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3,075,348 
SEASE SEGRALREG SYSTER 

Water Zober, Robinsoy, N.S., assignor to ERectronic AS 
sociates, inc., Fong Brancia, N.S., a corporation of New 
Jersey 

Fies are 28, 1960, Ser. No. 39,363 
5 (Cairns. (C. 74-221) 

This invention relates generally to a signaling system 
and more particularly to such a system for setting and 
interrogating the position of a plurality of remote shafts. 

in at least some present day signaling systems it has 
become customary to utilize the position of a potention 
eter wiper arm for the purposes of electrical as well as 
mechanical indication and/or control. The potention 
eters utilized in these signaling systems are often disposed 
in a plurality of turns, and the associated wiper arms are 
adapted to traverse the potentiometer length in response 
to moveinent of a rotatable shaft. It is not uncommon 
for the potentiometer shafts to be coupled directly to a 
suitable indicating device, but in the usual case the shafts 
are coupled directly to the shafts of conventional servo 
transmitters or receivers so that the wiper arm positions 
can be continuously interrogated and/or reset. in ex 
panded systems, utilizing large numbers of potenticineters, 
the number of components and their interconnecting wir 
ing becomes exceedingly complex. The present inven 
tion is directed to a remote signaling system which reduces 
materially the number of components which were former 
ly required to set and interrogate the wiper arm positions 
of a plurality of potentiometers. 

in its simplest form, the present invention is directed to 
a signaling system comprising a plurality of rotatable 
shafts, each respectively coupled to the wiper arm of a 
potentionaeter. A driving means including an edless 
beit is provided and adapted to selectively impart rctation 
ai movement to any one of said plurality of shafts. Se 
lecting means, such as a relay, are operatively associated 
with each of the shafts for selectively engaging the belt 
with a shaft, whereby linear movement of the belt in 
parts rotational movement to the selected shaft. 

It is, therefore, an object of the present invention to re 
duce the number of drive actors required to set the angu 
lar position of a plurality of shafts. 

it is another object of the present invention to provide 
a signaling system where the linear movement of a drive 
illenber is utilized to set the angular position of a plu 
rality of shafts. 
Another object of the present invention is to selectively 

set the angular position of a plurality of shafts through 
the use of a single drive member. 
A further object of the present invention is to automati 

cally maintain a constant tension on an endless belt. 
Still another object of the present invention is a re 

mote signaling system which is economical in construc 
tion and reliable and accurate in operation. 

These and other objects, features and advantages will 
become apparent from the following description of a pre 
ferred embodiment of the present invention taken in con 
nection with the accompanying drawings wherein: 
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be of conventicinal design and provided with a wiper arm, 
not shown, operatively connected to a rotatable shaft 12. 
Each shaft 52 extends outwardly of one end of the re 
spective potentioneter casing structure through an ex 
ternally threaded boss 54. Ross S4 is adapted to receive 
a nut 6 for fixedly mounting a potentiometer 9 on a 
mounting plate 58 with the shaft 2 extending upwardly 
through suitable holes provided therein. The mounting 
plate 18 may be provided with opposed upturned edge 
portions to increase the rigidity thereof. In FIG. a plu 
rality of shafts 12 are seen to be disposed along the 
length of the plate 3 in a staggered arrangement to form 
two parallel spaced columns. Alternate shafts along the 
length of mounting plate 8 are seen to be mounted in 
opposed columns. 
There is secured to the end of each shaft 2 a suitable 

pulley 28 which is adapted to have its peripheral surface 
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F.G. i is a partial front elevation view of the present 
invention with certain parts shown in an active position, 
and certain other parts shown in an inactive position; 

FIG. is a fragmentary sectional view of the device 
of FIG. taken along the line i-ii thereof; and 

FiG. ii is a fragmentary sectional view similar to FIG. 
taken along the line II-II. 
Referring now to the drawings, there is illustrated in the 

figures a device according to the present invention for 
setting and interrograting the wiper positions of a plu 
rality of potentiometers 9. The potentiometers () may 

65 

engaged by the one or outer surface of a substantially flat 
belt mernber 22. The beit member 22 may be made of a 
suitable rubberized fabric in an endless loop and to have 
its other of inner surface disposed to engage the periph 
eral Surface of a pair of pulleys 24, 26. The peripheral 
surface of each pulley may be rubberized to improve the 
frictional engagement between the pulleys and the belt. 
The pulleys 24, 25 are preferably provided with upper 
and lower surface of an increased diameter in order to 
provide a fanged peripheral edge to retain thereon the 
belt 22. 
A pair of shafts 28, 30 are mounted at opposed ends of 

the plate 13 substantially intermediate the pair of col 
unns of shafts 12 for rotational novement. The shaft 
28 is suitably coupled to a servo motor or other motive 
device, not shown, and the pulley 24 mounted thereon 
comprises the driving member for the belt 22. Pulley 26 
is mounted or the shaft 36 and constitutes a driven or . 
idler merinber for the belt. As shown in FEG. , the diam 
eter of pulleys 24 and 26 is selected to provide a normal 
Smali space between the one or outer surface of the belt 
22 and the peripheral surface of the pulleys 20. 
An actuator or selector means 32 is provided to op 

