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ELASTOMERIC COVER FOR A PENDANT SWITCH 
WITH AN UNTENSIONED INTERMEDIATE 

POSITION 

BACKGROUND OF INVENTION . 

In industrial applications such as controls for over 
head electrical cranes and electrical hoists, it has been 
found desirous to have a single control station where 
switches may be housed to selectively control such 
equipment in movement to different positions and at 
different speeds. Various types of control panels or 
pendant control switch units have been utilized, all of 
which have been confronted with problems of space re 
quirements necessitated by the use of a large number 
of switch devices to control a large number of desired 
control functions. 

SUMMARY OF INVENTION 

According to the present invention, there is provided 
a new and improved pendant switch unit having a novel 
casing for housing a plurality of multiple position 
switches to be manually adjusted such that each switch 
controls a separate control function with a multiple 
choice of speeds by use of a single new and novel eco 
nomical space-saving push-button device. 
Other provisions of this invention will be more appar 

ent when studied in conjunction with the following de 
tailed description and accompanying drawings 
wherein: 7 

FIG. 1 is a plan view of the novel pendant switch cas 
ing; ' 

FIG. 2 is a side elevational view of the pendant switch 
casing partly in section; ‘ ‘ 
FIG. 3 is an end elevational sectional 'view of the 

switch casing; 
FIG. 4 is a perspective view of a switch unit; 
FIG. 5 is front elevational view of a switch unit; 
FIGS. 6 and 7 are respectively side and bottom eleva 

tional views of an internal switch; 
FIG. 8 is a top elevational view partly in section of 

the switch unit; 
FIG. 9 is a front sectional view of FIG. 8 taken along 

the line 9-9; 
FIG. 10 is a plan view of a switch actuator; 
FIGS. ll, 12 and 13 are respectively top, end and 

bottom elevational views of the switch actuator of FIG. 
10; 
FIGS. 14 and 15 are respectively side and end eleva 

tional views of a switch interlock; ' 
FIG. 16 is a proposed schematic of the wiring circuit 

of a switch unit. 
Referring to FIG. 1 there is shown a pendant switch 

device 10 having a plurality of push button switches 12 
housed within a casing 14 in a linear manner. The 
switches 12 are arranged in pairs as switch units 16 as 
can be seen in FIG. 2, each unit 16 controlling a spe 
cific operation while the individual switches 12 of each 
unit 16 control the speed and direction of the speci?c 
operations as explained hereinafter. 
The casing 14 as seen in FIGS. 1, 2, 3 is formed of 

two elongated channel shaped halves 18 and 20 of 
metal such as steel. Although the casing 14 is usually 
utilized in a vertical position, for purposes of descrip 
tion, it is shown herein in FIGS. 1, 2 and 3 in a horizon 
tal position wherein one half is referred to as the upper 
half 18 while the other half is referred to as the lower 
half 20. With the exception of the inside upper surface 
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2 
22 of the upper half 18 and the inside bottom surface 
24 of the lower half 20, the casing 14 is completely en 
cased in a cover 21 of an elastomeric molded material 
such as neoprene so as to have the entire outside of said 
casing 14 electrically non-conductive. The ends of the 
channel halves are closed in with the neoprene to give 
the casing an insulated rectangular shape with a cable 
entry opening 25 in one end. The dimensions of the 
casing 14 are predetermined to house a predetermined 
number of switch units 16, shown herein in FIGS. 1 and 
2 as three units providing six push buttons. Although 
shown as a six button combination, any desired number 
of buttons may be provided.‘ . 
When assembled as shown in FIG. 2, the switch units 

are secured to the inside surface 22 of the upper half 
18 by suitable means such as screws (not shown) and 
the top and bottom halves 18 and 20 are securely 
bolted together by means such as bolts 26 to bind the 
outer edges 27 of the casing in a water-tight fashion 
with suitable overlapping surfaces (not shown). A plu 
rality of openings 28 in the metallic portion of the in 
side upper surfaces 22 permit the push button stems 30 
of the switch units 16 to extend therethrough a distance 
of half of its hereinafter described operating travel such 
that the stems 30 can be selectively positioned from a 
fully extended non-operating or unactuated position as 
shown in FIG. 2 at 32, through a series of operating po 
sitions representing different operating speeds ex 
plained hereinafter, to a full operating position shown 
at 34 in FIG. 2 

