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ELECTROMECHANICAL CONTROL DEVICE 
John rI'. Ellis, Jr., Maine Township, Cook County, Ill., 

assigner to Hanna Engineering Works, Chicago, Ill., a 
corporation of Illinois 

Original No. 2,968,284. dated Jan. 17, 1961, Ser. No. 
819,480, June 1t), 1959. Appiication for reissue Nov. 
22, 1961, Ser. No. 154,941 

14 Claims. (Cl. 121-41) 
Matter enclosed in heavy brackets [] appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to an improved electromechan 
ical control device and especially to one which is capable 
of determining the mechanical position of a machine to 
any one of a plurality of positions or controlling the 
indication of predetermined positions. 

In many industrial applications it is necessary to con 
trol from a distant point the position of a mechanical 
device, such as, a rod of a pneumatic or hydraulic 
cylinder, a nut on a screw, or any other member relative 
to a second member. This necessity is particularly acute 
in the control of valves in chemical processing industries. 
Various stop limit means and switches have been devised 
for such applications, but all of these means do not till 
all of the needs for all industrial applications. Many of 
the present devices have only a limited range, or they 
may operate in only one or two positions. Furthermore, 
these devices have their preselected positions ñxed and 
cannot be adjusted to compensate for changes in opera 
tions or advances in technical procedure. Many of these 
prior art devices require a large piece of equipment which 
is not easy to install and is delicate so that it is not able 
to withstand rugged duty. 

Another problem confronting the manufacturer of 
position control equipment is that the equipment is 
usually designed for one purpose only or possibly one 
industry, so that there is added expense in providing 
various and sundry sizes and types for various applica 
tions, thus the cost of each piece of equipment is pro 
hibitively great. 

It is one of the objects of the present invention to 
provide an electromechanical control device which is 
capable of determinijng any number of preselected posi 
tions, and the positions may be adjusted or changed in 
the field or in the factory. 

It is another object of the herein disclosed invention 
to provide an electromechanical control device which is 
compact and rugged. 

It is a further object of the instant invention to provide 
an electromechanical control device which may be used 
in any one of a large number of applications. 

It is a still further object of this invention to provide 
an electromechanical control device which is capable of 
controlling positions over a long stroke length. 

It is another object of the present invention to provide 
an electromechanical control device which is enclosed. 

Other objects and uses of this invention will become 
apparent to those skilled in the art upon a study of the 
following specification in conjunction with the drawings 
which show: 
FIGURE 1 is a side View of an electromechanical con 

trol device embodying the present invention mounted on 
a pneumatic cylinder; 
FIGURE 2 is a cross sectional view of the electro 

mechanical control device shown in IFIGURE l; 
FIGURE 3 is a cross sectional view taken on line 3--3 

in FIGURE 2; 
FIGURE 4 is an enlarged cross sectional view taken on 

line 4-4 in FIGURE 3; 
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FIGURE 5 is an electrical circuit diagram of the device 

shown in FIGURE 1; and 
FIGURE 6 is an enlarged side view of an electrical 

switch taken on line 6-6 in FIGURE 4. 
Referring now to the drawings and specifically to 

y FIGURE l, electromechanical control device or controller 
10 is shown fixed on a pneumatic cylinder 12 which pro 
vides an operating means. The pneumatic cylinder 12 
has a conventional construction in that it includes a pair 
of steel heads 14 and 16 with a tube 18 fixed to them. 
A piston 20 is slidably mounted in tube 18 and a rod 22 
is fixed to the piston and slidably extends through head 14. 
A gland 24 seals the clearance space between head 14 
and rod 22. 
The heads 14 and 16 contain air passages 26 and 28, 

respectively, to allow air to enter the cylinder and apply 
pressure to the piston. A solenoid valve 30 controls the 
ñow of air into passage 26 thereby regulating the applica 
tion of pressure to the left side of piston 20‘, and `a 
solenoid valve 32 controls the flow of air into passage 28 
thereby regulating the application of pressure to the right 
side of piston 20. Air is provided to the solenoid valves 
30 and 32, which act as control means for the cylinders, 
from a convenient source which is not shown. 
The controller generally includes a housing 34, a 

plurality of electrical switches mounted in the housing, 
which switches are described and identified in detail 
below, a pair of cams 36 and 37 which is slidably 
mounted in the housing and engaging the switches, and a 
selector 38 for electrically connecting the switches with 
an electrical power source, not shown, which selector is 
mounted at a convenient station. 

