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(57) ABSTRACT 

The hoist control features a casing of pistol grip like construc 
tion, which serves to enclose electrical switches, and an exter 
nally mounted rocker operator for controlling operation of the 
switches. Rocker movement is transmitted to the switches 
through a moisture sealing diaphragm and a switch actuating 
means arranged within the casing for movement in response to 
rocker induced movement of the diaphragm. 

9 Claims, 6 Drawing Figures 

s 
E 5. 

N S 2 

s 3. 
24 
31 % 
7 NY 
s R C C 

  

  



PATENTED APR 4 1972 3,654, 415 

SHEET 1 OF 2 
r - a 

21 2- 2 E-28 
/ 1US 

12 

s s Z 

2 
SS ge 

X 

2. 62 

- 

Y2122 

aaaaaaaa.ca 
2. AfDGAA. A. AOMVGOAR7 

ATTOANAYS 

    

    

  

  





3,654,415 
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PENDANT HOIST CONTROL DEVICE 
SUMMARY OF THE INVENTION 

The present invention relates to pendant controls for hoists 
or the like. 
The present control features a casing having an end portion 

of pistol grip like configuration, and one or more exteriorally 
mounted rocker arm actuators arranged to be engaged by the 
thumb of the hand of a user gripping the casing. The casing is 
formed in two halves, which are joined to securely clamp a 
flexible moisture sealing diaphragm therebetween; one of the 
halves having an opening through which the rocker arm ex 
tends for engagement with the diaphragm. A switch actuating 
means is arranged within the casing for movement in response 
to rocker arm induced movements of the diaphragm. 

In one embodiment of the present invention, the switch ac 
tuating means includes a rocker member and a slide plate 
mounted for reciprocation upon pivotal movement of the 
rocker member. A spring device is employed to return the 
slide plate, rocker member and thus the rocker arm to an ini 
tial, centered or switch-off position immediately upon removal 
of a user's thumb from the rocker arm. Also, a modified ar 
rangement is provided for employing the same rocker arm to 
successively perform plural switching operations, thereby per 
mitting the present control to possess utility in controlling the 
operation of plural speed electric motors. 

In an alternative embodiment of the present invention, the 
diaphragm is provided with a pair of integrally formed projec 
tions, which are arranged for engagement with a pair of 
pivotally supported electrical switches. In this embodiment, 
the rocker arm and switches are returned to their initial posi 
tions, when thumb pressure is removed from the rocker arm, 
by leaf spring devices deformed during rocker arm induced 
pivotal movement of the switches. 

DRAWINGS 

The nature and mode of the present invention will be more 
fully described in the following detailed description taken with 
the accompanying drawings wherein: 

FIG. 1 is a front elevational view of a control formed in ac 
cordance with the preferred embodiment of the present inven 
tion; 
FIG. 2 is a sectional view taken generally along the line 2-2 

in FIG. 1; 
FIG. 3 is a sectional view similar to FIG. 2, but showing a 

slightly modified construction; 
FIG. 4 is a sectional view similar to FIG. 2, but showing an 

alternative embodiment of the present control; 
FIG. 5 is a view taken generally along the line 5-5 in FIG. 

4; and 
FIG. 6 is a fragmentary sectional view showing a modified 

construction of the control of FIG. 4. 

DETALED DESCRIPTION 

A control device formed in accordance with a preferred em 
bodiment of the present invention is generally designated as 
10 in FIGS. and 2. 
Control 10 generally includes a casing 12 having casing 

halves 14 and 15, which are suitably joined as by screw 
fasteners 16. As will be apparent from viewing FIGS. 1 and 2, 
the lower end of casing 12, which is generally designated as 
18, is pistol-grip like in configuration in order to facilitate the 
gripping and operation of control 10 by either hand of a user. 
Casing halves 14 and 15 are hollowed, such as to provide a 

cavity 20 in which an electric switch assembly 22 having one 
or more switches, not shown, is arranged. Switch assembly 22 
is shown as being mounted on casing half 14 by a support 
bracket 24, which is in turn suitably affixed to casing half 14, 
as by screw device 25. Switch assembly 22 is of the type in 
cluding a slide member 26, which is arranged above bracket 
opening 27 for reciprocation in opposite directions for the 
purpose of actuating the switches of the assembly in a desired 
sequence. 
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2 
Switch assembly 22 may be electrically connected to an art 

device to be controlled, such as the motor of an electrically 
operated hoist, not shown, by a control suspension cable 28 
suitably sealed within outlet opening 29 of casing half 14. An 
anchor screw device 30, which is fixed to casing half 14, may 
be employed to directly connect casing 12 to suspension cable 
28 in order to relieve any strain imposed on the electrical con 
nections of assembly 22 during manual manipulation of the 
control. 
Again referring to FIGS. 1 and 2, it will be seen that casing 