Flexible neoprene button diaphragms 36 (FIGS. 1, 2 
and 3) are integrally molded to the neoprene cover 21 
across the openings 28 in the upper half 18 of the cas 
ing 14 with a solid mold to prevent water, dust or dirt 
from entering the inside of the assembled casing 14 and 
fouling the switch units 16 therein. The molding appli 
cation of these button diaphragms 36 is unique in that 
the natural positions of the diaphragms 36 are initially 
formed in the same plane as the surface of the upper 
half 18 of the casing 14 in a manner such that when the 
switch units 16 are in position within the assembled 
casing 14, the button stems 30 engage the center area 
of the diaphragm 36 and cause it to be distended out 
wardly from the casing 14 to an unactuated non 
operating position, a distance of half the operating 
travel of the button stem 30. A spring 38 (within the 
switch unit 16 described hereinafter) tends to maintain 
the button stem 30 and the button diaphragm 36 in this 
outward extending non-operating position. As seen at 

- 32 in FIG. 2 during operation of the switch units 16 
(explained hereinafter) the button diaphragm 36 and 
the engaged button stem 30 are manually pushed to 
wards the inside of casing 14 through a series of switch 
operating positions (hereinafter described) towards the 
inside of casing 14 to a position at 34. The‘ movement 
of the diaphragm 36 passes from an outwardly distend 
ing state at 32 through its described natural position 
halfway through the button stem operating travel and 
then continues on to be distended inwardly the remain 
ing half of operating travel to a full operating position 
of the button stem 30 at 34. Release of manual pressure 
on the diaphragm 36 permits the spring 38 to return the 
button stem 30 and engaged diaphragm 36 to be re 
turned back through the operating travel distance to 
the outwardly extended non-operating position at 32. 
This novel arangement of the diaphragm 36 permits a 
wide range of operating travel of the diaphragm 36 
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without putting any severe internal stress thereon and 
thereby lengthens the operating life of the diaphragm 
36. A plurality of protective bumpers 37 are suitably 
located surrounding the openings 28 to prevent damag~ 
ing of the button stem 30. 
The end view of FIG. 3 illustrates one shape of the 

diaphragms 36 as located in the openings 28 of the 
upper half 18. 
The switch unit 16 as shown in FIG. 4 consists of a 

non-conductive container 40 made of a sturdy material 
such as a phenolic resin, with a cover 41 made of metal 
such as aluminum and secured across the top of the 
switch container 40 by screws 42. As viewed in FIGS. 
4 and 5 the front side 44 of each switch unit 16 has a 
terminal strip 46 secured thereto by screws 48. Termi 
nal strips 46 include a plurality of terminal screws 50 
each of which may be connected by suitable wiring to 
precision switches within the container 40, back to se 
lected terminal screws 50, and thence via selected wiré 
ing (not shown) making up a multiple connector cable 
52 (FIG. 1) leading from the pendant casing 14 to the 
equipments desired to be controlled as further de 
scribed hereinafter. A plurality of mounting brackets 
54 are formed in the top (FIG. 4) of the container to 
provide means for securing the switch units 16 to the 
inside upper half 22 of the casing 14 when the pendant 
switch device is assembled. 
Housed within the container 40 of each switch unit 

16 is a plurality of precision switches 56 (FIGS. 6 and 
7) arranged in two sets 58 (only one of which is shown 
in FIGS. 8 and 9) in separate compartments 60 and 62 
of the container 40. The switch sets 58 include a plural 
ity of switches 56 arranged side by side in each of the 
compartments 60 and 62 as shown in FIGS. 8 and 9 
wherein the set 58 is comprised of ?ve individual 
switches maintained in position by a pair of retaining 
rods 64 and 66 shown in FIG. 8 with the relative posi 
tion of the ends thereof shown in FIG. 4. Although ?ve 
switches are shown and described herein, it should be 
noted that a lesser number of switches may be utilized 
with appropriate spacing means as necessary for spe 
ci?c control requirements. 
As shown in FIGS. 6 and 7, the switches 56 are well 

known precision micro-switch mechanisms (not 
shown) contained in compact non-conducting housing 
68 with external switch terminals 70 and 72 and an en 
gaging roller 74 mounted on a movable arm 76 to piv 
otally position responsive to push button action ex 
plained hereinafter, to move a contactor 78 inwardly 
against an internal spring action and operate the usual 
internal switch mechanism selectively to a circuit 
closed or open position. 
A push button actuator 80 is slidably positioned in an 