Looking now to FIGURES 3 and 4, which show cross 
sectional views of controller 10, the details of housing or 
frame 34 may be seen therein. The housing generally 
includes a ñoor 40 secured to the cylinder, a pair of 
side walls 42 and 44 formed integral with the floor, a 
top or cover 46 secured to the side walls by screws, not 
shown, and a pair of end walls 48 and 50. The ñoor has 
a pair of cam channels 52 and 54 formed in a raised 
portion 56 between a pair of switch supporting walls 58 
and 60. The channels 52 and 54 slidably receive cams 36 
and 37 respectively. The cams are supported and guided 
in the channels to engage the electrical switches as de 
scribed below. It may be seen that cam channels 52 and 
54 are parallel; and walls 58 and 60 are parallel to the 
adjacent cam channels. Each of the switch supporting 
walls is identical in construction to the other wall. Bracket _ 
recesses 62 and 63 are formed on adjacent sides of the 
respective walls 58 and 60, and set screw inclinations 64 
and 65, respectively, are formed on the sides opposite 
the respective recesses. The bracket recesses 62 and 63 
are adjacent to the respective cam channels 52 and 54. 
The above-mentioned plurality of switches is mounted 
on the two walls 58 and 60 as is described hereinafter. 
The top or cover 46 closes the top of housing 34. A 

gasket 66 between the cover and the end and side walls 
seals the housing and allows the cover to lbe removed and 
replaced with an adequate seal. The end wall 48 slid 
ably receives the cams and has a nylon wiper 68 in en 
gagement with each of the cams. The wipers provide 
a sealing means between the cams and the end wall 48. 
Both wipers are held in position by a wiper plate 70 which 
is ñxed to end wall 48. It is clear that the wipers and the 
gasket serve to seal the housing so that the interior of the 
housing is protected from the atmosphere. 
Cams 36 and 37, which are identical, are fixed to the 

rod 22 by a rod and cam connector. The connector in 
cludes a double cam collar 72 which is fixed to the cams 
by a cam pin 74. A channel guide 76 is fixed to the 
bottom of the cam collar. A rod collar 78 is fixed to 
the rod ‘22 and a stud 80, which is fixed in the rod collar, 
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is'received in the channel guide to complete the connec 
tion between the cams and the rod. 
The above-mentioned plurality of switches includes 

eight switches mounted in one plane in housing 34. Of 
the eight switches, four are normally biased open `or 
normally open switches 94, 96, 98, and 100, .and the 
remaining switches are normally biased closed or nor 
mally closed switches 102, 104, 106 and 108. As may 
be seen in AFIGURE 3, the switches are mounted on the 
walls 5S and 60. The switches are electrically con 
nected as shown in FIGURE 5 and the wir-es enter the 
frame or housing through side wall 42 with a sealing 
lgasket at the entrance (not shown) to seal the interior 
of the frame. 
Each of the switches is mounted on its respective wall 

in the same manner as each of the other switches, so 
that all the switches are the same distance from their 
respective cams. Looking now specifically to FIGURES 4 
and 6, which show switch 98 in detail, switch 98 includes 
a body 110 which has an actuating arm 112 mounted 
thereon. The actuating arm has a roller 114 mounted on 
its free end to engage its respective cam, cam 36. The 
body 110 is mounted on a switch bracket 116, 
The switch bracket is a unitary sheet metal member 

