. 
The magnet core 134 includes a laminated stack of E 

shaped laminated magnet iron pieces designated by a 
numeral 144 and a pair of members 146 and 148. The 
members 146 and 148 are secured on opposite sides of 
the laminated stack 144 by rivets which secure the lamina 
tions of the stack 144 and the members 146 and 148 to 
gether. The laminated stack 144 has an upper wall 150, 
a pair of pole faces 152 facing downwardly on the outer 
legs of the E-shaped pieces. The upper wall 150 is sub 
stantially ?at and extends substantially over the entire 
upper end of the E-shaped stack of laminated pieces. The 

30 

40 

45 

50 

60 

70 

6 
members 146 and 148 each have a pair of identical ears 
154 formed thereon. Each of the ears 154 extends per 
pendicular to the main body portion of the respective 
members 146 and 148 so as to present a surface 156 
that is displaced a slight distance downwardly of the upper 
wall 150 and a surface that faces in the same direction 
as the pole faces 152. Further, each of the ears 154 is 
provided with a notch, not shown, that extends from a 
free end of the ears 154 toward the laminated stack 144. 

Extending forwardly in the rear surface 94 of the mov 
able contact carrier 74 are a pair of circular recesses 158 
which provide seats for one end of the pair of springs 46 
that have their opposite ends positioned by the circular 
ribs 44. Also extending forwardly in the rear surface 94 
adjacent the outer ends of the bight portion 76 are a pair 
of circular recesses 160, each of which receives one of a 
pair of shock absorbers 162. The stock absorbers are 
cylindrical and have a circular bore 164 extending there 
through. The shock absorbers 162 are tightly received 
within the recesses 160 so as to be held assembled with 
the contact carrier 74 and have a portion 166 extending 
a predetermined distance from the rear surface 94 so as 
to engage the front surface 36 when the carrier 74 initially 
causes the contact surfaces 64 and 100 to engage each 
other as will be described. 
The mounting plate 22, the insulating member 24, the 

base 26, the stationary contacts assemblies, the movable 
contact carrier 74 with the movable contact assemblies 96 
thereon, the barrier 28, the housing 30 and the bell crank 
lever 70 which is positioned within the cavity 66 are all 
assembled in a manner disclosed in the application for 
United States patent, Ser. No. 844,148, supra. After the 
foregoing mentioned parts are assembled, the electro 
magnet 68 is installed in the cavity 66 by assembling the 
armature 132, coil 130 and the magnet core 134 in the 
cavity 66 and securing the cover 32 to the housing 30 as 
disclosed in the application for United States patent, Ser. 
No. 844,034, supra. 
The operation of the switching device 20 is as follows. 

While the switch 20 will operate when mounted on a 
horizontal support, it is particularly suited to be mounted 
on a vertical panel, not shown, so that the armature 132 
will be moved by the combined forces furnished by gravity 
and the springs 46 to a position whereat the pole faces 
of the armature 132 are separated from the pole faces 152 
of the magnet core 134. The energization of the coil 130 
causes a mutual magnetic attraction to be generated be 
tween the armature 132 and the magnet core 134. The 
armature 132 is connected to the rotatable bell crank lever 
70. The upper wall 150 of the magnet core 134 is resiliently 
maintained in engagement with the top wall 110 by the 
spring biased supports 120 and 128 that are respectively 
carried by the housing 30 and the cover 32. It is well 
known that the magnetic attraction between the armature 
132 and the magnet core 134 increases exponentially with 
the decrease in the distance between the pole faces of the 
armature 132 and the magnet core 134 and is at a maxi 
mum when the pole faces engage each other. The magnetic 
attraction ‘between the armature 132 and the magnet core 
134 causes the armature 132 to move upwardly toward 
the magnet core 134 and the bell crank lever 70 to rotate 
about its pivot. The rotating bell crank lever 70 causes 
the movable contact carrier 74 to move toward the plate 
22 to a position wherein the surfaces 100 on the movable 
contact assemblies 96 engage the contact surfaces 64. The 
initial movement of the contact carrier 74 is opposed by 
the force of gravity on the armature 132 and by the springs 
46. The subsequent movement of the contact carrier 74, 
which occurs after the movable contacts surfaces 100 
engage the contact surfaces 64, is opposed by the force 
of gravity on the armature 132 and the springs 46 as 
well as the springs 106 which are associated with the 
movable contact assemblies 96. Thus the resistance to the 
movement of the armature 132 toward the magnet core 
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134 progressively increases as the springs 46 are com 
pressed and markedly increases as the force required to 
compress the springs 106 is added to the force required to 
compress the springs 46. The magnet core 134 is exclusive 
ly supported in the cavity 66 by the spring biased supports 
120 and 128 to have its upper wall 150 tightly pressed 
against the top wall 110 when the springs 46 and 106 are 
fully compressed. Thus the heat generated within the 
electromagnet 68 when the coil 130 is energized will be 
readily transmitted to the metal housing 30 so the metal 
housing may serve as a heat sink and dissipate the 
heat energy generated within the electromagnet 68. How 
ever, the springs 126 biasing the supports 120 and 128 
are selected to provide a force which will permit 
the magnet core 134 to move in the direction of the 
armature 132 in response to the mutual ?ux between the 
armature 132 and the magnet core 134 just prior to the 
engagement ‘between the pole faces on the magnet core 
134 and the pole faces on the armature 132. Thus at 
the instant of impact the armature 132 and the magnet 
core 134 will :be moving in opposite directions with the 
magnet core 134 reversing its direction of movement and 
moving with the armature 132 after the impact has 
occurred between the armature 132 and the magnet core 
134. While the causes therefore are not completely under 
stood, it has been found that resiliently supporting, rather 
than rigidly supporting, the magnet core 134 on the hous 
ing 30 reduces the noise generated and the shock imparted 
to the housing 30 ‘which accompanies the impact between 
the armature 132 and the magnet core 134. Further, it 
has been found that the resilient support for the magnet 
core 134 reduces the shock imparted to the housing 30 
when the electromagnet 68 is de-energized and the arma 
ture 132 is returned to its dropped-out position by the 
combined force provided by gravity and the springs 46, 
as well as the springs 106. 