elongated guide cavity 82 formed in the walls and a di 
viding section 83 of the container 40. The positioning 
of push button actuator 80 is shown in FIGS. 8 and 9 
wherein the bottom portion of FIG. 8 with the cover 41 
cut away illustrates the position of the push button ac 
tuator 80 with respect to the guide cavity 82 and one 
set 58 of precision switches 56, while the top portion 
of FIG. 9 illustrates the relative position of the push 
button actuator 80 with respect to the spring 38, and 
the cavity 82 in the switch compartment 62. 
The push button actuator 80 (FIGS. 10, ll, 12, 13) 

is made of non-conductive plastic material having a 
button stem 30, a guide 86 and an intermediate cam 
portion 88. The cam portion 88 consists of a plurality 
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4 
of inclined camming surfaces 90, 92, 94, 96, 98 ar 
ranged side by side with each cam surface beginning its 
angle of inclination at a different distance below the 
top 89 of the cam portion 88. The cam surfaces 90-98 
are located on each of the cam portions 88 which are 
slidable in the cavity>82 within each switch compart 
ment 60, 62 adjacent to the roller 74 of a set of 
switches 56 to engage each roller 74 of a switch set to 
effect closing of each switch mechanism thereof in a 
pre-selected sequence as the actuator 80 is manually 
moved into the cavity 82 and in a reverse sequence of 
opening as a spring 38 moves the actuator 80 outward 
of the cavity 82 when manual pressure is released as de 
scribed further hereinafter. One sequence of the effec 
tiveness of the cam surfaces is shown in the FIG. 10, 
however various pre-selected locations of the cam sur 
faces below the top 89 can be prearranged in the form 
ing of the actuators as desired. Each of the actuators 80 
is maintained in position within the switch compart 
ments against the forces of springs 38 by the cover 41, 
with the button stems 84 projecting through openings 
102 and 104 therethrough. 
An elongated slot 106 is provided in the divider 83 

(FIG. 9) between the two switch compartments 60 and 
62, with elongated guide slots 107 and 108 extending 
perpendicular therefrom opening into each of the said 
switch compartments 60 and 62. A disc shaped switch 
interlock 110 (FIGS. 14, 15) having a suspension pin 
112 extending perpendicular therethrough and eccen 
trically located near the periphery of the disc, is posi 
tioned with the pin 112 riding in the slot 106. The sides 
of the disc interlock 110 extend through the guide slots 
107 and 108 into the switch compartments 60 and 62 
on either side of the divider 83. If either one of the ac 
tuators 80 are manually moved inwardly, the cam por 
tion 88 thereof will engage the extended side of the disc 
interlock 110 in the respective switch compartment to 
thereby pivot the interlock 110 about the suspension 
pin 112 into the opposite switch chamber to thereby 
permit the moving actuator 80 to pass by the interlock 
to permit the cam surfaces 90-98 to engage their re 
spective rollers 74 to operate the switch set in that par 
ticular switch compartment. The pivotal movement of 
the interlock 110 into the opposite switch compart 
ment will prevent the adjoining actuator 80 (operative 
therein) from being manually moved inward against the 
disc and thereby providing an interlock operation 
whereby only one actuator 80 may be moved inwardly 
at any one time. 
An example of the type of circuitry that may be con 

trolled by this device is shown in FIG. 16 utilizing six 
internal circuits with lead wires omitted. Normal lead 
wires extend from the various switch units 16 to form 
a cable 52 (FIG. 1) which extends from the switch cas 
ing 14 to units to be controlled. vA hanger 114 is pro 
vided on casing 14 to conveniently locate the casing as 
desired. 
As seen in FIG. 2, the switch units 16 are secured side 

by side to the inside surface 22 of the upper half of the 
casing 14 by the screws mounted in the brackets 54 on 
the switch container 40. According to the control cir 
cuit requirements, the switch units are selectively wired 
from incoming and return wires (not shown) in the 
cable 52 (FIG. 1) to the selected terminal screws 50 on 
the selected terminal strips 46 (FIG. 4) for the desired 
switch 56. An example of the internal wiring is shown 
in FIG. 16 wherein the terminal strip 46 and switches 
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56 are shown in part as a simpli?ed dotted block form. 
The selection of the speci?c switch circuit is made in 
accordance with the speci?c control requirements such 
that each actuator 80 operates a single control opera 
tion with each control operation have speci?c degrees 
of control, such as different degrees of speed of motor 
operation, which are controlled in predetermined steps 
by selective operation of each switch 56 of each switch 
set 58 associated with the actuator 80 being utilized. 
An example being one switch unit 16 having the shown 
two push button actuators wherein the interlock 110 
(previously described) prevents both from being actu 
ated at the same time, however, one actuator may be 
moved inwardly different degrees to select different 
motor speeds in one direction while the second actua 
tor of the same unit may be moved inwardly different 
degrees to select different speeds of the same motor but 
in the opposite direction. 