having a hook portion 117 which is adapted for engage» 
ment with the bracket recesses. Formed on the other 
end of the bracket is a mounting tab 118 and a pair of 
upstanding ears 119. A pair of screws 120 fasten the 
`switch to the ears. The tab 118 has a set screw 121 
threadedly mounted therein and the set screw engages 
the wall 58 to `draw the hook portion in tight engage 
ment with the wall to hold the switch in position. Set 
screw 121 fixes the switch to the retainer 58, but it is 
evident that the switch may be moved from one position 
to another by loosening the set screw, sliding the switch 
to a new position, and then tightening the set screw. 
Each of the switches mentioned above is mounted on 
identical brackets 116 and in the same manner on their 
respective switch supporting walls. 
As may be seen in FIGURE 3, switch 94 is mounted on 

wall 58 so that its roller is adjacent to end wall 48 and 
switch 108 is mounted on wall 60 with its roller adja~ 
cent to wall 50. Switches 96 and 102, which form a pair 
of switches in which one of the switches is a normally 
open and the other switch is a normally closed, are 
mounted on respective walls 58 and 60 and engage their 
respective cams. Switches 100 and 106 are also mount 
ed on their respective walls 58 and 60 and engage their 
-respective cams. Switches 98 and 104 are mounted on 
their respective walls and are operated by cams 36 and 
37 as are all of the abovementioned switches. 

All of the normally open switches >are electrically con 
nected to `solenoid valve 30 by conventional wiring, and 
,all of the normally closed switches are connected to 
solenoid valve 32 by conventional wiring as shown in 
FIGURE 5. The plurality of switches is connected to the 
selector 38, which is a multiposition switch, and the en 
tirek circuit is connected to a suitable source of electrical 
`energy not shown. Inasmuch as the circuit diagram for 
FIGURE 5 shows the actual position of the various 
:switches for the position of the cams as shown in FIG 
URE 3, it may be seen that normally closed switch 104 
is open, and normally open switch 98 is also open, since 
the respective cams end in the space between the two 
switches. The remaining switches in the circuit have the 
attitude indicated in the Icircuit diagram; i.e., normally 
open »switches 94 and 96 are closed, normally open switch 
100 is open, normally closed switches 106 and 108 are 
closed, and normally closed switch 102 is open. 
As may be seen in FIGURE 5, the electrical switches 

are selectively connected to a source of electrical power 
through the operation of selector 38 which is a ñve posi 
«tion switch. When the selector 38 is adjusted to activate 
station A, then switch 108 is connected to a source of 
electrical power. At station B, switches 100 and 106 are 
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4 
connected; station C provides for the connection of 
switches 98 and 10‘4; switches 96 and 102 are connected 

` through station D; and switch 94 is connected to the 
source of power through station E. Thus, an operator 
need only operate the selector to connect a selected switch 
or switches with the source of power. 
To describe the operation of the controller, attention 

can be focused on a single pair of switches, for example 
the switches 98 and 104. The switches 98 and 1104 are 
spaced along the movement path of the cams 36, 37 so 
that movement of the ends of the cams to the right in the 
drawings past the pair of switches first operates the switch 
104 and then operates the switch 98 and, conversely, 
movement of the ends of the cams to the left past the 
pair of switches Jîrst restores the switch 98 and then re 
stores the switch 104. 

The switch 104 is an actuator for the control circuit 
including the solenoid valve 30 which drives the rod 22 
and thus the cams 36 and 37 to the right, while the switch 
98 is an actuator for the control circuit including the 
solenoid valve 32 which drives the rod and the `cams to 
the left. 
By moving the selector 38 to its station C, the pair of 

switches 98 and 104 are coupled to the control circuits 
so that operation of the switch 104 deactivates the control 
circuit including the solenoid valve 30, whereas operation 
of the switch 98 activates the control circuit including the 
solenoid valve 32. Since activation of the exemplary 
control circuits in the illustrated embodiment involves 
energization of the respective solenoid valves 30 and 32, 
and since the switches 98, 104 are directly coupled to the 
respective valves, the switch 104 is normally closed and is 
opened when operated, while the switch 98 is normally 
open and is closed when operated. 

