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United States Patent Office 3,073,347 
Patented Jan. 15, 1963 

3,073,347 
PENDANT CONTROL DEVICE 

John H. Bent, Fullerton, and Richard H. Olsson, La 
Puente, Calif., assignors to Gardner-Denver Company, 
a corporation of Delaware 

Filed Feb. 2, 1959, Ser. No. 790,406 
6 Claims. (C. 137-636.1) 

This invention relates to a pendant control device for 
hoists, and the like, and more particularly to a pendant 
control device having a single control member for con 
trolling independently a plurality of separate functions. 
An object of this invention is to provide a novel pendant 

control device for controlling four separate functions. 
Another object of this invention is to provide a novel 

pendant control device wherein four independent control 
elements may be actuated selectively by a single control 
member. 
A further object of this invention is to provide a novel 

pendant control device having a universally connected 
rigid pendant control member. 
A still further object of this invention is to provide a 

novel pendant control device adapted to be suitably con 
nected to a device to be controlled. 
The invention provides a housing, for attachment to a 

controlled device, containing at least four control ele 
ments which may be air or hydraulic valves or electric 
switches, for example. An actuator rod is mounted in the 
housing for axial and rotational movement. Operating 
elements associated with the actuator shaft selectively ac 
tuate four independent control elements when the actua 
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tor shaft is rotated or moved axially by means of an at 
tached pendant control rod. 
The novel features of the invention, as well as additional 

objects and advantages thereof, will be understood more 
fully from the following description when read in con 
nection with the accompanying drawings, in which: 
FIGURE 1 is a sectional side view of a pendant control 

device showing two control valves and the control mech 
anism for actuating four control valves; 
FIGURE 2 is an elevation view, partially in section, 

the sections taken along the line 2-2 of FIGURE 1, 
showing parts of two other control valves and the control 
mechanism for actuating four valves; 
FIGURE 3 is a top view taken along the line 3-3 of 

FIGURE 1; and 
FIGURE 4 is a fragmentary view of an alternative em 

bodiment wherein the control elements are electric 
switches. - 

In a preferred embodiment of the present invention the 
pendant control device is provided with four control ele 
ments which are poppet type air valves for controlling 
bleed type control mechanisms for a trolley mounted hoist 
and an associated power trolley for moving the hoist along 
a beam. A hoist control mechanism, of the type which 
may be controlled by the pendant control device, is shown 
and described in Lungerhausen Patent No. 2,743,708, 
issued May, 1956. . - 

Referring now in detail to the drawings, 

like cover 15. The housing 11 includes a tapped boss 17 
in which an arm 19 may be secured for the purpose of 
mounting the device on any suitable support or device to 
be controlled. The device is to be mounted generally in 
the vertical position shown in the drawings. 

Spaced peripherally within the housing 11 are four ver 

the pendant 
control device is housed in a generally cylindrical hous 
ing 11 having a removable bottom plate 13 and a dome. 
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cylindrical member fitted in the lower end of the valve 
bore and having a smaller vertical bore. The valve mem 
ber 25 includes an upper cylindrical portion and an in 
tegral stem 31 which extends downward through and 
beyond the valve seat bore. The valve stem, at the base 
of the valve member 25, has a diameter substantially the 
same as that of the bore in the valve seat and is fitted 
with an O-ring. The valve stem then tapers to a reduced 
diameter portion so that the amount of airflowing through 
the valve is dependent upon the distance the valve mem 
ber is raised off the seat. The lower end of the valve 
stem again has a diameter substantially the same as that 
of the bore in the valve seat to guide the valve member. 
A port 33 in the valve seat communicates with a port 

in the interior housing wall to vent air passing through the 
valve into the interior of the housing. Ports (not shown) 
in the bottom plate 13 provide means for venting this air 
to atmosphere. 
The valve cap 27 is threaded into the top ef the valve 

bore and seals the top of the bore with an O-ring to de 
fine, with the valve seat 23. and valve member 25, a valve 
chamber. The spring 29, compressed between the cap and 
the valve member, biases or loads the valve member into 
seated position and performs other functions to be de 
scribed. A tapped hole 35 communicates the valve 
chamber with the exterior of the housing. An air hose 
37, having a suitable fitting, is fitted in the hole 35 and 
may be connected to a valve mechanism as shown in the 
Lungerhausen patent. The air hose 37 corresponds to 
the air hose 103 of the Lungerhausen patent. 
Two other valves. 21C and 21D, shown partially in 