half 15 is formed with an opening 32 arranged in communica 
tion with cavity 20. Switch assembly 22 is fluid sealed relative 
to opening 32 by flexible diaphragm 34, which is preferably 
clampingly secured in a sandwiched relationship between cas 
ing halves 14 and 15. The fluid seal afforded by clamping 
diaphragm 34 between the casing halves is enhanced by 
providing the diaphragm with integrally formed projections 36 
receivable within slots 38 of casing half 14. Further, 
diaphragm 34 may be rendered more flexible adjacent open 
ing 32 by forming the diaphragm such as to form opening 
bounding fold 39. 
A rocker arm 40 to be used in operating the switches of as 

sembly 22 is mounted on casing half 15, as by pivot pin shaft 
42, for pivotal movement in opposite directions from its nor 
mal or centered operating position illustrated in FIG. 2. 
Preferably, rocker arm 40 is arranged within opening 32 and 
provided with feet-like operators 40a and 40b, which are nor 
mally arranged in non-deforming engagement with the outer 
surface of diaphragm 34, when the rocker arm is in its normal 
position. It will be apparent from viewing FIGS. 1 and 2, that 
rocker arm 40 is arranged such as to facilitate pivotal operat 
ing movement thereof by the thumb of the hand of the user 
gripping pistol grip end portion 18. 
An actuator or motion-transmitting device, generally 

designated as 50, is arranged within cavity 20 for the purpose 
of imparting actuating movement to switch assembly operat 
ing slide member 26 in response to movement imparted to 
diaphragm 34 upon pivotal movement of rocker arm 40. In the 
embodiment of the invention shown in FIG. 2, actuator 50 in 
cludes a rocker member 52, which is supported for pivotal 
movement by rivet pin 54 carried on switch assembly mount 
ing bracket flange 56; and a slide plate 58, which is slideably 
received between mounting bracket 24 and casing half 14. 
Slide plate 58 is suitably constrained for reciprocating move 
ment, as by casing guide post 60, which is slideably received 
within slide plate slot opening 62. Rocker member 52 defines 
a pair of feet members 52a and 52b, which are normally ar 
ranged for engagement with the inner surface of diaphragm 34 
in alignment with rocker arm operators 40a and 40b, respec 
tively. Rocker member 52 additionally includes a necked end 
portion 64, which is received within slide plate opening 66. 
Slide plate 58 is operably connected to slide member 26 by an 
integrally formed stud 69, which is freely received within 
mounting bracket opening 27. 

Thus, when rocker arm 40 is pivoted in a clockwise 
direction, as viewed in FIG. 2, diaphragm 34 is deformed by 
operator 40a, rocker member 52 is forced to rotate in a 
clockwise direction by the diaphragm, slide plate 58 is forced 
to reciprocate vertically downwardly by the rocker member, 
and slide member 26 forced to reciprocate vertically 
downwardly by the slide plate into one of its switching posi 
tions. When rocker arm 40 is pivoted in an opposite direction, 
the movements of the rocker member, slide plate and slide 
member are of course reversed. 
As by way of example only, when control 10 is used to con 

trol operation of an electrically operated hoist, pivotal move 
ment of rocker arm 40 in directions opposite from its centered 
position, shown in FIG. 2, will result in either the lowering or 
elevating the hoist chain or cable. 

In view of safety considerations, it is preferable to both au 
tomatically return and retain rocker arm 40 in its centered 
position, whenever the thumb of the user is intentionally or ac 
cidentally removed therefrom. Thus, the centered position of 
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rocker arm 40 may be characterized as being its switch off or 
neutral position. To this end, there is employed a coil spring 
70 received within facing slot apertures 72 and 74, which are 
provided in casing half 14 and slide plate 58, respectively. 
Apertures 72 and 74 are aligned with the direction in which 
the slide plate is reciprocated and have end surfaces engagea 
ble with the respective ends of spring 70. As will be apparent 
from viewing FIG. 2, when slide plate 58 is reciprocated and 
rocker arm 40 is subsequently freed for movement, the bias of 
spring 70 tends to return the slide plate and thus the rocker 
arm to their initial positions, wherein aperture 74 is returned 
and disposed in relative alignment with aperture 72. 
FIG. 3 illustrates a slightly modified control construction 

10', which is particularly adapted to successively operate plu 
ral switches when rocker arm 40 is pivoted in a given 
direction, thereby possessing utility in the control of plural 
speed electric motors. In this construction, the switch as 
sembly heretofore described is replaced with plural switches 
22', which are gang mounted on bracket 24 and include 
operating plungers 22a freely received within bracket opening 
27. Plungers 22a are adapted to be received one in each of a 
plurality of parallel slide plate slots 80, only one being shown 
in FIG. 3. By appropriately staggering slots 80, the sequence in 
which plungers 22a are depressed to effect actuation of the 
several switches 22' may be controlled, such as to provide for 
low speed hoist operation during an initial portion of rocker 
arm movement and for high speed hoist operation during a 
final portion of rocker arm movement. 