The effect of moving the selector 38 to its station C can 
now be readily seen. If the ends of the cams 36, 37 are 
t0 the right of the pair of switches 98, 104, both switches 
will be operated with the result that only the control cir 
cuit including the solenoid valve 32 is actuated. This 
causes the rod 22 and the cams 36, 37 to be driven 
toward the left until the switch 98 is restored, whereupon 
movement of the rod 22 and the cams 36, 37 is halted. 
If the ends of the cams 36, 37 are to the left of the 
pair of switches 98, 104, neither switch will be operated 
with the result that the control circuit including the sole 
noid valve 30 is actuated. This drives the rod 22, and 
the cams 36, 37, to the right until the switch 104 is op 
erated to deactivate the operating control circuit and halt 
movement of the rod and the cams. Thus, energizing 
the pair of switches 98, 104 by coupling them to their re 
spective control circuits causes move-ment of the rod di 
rectly to a null or deadband position where the switch 98 
is not operated and the switch 104 is operated. The mag 
nitude of the null or deadband position is, ofcourse, de 
termined by the amount of travel required of the rod 
22 to operate or restore the respective switches 98, 104. 
The rod and its associated cams 36 and 37 are driven di 
rectly to this selected deadband position, whether the 
cams 36, 37 have been positioned to the right or to the 
left of the pair of switches 98, 104, whenever the selector 
38 `energizes the switches by being shifted to the sta 
tion C. 

In the illustrated construction, the controller permits 
the positioning of the rod 22 in any of jive selected posi 
tions. T wo additional pairs of switches 96, 102 and 100, 
106 function in the same manner as does the pair of 
switches 98, 104. In addition, the switches 94 and 108 
serve as limit switches to determine the extreme end posi 
tions of the rod Z2. There are thus two opposite end posi 
tions and three null or deadband positions provided for 
the exemplary controller. 
As was pointed out above, the circuit diagram of FIG. 

5 shows the condition of the switches for the position of 
the rod 22 and its associated cams as shown in FIGS. 1-3. 
[The controller determines the position of rod 22 in any 



25,257 
5 

one of five selected positions. As was pointed out above, 
the circuit diagram shows the condition of the switches 
for the position of the cams as shown in FIGURE 3.] 
When selector 38 has its indicator positioned at station D, 
two switches are energized, i.e. switches 102 and 96. Be 
cause the respective cams are in engagement with both 
of those switches, normally open switch 96 is closed and 
normally closed switch 102 is open so that solenoid 32 
is energized to allow air to enter the cylinder through 
passage 28. Thus pressure is lapplied to the right side 
of piston 20 thereby forcing piston 20 to the left. As 
piston 20- moves to the left it carries with it rod 22 and 
cams 36 and 37, so that, as cam 36 passes switch 96, 
normally open switch 96 opens to defenergize solenoid 
[valves] valve 32. The pressure is relieved from piston 
20 ̀ and the piston stops its movement. Should any other 
of the positions be desired, the selector need only be ad 
justed so that the proper switches are energized and the 
piston will be moved to the appropriate position in the 
manner described above. 
From the foregoing description, it may be seen that 

each of the switches in a pair is operated by a separate 
cam. This particular arrangement allows the [control 
ot] nulls or deadbands to be extremely small and thus 
the position to be determined by the controller to be eX 
tremely accurate. Each switch in a pair is positioned 
independently of the other switch so that the relative dis 
tance between actuating positions of the switches may be 
as small as one-thousandth (0.001) of an inch. It is ap 
parent that the length of each of the cams need not be 
identical to the length of the other cam since each switch 
is operated by its respective cam. 
Although only tive preselected positions are shown in 

the instant device, more positions may be added by add 
ing additional switches. Should it be desirable to have 
very small increments between positions, additional cams 
may be added with additional switches so that there will 
be a. great number of preselected positions. The con 
troller is compact and versatile so that it lends itself to 
many more applications than that disclosed herein. The 
length of the stroke controlled by the controller is not 
limited in any manner. 
From 'the above description, it is evident that the con 

troller is economical to manufacture and produce. The 
housing is made from extruded metal parts. For in 
stance, the ñoor, side walls, cam support and walls, are a 
single piece of extruded metal. The top is a sheet of ma 
terial cut to size. The switches are standard parts, the 
brackets for the switches are simply pieces of sheet metal 
Iappropriately bent, and set screws secure the switches in 
place. Each oi the cams is a single rod, and the end walls 
are simply rectangular members with holes to receive the 
cams. Thus, the electrical position controller is a simple 
device which is economical to produce. The electrical 
parts are not complex and the wiring is quite simple. 