FIGURE 2, are identical in structure to the above de 
scribed valve but are inverted so that the respective valve 
stems 31C and 31D extend upward rather than downward 
from the valve bores. Each valve 21 has an associated 
tapped hole 35 in the housing, the holes being spaced 90° 
apart around the circumference of the housing. The seats 
for the valves. 21C and 21D are also provided with vent 
ports (33) to the interior of the housing. Vent ports 39 
provide for venting air from the interior of the housing to atmosphere. 
A U-shaped bracket 41 is bolted in inverted position to 

the top of the housing 11. A stud 43 is fixed to the 
transverse leg of the bracket 41 and extends through a 
hole in the cover 15 for the purpose of securing the cover 
to the housing 11 by means of a nut. A vertical slot 45 
is provided in each vertical leg of the bracket 41 and 
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these slots define a control plane which passes through 
the vertical axis of the housing. Pins 47 mounted at the 
base of the bracket extend toward each other to pro 
vide pivots for a "rise' cam 49 and a "lower' cam 51. 
The rise cam 49 is a generally U-shaped member pivot 

ally mounted at its base on the pins 47 and having up 
wardly extending arms 53 lying just within the vertical 
legs of the bracket 41. The rise cam is disposed generally 
to one side of the above mentioned control plane but the . 
arms 53 have concave cam surfaces which curve across 
the control plane. A tab 55 extends horizontally from the 
base of the cam to engage the stem 31 of poppet 
wave 21C. 
The lower cam 51 is also a generally U-shaped member 

pivotally mounted at its base on the pins 47 and having 
upwardly extending arms 57 also lying just within the ver 
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tical bores within which are mounted four poppet type air 
valves 21A, B, C and D. Two of the valves 2A and 21B 
are illustrated in FIGURE 1, each including a valve seat 
23, a valve member 25 which seats on the seat 23, a cap 70 

27, and a coil spring 29. The valve seat 23 consists of a 

tical legs of the bracket 41. The lower cam is disposed 
generally on the side of the control plane opposite from 
the rise cam but the arms 57 have convex cam surfaces 
which curve across the control plane. The lower cam 
is provided with a tab 59 extending horizontally from 
the base to engage the stem 31D of poppet valve 21D. 
An actuator shaft 71 is disposed within the housing, 

the lower portion 73 of the shaft having a square cross 
section and the upper portion 75 having a smaller circu 
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lar cross section thereby forming a shoulder between the 
upper and lower portions. A retainer ring 77 is fixed to 
the shaft adjacent its upper end. A coil spring 79 is 
disposed about the upper portion 75 of the shaft, com 
pressed between a washer bearing against the retainer 
ring 77, at its upper end, and a stop washer 81 which 
bears against the above mentioned shoulder, at its lower 
end. Stop washer 81 rests on an internal flange 83, 
provided within the housing 11, by means of which the 
actuator shaft 71 and its associated parts are supported. 
Spacer washers 85 may be placed between the stop washer 
81 and the spring 79 to increase the compression of the 
spring in order to neutralize the weight of the actuator 
shaft and its associated parts for the purpose of maintain 
ing the actuator shaft in a neutral axial position. It will 
be seen that the weight pending from the actuator shaft 
may be varied. 
A cam engaging ring 91 is rotatably mounted on the 

actuator shaft, at its upper end, bearing against the re 
tainer ring 77 and is secured against axial movement with 
respect to the shaft by means of an additional retainer 
ring 93, for example. Two horizontal, oppositely extend 
ing pins 95 are mounted in the retainer ring and extend 
through the bracket slots 45. A pair of outer rollers 
97 and a pair of inner rollers 99 are mounted on the pins 
95 and are suitably spaced and retained on the pins so 
that the outer rollers 97 ride in the bracket slots 45 and 
the inner rollers 99 engage the cam surfaces of the rise 
cam 49 and the lower cam 51. The outer rollers riding 
in the bracket slots prevent the cam engaging ring from 
rotating with respect to the housing and maintain the 
rollers in the control plane. Washers fixed to the outer 
ends of the pins 95 prevent axial movement of the pins 
with respect to the bracket 41. 
The length of the actuator shaft 71 between the stop 