The switch 20 is shown in the de-energized position in 
FIG. 1. The movement of the armature 132, as caused 
by the energization of the electromagnet 68, causes the 
bell crank lever 70 to rotate in a clockwise direction and 
the contact carrier 74 to move from a retracted position 
as shown toward the mounting plate 22 to an operative 
position. Initially the movement of the carrier 74 is op 
posed by the compression of the springs 46 as the bight 
portion 76 moves in the slot 52 toward the mounting 
plate 22. A continued movement of the carrier 74 toward 
the plate 22, which occurs after the contact surfaces 100 
engage contact surfaces 64, causes the central portion 98 
to move out of its engagement with the front surface of 
the projections 92 along a path guided by a pair of spaced 
walls 168 that extend from the front surface of the pro 
jections 92. The movement of the central portion 98, be 
cause of the connection provided by the pin 103, causes 
the cylindrical portion 104 of the plunger 102 to move in 
the bore 105 and the springs 106 to be compressed. When 
the electromagnet 68 is energized for a period of time 
sufficient to permit the armature 132 to be at its energized 
position and the ‘movable contact carrier 74 to be at its 
operative position, the springs 106 will be compressed 
and have a predetermined length so as to apply a pre 
determined pressure between the contact surfaces 64 and 
100. However, neither the armature 132 or the movable 
contact carrier 74 will move directly to their ener 
gized and operative positions because of the momentum 
which is stored therein during their movement. It will be 
seen that the moving contact carrier 74 together with 
the movable assemblies 96 provide a considerable mass 
which is moving rapidly toward the mounting plate 22 
at an appreciable velocity. The intial engagement between 
the contact surfaces 64 and 100 will be in a direction which 
will tend to cause the contact surfaces 64 and 100 to sep 
arate with a rebound action. The rebounding of the 
contact surfaces 100 and 64 is opposed by the operation 
of the cylindrical portion 104 in the bore 105 which acts 
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as an air cylinder shock absorber in a manner described 
in the application for United States patent, Ser. No. 
844,151, supra. 
The momentum of the contact carrier 74 ‘will cause 

the carrier 74 to continue to move toward the plate be 
yond the operative position so that the springs 46 and 
106 will be compressed to have a length shorter than the 
length which they have when the carrier 74 is at the opera 
tive position. The excess compression of the springs 46 
and 106 thus supply a force which will tend to cause the 
carrier 74 to move in a direction which would cause the 
contact surfaces 64 and 100 to separate with a contact 
bouncing action. The shock absorbers 162 are located on 
the rear surface 94 to be ‘uncompressed or relaxed when 
the carrier 74 is at the operative position; that is, when 
the springs 46 and 106 are compressed to have a pre 
determined length. The shock absorbers 162 are formed 
of an elastomeric material, such as butyl rubber (iso 
butylene-isoprene) which has a poor resilience or re 
bound characteristic at normal ambient and operating 
temperatures of the switch 20 and are positioned on the 
rear surface 94 to engage the plate 22 and be progressively 
compressed as the carrier 74 progressively moves beyond 
its operative position in the direction of the plate 22. 
The shock absorbers 162 have a bore 164 extending there 
through. Thus as the carrier 74 moves beyond its opera 
tive position toward the plate 22, the shock absorbers 162 
will be compressed throughout their entire length and 
absorb the force created by the momentum of the carrier 
74 and reduce the rebound of the carrier 74 to a minimum 
and thereby reduce the bounce between the contact sur 
faces 64 and 100. 
While certain preferred embodiments of the invention 

have been speci?cally disclosed, it is understood that the 
invention is not limited thereto, as many variations will 
be readily apparent to those skilled in the art and the in 
vention is to be given its broadest possible interpretation 
within the terms of the following claims. 
What is claimed is: 
1. In an electromagnetically operated switch, the com 