Although a specific embodiment of the present inven 
tion was shown in detail it will be obvious to those skilled 
in the art that many variations, modifications and changes 
may be made without departing from the spirit and scope 
of the present invention. For instance, a hydraulic cyl 
inder may be used with the present invention as well as a 
pneumatic cylinder. Or, the controller may be used as 
an indicator rather than for controlling the position of a 
member. It is expressly understood that the present in 
vention is limited only by the appended claims. 
What is claimed is: 
1. In an operating device having a cylinder with a rod 

movably mounted in said cylinder and a pair of solenoid 
valves regulating the flow of operating tluid into said 
cylinder, the improvement comprising: a position control 
device having a frame mounted on the cylinder, a pair of 
cams reciprocally mounted in the frame, said cams con 
nected to each other and the rod, each of said cams having 
an actuating portion, a plurality of electrical switches 
‘mounted on said frame in engagement with the respective 
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6 
cams, a plurality of said switches being normally biased 
opened, the remainder of said switches being normally 
biased closed switches, said switches being mounted on 
the frame in pairs, each p-air including a normally biased 
open and a normally biased closed switch, a plurality of 
said switches being positioned for actuation by the actuat 
ing portion of one of said cams, the remainder of the 
switches being positioned for actuation by the actuating 
portion of the other of said cams, all of the normally open 
switches being capable of being electrically connected to 
one of the solenoid valves, all of the normally closed 
switches being capable of being electrically connected to 
the other of said solenoid valves, and a selector for con 
necting a selected pair of switches with their respective 
solenoid valves, whereby the rod is moved in the cylinder 
to respond to the position of the cams. 

2. A position control device for use with a cylinder 
having a rod and a pair of solenoid valves connected to 
the cylinder, one of the solenoid valves controlling the 
flow of an operating ñuid into the cylinder to control the 
movement of the rod in one direction, and the other sole 
noid valve controlling the ñow of an operating fluid into 
the cylinder to control the movement of the rod in the 
other direction, said position control device including a 
frame mounted on said cylinder, a cam movably mounted 
in said frame, a plurality of pairs of normally open elec 
trical switches and normally closed electrical switches 
mounted on the frame for actuation by the cam, said cam 
connected to the rod in said cylinder, and a selector for 
connecting one of the switches in a pair with one of the 
solenoid valves and the other of the switches in the pair 
to the other solenoid valve. 

3. A position controller having a frame, a cam recti» 
linearly movable in said frame, said cam having an actuat 
ing portion, said actuating portion terminating abruptly, 
a pair of electrical switches mounted on said frame, o-ne 
of said switches being biased normally open, the other of 
-said switches being biased normally closed, each of said 
switches having an actuating member for engagement with 
the actuating portion of the cam to operate the respective 
switches, said actuating members having a short distance 
therebetween, and means for connecting the switches to 
an operating control means for controlling the movement 
of the cam, whereby the operating control means con 
trols the movement of the cam to a position until the end 
of the actuating portion of the cam is position between 
the actuating members of the switches which are in 
operation. 

4. A control device including a frame, a pair of con 
nected cams movably mounted on said frame, each of 
said cams having an actuating portion, a plurality of nor 
mally open and normally closed switches mounted on said 
frame, said switches mounted on the frame in pairs, each 
of said pairs including a normally open switch and a nor 
mally closed switch, one of said cams en‘gageable with a 
plurality of the switches, the other of said cams engage 
able with the remainder of said switches, each of said pairs 
of switches being positioned on the frame, to have the 
actuating portion of one of the cams operatively engage 
its respective switch while the other switch of the pair is 
unaffected by the actuatingfportion of its respective cam, 
and a selector for connecting a selected pair of switches 
with operating means. 