in describing the operation of the actuators 80 with 
respect to the switch sets 58 it should-be noted, that as 
viewed in FIG. 9 an actuator 80 is associated and oper 
ates with the shown switch set 58 although for purposes 
of description is not shown. Similarly, a switch set 58 
operates and is associated with the shown actuator 80 
although for simplicity of description is not shown 
therewith. 

In operation, as an actuator 80 is manually moved in 
wardly within the switch compartments 60 or 62, the 
cam portion 88 slides within the guiding cavity 82 to an 
engaging position where the cam surface furthermost 
from the top 89 of the cam portion 88, engages a cam 
roller 74. As viewed in FIGS. 8, 9 and 10 the cam sur 
face 94 is the first surface to engage a roller 74 and 
therefore is the first of the switches 56 of that particular 
switch set 58 to bperatively closed by action of the 
roller 74 on the contactor 78. Viewing the drawings it 
can be seen that the cam surfaces 94, 96, 92, 98 and 90 
engage the associated rollers 74 and move the contac 
tors 78 in that sequence such that the associated 
switches 56 will be operatively closed in‘that orderv as 
the actuator 80 is manually moved upwardly by press 
ing on the button stem 30 thereof. Releasing the button 
stem 30 permits the associated spring 38 to return 
through the reverse sequence of opening the switches 
associated with the cam surfaces 90, 98, 92, 96 and 94 
in that order. The spring 38 returns the button stem 30 
to its non‘operating position 32 to bias the button dia 
phragm 36 to its outwardly extended position. It can 
thus be seen that by selective wiring of the switches, a 
forward and reverse sequence of control operation can 
be effected for a single unit such as a crane motor with 
the speeds thereof being sequentially increased as the 
actuator 80 is pushed inwardly, and the motor speeds 
being sequentially decreased as the actuator 80 is re 
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6 
leased and returned to its non-operating position by the 
spring 38. 
The spacing and locating of the respective cam sur 

faces can be varied as desired to effect different se~ 
quences of different controls to meet any needs. The 
pair of actuators 80 in each switch unit 16 should nor 
mally control the same motor at sequential speeds for 
ward for one actuator and sequentially in reverse 
speeds for the second actuator. The plurality of switch 
units 16 in one casing 14 provides for a single compact 
remote control station for a plurality of motors per 
forming separate functions. 
Since numerous changes may be made in the above 

described construction and different embodiments of 
the invention may be made by addition, elimination or 
relocation of switch units, switch chambers and cam 
surfaces without departing from the spirit and scope 
thereof, it is intended that all matter contained in the 
foregoing description as shown in the accompanying 
drawings shall be interpreted as illustrative and not in 
a limiting sense. 
What is claimed is: 
1. An electrical switch comprising, in combination: 

an insulated housing; at least one switch means located 
within said housing; said switch means having actuating 
means substantially lineraly movable in opposite'direc 
tions and biased in one of said directions; said housing 
having integral deformable elastomeric web means 
overlying said actuating means and ?exible in at least 
said opposite directions; said actuating means being 
normally biased in said one direction and in said nor 
mally biased position engaging and biasing said web in 
said one direction into a tensioned state from an unten 
sioned state thereof; and upon movement of said actu 
ating means a predetermined distance in a direction op 
posite said one direction said web means passes from 
the tensioned state thereof at least to said untensioned 
state. ' 

2. The combination set forth in claim 1 further char 
acterized in that said switch means includes a plurality 
of contactor devices axially aligned in a common plane. 

3. An electrical switch as speci?ed in claim 1 wherein 
upon movement of said actuating means said predeter 
mined distance said web means passes from the ten 
sioned state thereof through said untensioned state and 
into an oppositely tensioned state. 

4. An electrical switch as speci?ed in claim 3 wherein 
said untensioned state is at a distance substantially 
equidistant from the extreme tensioned and oppositely 
tensioned stae of said web means. 

5. An electrical switch as speci?ed in claim 1 wherein 
said actuating means engages said web means at a cen 
tral location of said web means. 
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