washer 81 and the retainer ring 77, which contain the 
spring 79, is such that when the stop washer rests on the 
housing flange 83, the cam engaging ring 91 and its as 
sociated rollers are positioned at a point centered be 
tween the ends of the bracket slots 45. This position 
is the neutral axial position of the actuator shaft. When 
the actuator shaft is in this position the spring loaded 
valves 21C and 2D are seated and the respective valve 
stems hold the rise and lower cams in a position where 
their respective cam surfaces lie adjacent the inner roll 
ers 99. When the actuator shaft is moved downward, 
the spring 79 is compressed and the inner rollers 99 bear 
against the cam surfaces of the lower cam 51, which curve 
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4 
A pair of follower arms 121 are each pivotally mounted 

at one end, on either side of the cam 111, in brackets 123 
fixed to the bottom plate 13. The arms lie parallel to 
each other and include cam follower rollers 125 which 
ride on the rotary cam surface 113. The follower arms 
121 are positioned to engage the valve stems 31 of the 
poppet valves 21A and 21B. In the neutral rotational 
position of the actuator shaft and cam 111, both of the 
rollers 125 are riding on the flat portion of the cam sur 
face adjacent to the rise portion. When the actuator 
shaft is rotated in one direction or the other from the 
neutral rotational position, the rise portion engages one 
or the other of the rollers 125 to pivot its respective arm 
upward and to unseat its respective valve. The spring 
force of the valves is sufficient to effect return rotation 
of the cam and actuator shaft to the neutral rotational 
position. The sharp rise 115 on the cam surface engages 
the rollers 125 to limit rotation of the cam to approxi 
mately 45° from the neutral position. This amount of 
rotation is sufficient to obtain full throttle effect from 
the poppet valves. 
A universal joint 131, or other flexible coupling, is 

fixed to the lower end of the actuator shaft 71 and an 
elongated control rod or stick 133 is fixed to the lower 
end of the universal joint. The rod 133 may be any de 
sired length depending on the distance of the housing 
11 from a convenient operating position. A rubber grip 
135, for example, is placed on the lower end of the con 
trol rod to facilitate axial and rotational movement of 
the control rod by an operator. Since control rods of 
different lengths may be used, the accompanying dif 
ference in weight is compensated for by adjusting the 
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across the control plane, pivoting the lower cam to un 
seat valve. 21D. When the actuator shaft is moved up 
ward, the spring 79 is linerely carried up with the shaft 
and the inner rollers 99 bear against the cam surfaces of 
the rise cam 49, which curve across the control plane, 
pivoting the rise cam to unseat valve 21C. When the 
actuator shaft is returned to the neutral axial position, 
from either direction of axial movement, the spring 
loaded valves seat themselves and the cams are returned 
to the original positions shown in the drawings. 
A rotary cam 111, generally cylindrical in shape, is 

mounted for rotation on the bottom plate 13. This cam 
has a reduced diameter portion which extends through 
an opening in the bottom plate and is retained for rota 
tion with respect to the bottom plate by means of a 
washer and retainer ring for example. The can 111 
has an internal square bore, corresponding in size to the 
square portion 73 of the actuator shaft, to provide a 
square-drive or spline drive whereby the cam 111 is ro 
tated with the actuator shaft, but axial movement of 
the actuator shaft is permitted with respect to the cam. 
A cam surface 113 is provided on the upper end of the 
cam 111 about the periphery thereof. The cam surface 
is flat for substantially 180 and then a rise portion is 
provided. Intermediate the rise portion a sharp rise 
or dog 115 is provided which acts as a stop to be de 
scribed, - , , 
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compression of the spring 79. This is accomplished by 
the use of the above mentioned spacer washers 85. 
The above described pendant control device may be 

used for controlling an air driven trolley hoist and an 
associated power trolley for example. The valves. 21C. 
‘and 21D may be used for controlling the hoist and may 
be connected in a manner such that when the control 
rod 133 is moved upward, the rise cam 49 is pivoted 
to actuate the valve 21C to raise the hoist load, and when 
the actuator shaft is moved downward, the lower cam 
51 will be pivoted to actuate the valve 21D to lower the 
hoist load. The valves 21A and 21 B may be used to 
control the power trolley and may be connected in a 
manner such that, when the control is rotated in one 
direction, the valve 21A will be actuated to drive the 
power trolley in a forward direction and, when the con 
trol rod is rotated in the other direction, the valve 21B 
will be actuated to drive the power trolley in a reverse 
direction. 
While the above description of a preferred embodiment 

of this invention describes bleed-type poppet valves, it 
will be apparent that other types of air or hydraulic valves 
may be substituted for the poppet valves without departing 
from the scope of this invention, 