5. A control device comprising a frame, a plurality of 
cams reciprocally mounted on said frame, each of said 
cams having an actuating portion, means connecting -said 
cams to each other in a unit, a plurality of electrical 
switches moveably mounted on the frame in operative 
`engagement with the respective cams, a number of said 
switches being normally biased open switches and the 
remainder of said switches being normally biased closed 
switches, each cam being operatively enlgageable with one 
of the normally biased open switches being operatively 
engageable with only normally biased open switches, each 
cam being operatively engageable with one of the nor 
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mally biased closed switches being operatively engageable 
with only normally biased closed switches, said frame in 
cluding means for mounting all of said switches the same 
relative distance from their respective cams, said switches 
mounted in pairs of a normally biased open and a nor 
mally biased closed switch, each of said pairs of switches 
being positioned on the frame to have the actuating por 
tion of one of the cams operatively engage one of the 
switches while the other switch is unaiïected by the ac 
tuating portion of its respective cam, and a selector for 
selectively connecting a pair of switches with an electric 
power source. 

6. A position control device having a frame, a plu 
rality of pairs of electrical switches mounted on said 
frame, each of said pairs including a normally open and 
normally closed switch, each of said switches having an 
actuating member, each pair’of normally open and nor 
mally closed switches having a space between the actuat 
ing members of the respective switches, a cam'movably 
mounted in said frame, said cam having an actuating por 
tion operatively engageable with the actuating members 
for operating the respective switches, said actuating por 
tion of the cam having one end positionable between ac 
tuating members of a pair of electrical switches to opera 
tively engage one of the actuating members while the ac 
tuating member of the other switch of the pair is un 
affected, and a selector for connecting a selective pair of 
switches with an operating means. 

7. A position control device for use with a cylinder hav 
ing a rod and a pair of solenoid valves connected to the 
cylinder, one of the solenoid valves controlling the flow 
of an operating fluid into the cylinder to control the move 
ment of the rod in one direction, the other solenoid valve 
controlling the flow of operating ñuid into the cylinder 
to control the movement of the rod in the other direction, 
the control device including a frame, a plurality of elec 
trical switches mounted on said frame, one half the num 
ber of said switches being biased open switches and the 
other half `being biased closed switches, said switches 
mounted on the frame in pairs with a normally open 
switch and a normally closed switch in each pair, a 
pair of »cams movably mounted on said frame, said cams 
operatively engaging each pair of switches, said cams se 
cured to the rod to move with said rod, and a selector 
selectively connecting a pair of switches with the sole 
noids, whereby the switches control the operations of the 
solenoids to position a selected cam relative to a selected 
pair of switches. 

8. A control device having a frame, a plurality of pairs 
of switches mounted on the frame, each pair of switches 
including a normally open and normally closed switch, 
each of said switches having an actuating member, each 
pair of normally open and normally closed switches hav 
ing a relative small space between the actuating members 
of the respective switches, a pair of cams movably 
mounted on said frame, one of said cams engageable with 
the actuating members of a plurality of normally open 
switches and the other of said cams engageable with the 
actuating members of a plurality of normally closed 
vswitches for operating the respective switches, each pair 
of switches being positioned on said frame to have one 
of the switches operatively engageable with its respective 
cam while the other switch is unaffected by its respective 
cam, and a selector selectively electrically energizing one 
pair 0f switches at a time. 