In order to prevent unintentional initiation of high speed 
operation when only low speed operation of the control shown 
in FIG. 3 is desired, the rocker arm retaining arrangement 
heretofore described is additionally provided with a second 
coil spring 81. Coil spring 81 is received within facing slot 
apertures 82 and 84, which are provided in casing half 14 and 
slide plate 58, respectively, and aligned with the path of slide 
plate movement. Aperture 84 is shown as having a greater 
length than aperture 82; the difference in lengths 
therebetween delaying initiation of the compression of spring 
81 until immediately before the slide plate has been moved 
sufficiently to initiate closing of switches 22' for high speed 
hoist operation. Additional thumb pressure must therefore be 
applied before high speed operation can be obtained. 
FIGS. 4 and 5 illustrate an alternative embodiment of the 

present control, which is generally designated as 10' in FIG. 
4. In this embodiment a pair of switches 22a' and 22b' are 
mounted on casing half 14 for pivotal movement on pivot 
shafts 90, such that their operating plungers 22a may be com 
pressed by engagement with casing half 14 when the switches 
are pivoted in a counter-clockwise direction, as viewed in FIG. 
4. Suitable means, such as leaf springs 92a and 92b are affixed 
to casing half 14 in order to maintain switches 22a' and 22b' in 
their normal positions shown in FIG. 4. 

Also, as will be apparent from viewing FIG. 4, the 
hereinabove described switch actuating mechanical linkage is 
replaced by the simplified construction generally designated 
at 50'. This construction includes a pair of actuating members 
or projections 94a and 94b, which are preferably molded in 
tegrally with a diaphragm 34. Preferably, when rocker arm 40 
is in its illustrated centered position, operators 40a and 40b 
abut against diaphragm 34, such as to maintain projections 
94a and 94b in surface engagement with switches 22a' and 
22b', respectively. As will be apparent, pivotal movement of 
rocker arm 40 in the clockwise direction, as viewed in FIG. 4, 
will effect actuating pivotal movement of switch 22a' against 
its operating plunger 22a and the return bias of leaf spring 
92a, whereas rotation of the rocker arm in the opposite 
direction will effect actuating pivotal movement of switch 22a 
against its operating plunger 22b and the return bias of leaf spring 92b. 
FIG. 6 illustrates a control construction 10', which is 

structurally similar to control 10' of FIG. 4, but serves to in 
corporate plural controls in a single control unit. Thus, control 
10' includes rocker arm 40, which may be employed to con 
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4 
trol vertical movement of the chain of a hoist, and an addi 
tional rocker arm 40', which may be employed to control 
movement of the hoist along an elevated trackway. In this con 
struction, rocker arm 40 is adapted to operate two pairs of 
microswitches 22a', 22b' via pairs of actuating members 94a, 
94b, and rocker arm 40" is adapted to two pairs of 
microswitches 22a', 22b' via pairs of actuating members 
94a', 94b'. To facilitate mounting of the microswitches, 
microswitches 22a', 22b', and 22a', 22b' are mounted on 
common pivot shafts 90 and 90', respectively. 

It will be understood that casing parts 14 and 15 may, as 
desired, be formed of either metal or plastic and fabricated in 
any desired manner, such as by molding. Further, diaphragm 
34 may be formed from any suitable rubber or plastic com 
position which provides a moisture seal and is not readily 
deteriorated upon exposure to oil, grease or the like. Also, if 
desired, diaphragm 34 may be designed to assist in returning 
the rocker arm to its centered position in addition to perform 
ing its normal sealing and motion-transmitting functions. 
While several embodiments of the present control have 

been described in detail, various additional modifications 
thereof will likely occur to those skilled in the art in view of 
the foregoing description. Thus, it is considered to be broadly 
within the scope of the present invention to employ only one 
electrical switch, thereby necessitating that the rocker arm 
pivot in only one direction relative to its normal operating 
position. Further, spring devices other than those specifically 
described may be employed in each embodiment of the con 
trol for the purpose of retaining the rocker arm in one or more 
of its switch operating positions. 
We claim: 
1. A control device comprising in combination: 
a casing characterized as having an end portion of pistol 

grip shaped configuration, said casing having a cavity 
therein and having an opening in communication with 
said cavity, said casing being formed of mating casing 
halves and said opening being defined by one of said cas 
ing halves; 