Referring now to FIGURE 4 of the drawing, a frag 
mentary sectional view of a pendant control device similar 
to that of FIGURES 1-3 is shown. In this figure, how 
ever, a spring loaded button-type switch 141A has been 
substituted for the poppet valve 21A. In FIGURE 4. 
the parts of the structure corresponding to that of FIG 
URE 1 are identified by the same reference numerals. 
The switches 141 are mounted in the valve bores of the 
housing 11. A cylindrical guide sleeve 143 is fixed in the 
lower end of the bore. A cap 145 is threaded into the 
upper end of the bore and has a lower portion 147 of in 
sulating material. The guide sleeve 143 and the cap 145, 
with the walls of the valve bore, define a switch chamber, 
and an insulating sleeve liner 149 is placed within the 
switch chamber. A switch, member 151, of insulating 
material, has an upper cylindrical portion which rides 
within the switch chamber and an integral stem 153 which 
extends downward through and beyond the guide sleeve 

75 143. A spring 155 is compressed between the cap 145 



8,073,847 
5 

and the switch member 151 to bias the switch member into 
seated position against the guide sleeve 143. Switch con 
tacts 157 and 159 are mounted respectively on the switch 
member 151 and the insulating portion 147 of the cap. 
These contacts are positioned out of engagement when 
the switch member 151 is seated but are disposed to make 
contact with each other when the switch member is un 
seated or raised by its associated cam follower arm 121. 
A hole 161 in the housing 11 communicates the switch 
chamber with the exterior of the housing. A conductor 
cable 163, connected to the device to be controlled, is se 
cured to the housing in the hole i61 and conductor wires 
165 are connected respectively to the switch contacts 157 
and 159. 

Four switches, as above described, are disposed in the 
housing 11 in the same configuration as that of the valve 
in the preferred embodiment and would be actuated in the 
same manner. It will be apparent that other types of 
switches might be substituted for the switch above de 
scribed without departing from the scope of the invention. 
What has been described is a novel pendant control de 

vice having a single pendant control member which may 
be reciprocated axially or rotated to selectively actuate four 
independent control elements which may be air or hy 
draulic valves or electric switches. 
What is claimed is: 
1. In a pendant control device: a housing; a plurality 

of control elements mounted in said housing; an actuator 
shaft mounted in said housing for axial and rotational 
movement; means providing a neutral axial position for 
said shaft; two cam members each mounted for movement 
in said housing for actuating a control element, a cam 
engaging element rotatably mounted on said shaft, said 
cam members disposed to be moved selectively by said 
cam engaging element when said shaft is moved respec 
tively in one direction or the other from said neutral axial 
position, means providing a neutral rotational position for 
said shaft; a rotary cam mounted for rotation with said 
shaft, two follower arms each mounted for movement in 
said housing for actuating a control element; and said fol 
lower arms disposed to be moved selectively by said rotary 
cam when said shaft is rotated respectively in one direction 
or the other from said neutral rotational position. 

2. A pendant control device comprising a housing; a 
plurality of control elements mounted in said housing, an 
actuator shaft mounted in said housing for axial and rota 
tional movement; means for maintaining said shaft in a 
neutral axial position; two cam members pivotally mount 
ed in said housing each having means for engaging and 
actuating a control element, a cam engaging element 
axially fixed and rotatably mounted on said shaft; said 
cam members disposed to be pivoted selectively by said 
cam engaging element when said shaft is moved respec 
tively in one direction or the other from said neutral axial 
position, a rotary cam rotationally fixed and axially mov 
able on said shaft; two follower arms each pivotally 
mounted in said housing for engaging and actuating a 
control element; said follower arms disposed to be piv 
oted selectively by said rotary cam when said shaft is 
rotated respectively in one direction or the other from a 
neutral rotational position; and means for moving said 
actuator shaft axially and rotationally. m ... 