9. A position control device having a frame, a plurality 
of pairs of normally open and normally closed switches 
>mounted on said frame, each of said switches having an 
actuating member, each pair of normally open and 
normally closed switches having a space between the 
actuating members of the respective switches, a cam 
movably mounted in said frame, said cam engageable 
with the actuating members for operating the respective 
switches, each of said pairs of switches being positioned 
on said frame to have the actuating member of one of 
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8 
the switches in a pair in operative engagement with the 
cam while the other switch of the pair is unaffected by 
the cam, and a selector for connecting a selected pair of 
switches with an operating means. 

l0. A position control device comprising a frame, a 
plurality of normally biased open electrical switches 
mounted on said frame, a cam movably mounted on said 
frame and in operable engagement with said switches, 
a plurality of normally biased closed electrical switches 
mounted on said frame, -a second cam movably mounted 
on said frame and in operable engagement with the nor 
mally biased closed electrical switches, means connecting 
said cams to move in unison, said switches being mounted 
on the frame in pairs with a normally biased open switch 
and a normally biased closed switch being in each pair, 
each of said pairs of switches being positioned on said 
frame to have one of the cams operatively engage one 
of the switches of the pair and the other switch of the 
pair being unaffected by its respective cam, and a selector 
for electrically connecting selectively a pair of switches 
with an electrical source. 

ll. The position control >device specified in claim l0 in 
which the frame has a pair of side walls integral with a 
floor, a pair of end walls sealing the ends of the side 
walls and iloor, said cams slidably mounted in one of said 
end walls, gasket means between the cams and the respec 
tive end wall, and a top sealingly mounted on the side 
walls and the end walls, whereby the interior of the frame 
is sealed from the atmosphere. 

12. A position control device having a frame, a pair 
of cams in one plane reciprocally moveably mounted on 
said frame, each of said cams having a sharply terminat 
ing actuating portion, means connecting said cams to each 
other for movement of said cams in unison in the plane 
of said cams, a normally biased open switch operatively 
engageable with the actuating portion of one of said cams, 
a normally biased closed switch operatively engageable 
with the actuating portion of the other of said cams, and 
means for connecting electrically said switches to an 
electrical power source, said switches being mounted on 
the frame and being positioned relative to each other 
and their respective cams to have the normally biased 
closed switch open and the normally biased open switch 
open when the cams are in one position with one of the 
cams having its actuating portion in engagement with one 
of the switches. 

13. In a positioning device having a movable element 
coupled to a reversible drive, the combination compris 
ing, a first control circuit for »operating said drive in a 
forward direction upon actuation of said first circuit, a 
second control circuit for operating said drive in a re 
verse direction upon actuation of said second circuit, a 
plurality of pairs of actuators for said first and second 
control circuits spaced along the movement path of said 
element, each of said pairs having first and second actu 
ators spaced so that the first actuator and then the second 
actuator is operated upon movement of the element in 
said forward direction past the actuator pair and, con 
versely, the second actuator and then the first actuator 
is restored upon movement of the element in said re 
verse direction past the actuator pair, and means for se 
leetively energizing any one of said pairs of actuators by 
coupling said jîrst actuator of the selected pair to said 
first control circuit for deactivating this circuit upon op 
eration of said first actuator, and coupling said second 
actuator of the selected pair to .said second control cir 
cuit for activating this circuit upon operation of said sec 
ond actuator, whereby operation of said means to ener 
gize a selected pair of actuators causes said element to 
be driven directly to the position where said y’irst actu 
ator of the selected pair is operated and said second 
actuator of the selected pair is not operated. 

14. 1n a positioning device for a shiftable element ca 
pable of remotely positioning the same in a selected one 
of a plurality of positions along its path of movement, 
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the combination comprising, first and secon'd power ap 
plying means having respective electric control circuits, 
said power applying means being arranged for control-v 
ling movement of the element in` one direction or the 
other in response to energization of the respective cir 
cuits, a plurality of positioning stations along the path 
of movement of the shiftable element each having a pair 
of switches for actuation by the shiftable element, each 
pair of switches being spaced to define a null position 
therebetween, means for selectively energizing each pair 
of switches of the circuits of the respective power apply 
ing means, the switches of each pair being so arranged 
that one of the switches is operable for actuating the first 
power applying means when the shiftable element is 
spaced from the associated null position in one direction, 
and so that the other switch is operable for actuating 

10 

15 

10 
the second power applying means when the shiftable 
element is spaced away from the station null position 
in the opposite direction so as to center the shiftable ele 
ment at the null position of the selected station. 
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