at least one electrical switch arranged within said cavity; 
flexible diaphragm means for sealing said opening, said 
diaphragm means being clampingly secured in a sand 
wiched relationship between said casing halves and said 
diaphragm means cooperating with another of said casing 
halves to define said cavity; 

manually operated rocker arm means arranged exteriorly of 
said casing for pivotal movement between switch operat 
ing positions, said rocker arm means being disposed ad 
jacent said opening for engagement with said diaphragm 
means; and said rocker arm means being arranged for en 
gagement by the thumb of the hand of a user gripping said casing end portion; 

switch actuating means, said actuating means being ar 
ranged within said cavity for switch actuating movement 
in response to said rocker arm means induced movement 
of said diaphragm means; and 

means tending to retain said rocker arm means in one of said operating position. 
2. A control device comprising in combination: 
a casing, said casing having a cavity therein and having an 
opening in communication with said cavity; 

at least one electrical switch arranged within said cavity; 
flexible diaphragm means for sealing said opening; 
manually operated rocker arm means arranged exteriorly of 

said casing for pivotal movement between switch operat 
ing positions, said rocker arm means being disposed ad 
jacent said opening for engagement with said diaphragm 
means, 

switch actuating means, said switch actuating means being 
arranged within said cavity for switch actuating move 
ment in response to said rocker arm means induced 
movement of said diaphragm means, said switch actuat 
ing means including a rocker member mounted for 
pivotal movement in response to rocker arm means in 
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duced movement of said diaphragm means and a switch 
operating slide plate mounted for reciprocating move 
ment in response to pivotal movement of said rocker 
member; and 

means tending to retain said rocker arm means in one of 
said operating position. 

3. A control device according to claim 2, wherein said 
retaining means includes spring means resiliently intercon 
necting said casing and said slide plate. 

4. A control switch according to claim 3, wherein said slide 
plate and said casing are each provided with apertures aligned 
with the path of reciprocation of said slide plate, said spring 
means includes a coil spring having ends thereof arranged for 
abutting engagement with ends of said apertures, said coil 
spring tending to maintain said apertures in relative alignment, 
and said rocker arm means being retained in said one position 
when said apertures are in relative alignment. 

5. A control device according to claim 4, wherein at least 
two switches are provided in combination, said slide plate 
being adapted to actuate said switches in succession during 
first and second portions of pivotal movement of said rocker 
arm means from said one position to another of said operating 
positions, said spring means includes another coil spring, said 
slide plate and said casing are each provided with another 
aperture aligned with said path of reciprocation, said other 
casing aperture being shorter than said other slide plate aper 
ture in a direction aligned with said path of reciprocation, said 
other coil spring having ends thereof arranged in abutting en 
gagement with ends of said other casing aperture and engagea 
ble with at least one end of said other slide plate aperture only 
during said second portion of pivotal movement. 

6. A control device according to claim 4, wherein said 
rocker arm means is mounted for pivotal movement in op 
posite directions from said one position into other operating 
positions thereof, and said one position being a switchoff 
neutral position. 

7. A control device according to claim 2, wherein at least 
two switches are provided in combination, said slide plate 
being adapted to actuate said switches in succession during 
first and second portions of pivotal movement of said rocker 
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6 
arm means from said one position to another of said operating 
positions, said retaining means includes a pair of spring means, 
a first of said spring means tending to return said rocker arm 
means to said one position during both said portions of pivotal 
movement and a second of spring means tending to return said 
rocker arm means to said one position only during said second 
portion of pivotal movement. 

8. A control device comprising in combination: 
a casing, said casing having a cavity therein and having an 
opening in communication with said cavity; 

at least one electrical switch arranged within said cavity, 
said switch being supported within said cavity for pivotal 
movement between switching positions; 

flexible diaphragm means for sealing said opening; 
manually operated rocker arm means arranged exteriorly of 

said casing for pivotal movement between switch operat 
ing positions, said rocker arm means being disposed ad 
jacent said opening for engagement with said diaphragm 
means; 

switch actuating means, said actuating means being ar 
ranged within said cavity for switch actuating movement 
in response to said rocker arm means induced movement 
of said diaphragm means, said actuating means including 
at least one actuating member fixed to said diaphragm 
means and arranged for engagement with said switch; and 

means tending to retain said rocker arm means in one of 
said operating position, said retaining means including 
spring means resiliently interconnecting said casing and 
said switch. 

9. A control device according to claim 8, wherein said 
rocker arm means is mounted for pivotal movement in op 
posite directions from said one position into other operating 
positions thereof, two switches are provided in combination, said retaining means includes two leaf springs provided one in 
association with each said switch, a pair of actuating members 
are fixed to said diaphragm means and arranged for engage 
ment one with each of said switches, said leaf springs tending 
to maintain said rocker arm means in said one position, and 
said one position being a switch off neutral position. 
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