3. A pendant control device comprising a housing; a 
plurality of spring loaded control elements mounted in 
said housing; an actuator shaft mounted in said housing 
for axial and rotational movement; means for maintain 
ing said shaft in a neutral axial position; two cam members 
pivotally mounted in said housing; each of said cam mem 
bers having means for engaging and actuating a control 
element; a cam engaging element rotatably mounted 
on said actuator shaft and fixed against axial movement 
with respect to said shaft; means for preventing rotation 
of said cam engaging element with respect to said hous 
ing; said cam members disposed to be pivoted selectively 
by said cam engaging element when said actuator shaft is 
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6 
moved respectively in one direction or the other from said 
neutral axial position; a rotary cam mounted for rotation 
with said shaft by means of a spline connection; two fol 
lower arms each pivotally mounted in said housing for 
engaging and actuating a control element; said follower 
arms disposed to be pivoted selectively by said rotary cam 
when said actuator shaft is rotated in one direction or the 
other from a neutral rotational position; said rotary cam 
being maintained in said neutral rotational position by 
associated Spring loaded control elements acting through 
said follower arms; and a control rod connected to said 
actuator shaft and extending from said housing for mov 
ing said shaft axially and rotationally. 

4. A pendant control device comprising a housing: 
four spring loaded valves mounted in said housing; an 
actuator shaft mounted in said housing for axial and 
rotational movement; means for maintaining said shaft 
in a neutral axial position; a cam engaging element ro 
tatably mounted on said shaft and fixed against axial 
movement with respect thereto; means for preventing 
rotation of said cam engaging element with respect to 
said housing; a first cam member, pivotally mounted in 
said housing, having means for engaging and unseating 
a valve and disposed to be pivoted when said shaft is 
moved in one direction from said neutral axial position; 
a second cam member, pivotally mounted in said hous 
ing, having means for actuating another valve and dis 
posed to be pivoted when said shaft is moved in the 
other direction from said neutral axial position; a rotary 
cam nonrotatably mounted on said shaft by means of a 
spline connection; two follower arms each pivotally 
mounted to engage and unseat other of said valves; said 
rotary cam having cam surfaces engaging said follower 
arms adapted to pivot selectively one or the other of said 
arms when said shaft is rotated in one direction or the 
other from a neutral rotational position; said cam and 
shaft being maintained in said neutral rotational position 
by the associated spring loaded valves acting through 
said arms; a dog on said cam for engagement with said 
follower arms to limit rotation of said cam and shaft 
in either direction from said neutral rotational position; 
and a control rod connected to said actuator shaft by 
means of a universal joint to provide an extension of 
said actuator shaft. 

5. A pendant control device comprising a housing; 
four Spring loaded electric switches mounted in said hous 
ing; an actuator shaft mounted in said housing for axial 
and rotational movement; means for maintaining said 
shaft in a neutral axial position; a cam engaging element 
rotatably mounted on said shaft and fixed against axial 
movement with respect thereto; means for preventing 
rotation of said cam engaging element with respect to 
Said housing; a first cam member pivotally mounted in 
said housing, having means for actuating one switch and 
disposed to be pivoted when said shaft is moved in one 
direction from said neutral axial position; a second cam 
member pivotally mounted in said housing having means 
for actuating another switch and disposed to be pivoted 
when said shaft is moved in the other direction from said 
neutral axial position; a rotary cam nonrotatably mounted 
on said shaft by means of a spline connection; two fol 
lower arms each pivotally mounted to actuate other of 
Said Switches; Said rotary cam having cam surfaces en 
gaging Said follower arms adapted to pivot selectively one 
or the other of said arms when said shaft is rotated in 
one direction or the other from a neutral rotational posi 
tion; Said cam and shaft being maintained in said neutral 
rotational position by the associated spring loaded 
Switches acting through said arms; a dog on said cam for 
engagement with said follower arms to limit rotation of 
Said cam and shaft in either direction from said neutral 
rotational position; and a control rod connected to said 
actuator shaft by means of a universal joint to provide 
an extension of said actuator shaft. 

6. The invention defined in claim 3, together with a 
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dog on said rotary cam for engagement with said follower 
arms to limit rotation of said rotary cam and shaft in 
either direction from said neutral rotational position. 
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