bination comprising: a mounting plate, an insulating base 
secured to the mounting plate, said base providing a 
row of compartments that are electrically isolated from 
each other, a slot in a rear Wall of the base extending 
transversely of the row of compartments along a center 
line of the base, said slot having a rear side closed by 
the mounting plate and providing an individual entry 
into each of the compartments through an opening in 
the rear wall of each of the compartments, a pair of 
stationary contacts in each of said compartments with 
the contacts of each pair disposed in spaced relation on 
opposite sides of the opening, a housing mounted on a 
front surface of the base providing a closed cavity on 
a front wall of the base, an electromagnet assembly and 
a bell crank lever positioned within the cavity, said elec 
tromagnet having an armature movable in a linear path 
parallel to the rear wall of the base from a de-energized 
position to an energized position in the cavity when the 
electromagnet is energized, said bell crank lever having 
an actuating arm portion movable by the armature and 
a pair of spaced arms having a free end movable in a 
path toward the base during the movement of the arma 
ture toward the energized position, a U-shaped movable 
contact carrier having a bight portion movable in the 
slot along a path that is perpendicular to the rear wall 
of the base and a pair of arms connected to the free ends 
of the pair of arms of the bell crank lever to move the 
bight portion in a direction toward the mounting plate 
to a contact closing position during the movement of the 
armature toward the energized position, said bight por 
tion having a rear surface facing and spaced from the 
mounting plate and portions on a front surface extend 
ing through the openings in the base to present a mov 
able contact supporting surface in each of the compart 
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ments, a movable contact assembly resiliently supported 
by the bight portion on each of the movable contact 
supporting surfaces, said movable contact assemblies 
each being arranged to resiliently engage the stationary 
contact in the compartments when the armature is at 
the energized position and the bight portion is at the 
contact closing position, and a pair of shock absorbers 
positioned on the rear wall of the bight portion to be 
compressed between the bight portion and the mounting 
plate when the contact carrier is moved in said direction 
beyond the contact closing position and to be relaxed 
when the bight portion is at the contact closing position. 

2. The switch assembly as recited in claim 1 wherein 
the rear surface of the bight portion includes a pair of 
spaced bores each including one of the shock absorbers 
for positioning the shock absorbers on the rear surface 
of the bight portion. 

3. The switch assembly as recited in claim 2 wherein 
the shock absorbers have a cylindrical shape. 

4. The switch assembly as recited in- claim 1 wherein 
each of the movable contact assemblies includes a spring 
that is compressed to have one length when the bight 
portion is at the contact closing position and the arma 
ture is at the energized position and the shock absorbers 
extend from the rear surface of the bight portion a dis 
tance su?icient so that the shock absorbers engage the 
mounting plate and are compressed when the springs are 
compressed to have a length shorter than the said one 
length and are relaxed when the springs are compressed 
to have a length equal to the said one length to reduce 
the bounce of the movable contacts on the stationary 
contacts during the movement of the armature to the 
energized position. 

5. The switch assembly as recited in claim 4 including 
a pair of springs reacting between the rear surface and 
the mounting plate for constantly opposing the move 
ment of the bight portion toward the mounting plate. 

6. The switch assembly as recited in claim 1 wherein 
each of the shock absorbers is formed as a cylinder of 
butyl rubber material. 

7. The switch assembly as recited in claim 6 wherein 
each of the shock absorbers has a bore extending there 
through. 

8. The switch assembly as recited in claim 7 wherein 
each movable contact assembly includes a portion that 
is received in a bore in the bight portion which acts as a 
shock absorbing air piston in the bore to further reduce 
the contact bounce of the switch assembly. 

9. In an electromagnetically operated switch, the com 
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bination comprising: an insulating base providing a row 
of compartments that are electrically isolated from each 
other, a pair of stationary contacts in each of said com 
partments with the contacts of each pair spaced on op 
posite sides of a plane de?ned by a center line through 
the base, an electromagnet having an armature movable 
from a de-energized position to an energized position 
when the electromagnet is energized, a movable contact 
carrier having a portion operatively connected to the 
armature and a plurality of contact support portions 
movable in the plane in one direction from a retracted 
position to an operative position in response to the move 
ment of the armature from the de-energized position to 
the energized position, a movable contact assembly re 
siliently supported by each of the contact support por 
tions to resiliently engage the stationary contacts in each 
compartment when contact support portions are at the 
operative position, and at least one elastomeric shock ab 
sorber carried by the movable contact carrier to be com 
pressed when the contact support portions are moved in 
the said one direction beyond the operative position and 
to be relaxed when the contact support portions are at 
the operative position. 

10. The switch assembly as recited in claim 9 wherein 
the shock absorber is formed of butyl rubber and each 
of the movable contact assemblies includes a spring that 
is compressed to have one length When the contact sup 
port portions are at the operative position and the shock 
absorbers extend from the carrier a distance suf?cient so 
that the shock absorbers engage portions of the base 
and are compressed when the springs are compressed to 
have a length shorter than the said one length and are 
relaxed when the springs are compressed to have a length 
equal to the said one length to reduce the bounce of the 
movable contact assemblies on the stationary contacts 
during the movement of the armature to the energized 
position. 
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