erate in conjunction with each of the pulleys 28, and is 
preferably in the form of an electromagnet or solenoid 
provided with an armature 34 which is disposed to op 
erate in a plane substantially parallel to and spaced from 
the botton Surface of mounting plate 18. As shown in 
FIG. Ii, the armature 34 has its center line disposed at 
Substantially a right angle to the center line of a corre 
sponding pulley shaft 22. The coil structure of each 
Soleiloid 32 is disposed in an opposed relationship to the 
corresponding pulley 26 within a suitable opening pro 
vided in the plate 88. The solenoid 32 may be secured to 
the plate i8 within the openings by means of the 
Screws 36. 
A generally J-shaped guide member 38 is disposed 

intermediate each corresponding puiey 20 and solenoid 
32 adjacent to the corresponding solenoid. Guide mem 
bers 38 are Secured on the upper or pulley side of the 
mounting plate i8 by a pair of suitable machine screws 
48. Each guide member 33 includes a pair of arcuate 
guide bar's 42, 44 disposed in an opposed upward ar 
rangement from the base of the U. A space is provided 
intermediate the guide bars 42, 44 and serves to contain 
the belt 22 and to guide the normal movement thereof. 
One of the guide bars such as 42, may include a turned 
over lip portion 46 which covers the normal space pro 
vided between the guide bars in order to prevent the 
belt 22 from being moved upwardly and outwardly of the 
guide space. The other of the guide bars, such as 44, 
includes an apertured tab 47 which is adapted to mount 
one end of an operating spring 48. 
A generally L-shaped operator 50 is associated with 
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each pulley 20 and actuator 32 and is disposed on the 
armature side of mounting plate iS for sliding move 
ment in a pair of guide brackets 52, 52. The elongated 
end portion of operator 5) is disposed to abut one end of 
a corresponding armature 34 for movement thereby. The 
shorter end of each operator 5) is disposed upwardly 
through a suitable elongated opening 53 provided in 
mounting plate 18 into an engageable relationship with 
the inner surface of the belt 22. The end portions of each 
opening 53 are adapted to engage the side portions of the 
shorter end of the corresponding operator 59 to limit the 
movement thereof. The upwardly extending end portion 
of operator 50 is provided with a generally U-shaped 
stirrup 54 adapted for engaging a corresponding pulley 
29 with the belt 22. The end portions of each stirrup 54. 
are turned over to provide a bearing surface for the belt 
22. The operating spring 48 is disposed between each 
apertured tab 47 and a similar tab provided on each stir 
rup 54 to bias movement of the corresponding operator 
59 into engagement With the corresponding armature 34. 

After mounting all component parts upon the plate 
8, the belt 22 is adjusted to a preselected tension by 

adjustment means to be hereinafter described. A switch 
or suitable relay, not shown, is operatively connected to 
each of the solenoids 32 for providing means for selecting 
same. The potentiometers 16 may further be associated 
with suitable means adapted to indicate the resistive con 
dition thereof and thereby facilitate in their setting and 
interrogation. Upon Seiection of an appropriate solenoid 
32, such as the center solenoid in FiG. I, the correspond 
ing armature 34 is caused to move toward the correspond 
ing pulley 2 to engage the corresponding stirrup 54 with 
the inner surface of the belt 22 adjacent to the correspond 
ing pulley 26. 
The turned over edge portions or bearing surfaces of 

stirrup 54 and the depth thereof to the base of the U are 
so proportioned that the travel of the stirrup is not limited 
by engagement with the pulley 20. Instead, travel of 
the stirrup is limited by engagement of the operator 50 
with the forward edge of opening 53 so that only that 
portion of the belt 22 which is located intermediate the 
bearing Surfaces of the stirrup is permitted to engage 
a segment of the peripheral surface of the pulley 29, as 
shown in FIG. I. If, by way of example, it is assumed 
that travel of a stirrup is linited only by engagement 
With the surface of the corresponding pulley, and as 
suming further that some degree of misalignment exists 
between the axial movement of the stirrup and the rota 
tional axis of the pulley, the peripheral surface of the 
pulley would be engaged by one turned over portion of 
the stirrup before it would be engaged by the other turned 
over portion. Accordingly, the pulley would be caused to 
Totate slightly until it were engaged by the other turned 
over portion each time that the corresponding relay would 
be selected. With the present arrangement, even with 
Some degree of misalignment between the pulley and the 
stirrup, the pulley is not rotated when a relay is selected. 
Thus, should the wrong pulley be selected through in 
advertence, the Setting of the potentiometer will not be 
disturbed. 
When it is desired to set a selected potentiometer 3, 

the shaft 23 is caused to rotate and the belt 22 is driven 
linearly about the pulleys 24 and 26 at some preselected 
speed. As is apparent, linear movement of the belt 22 
is frictionally imparted to the selected pulley 20 for im 
parting rotational movement thereto. The motive means 
for driving shaft 28 should preferably be of a type to 
provide either clockwise or counterclockwise movement 
of the belt 22 so that the potentioineter resistance may 
be varied in either of two directions. Alternatively, the 
beit 22 may already be in motion prior to the relay se 
lection to facilitate movement of the pulleys. 
AS is apparent, the belt 22 must be quite resilient in 

order to withstand the continual stretching accompanied 
with engagement and disengagement with the pulleys. In 
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4. 
time, and irrespective of the resilient characteristics of the 
belt, a certain amount of permanent belt stretch occurs 
to produce a slackened condition of the belt. In order 
to compensate for this belt stretch the idler pulley 26 
is mounted in a manner to maintain a continuous tension 
in the belt and prevent it from becoming slackened. To 
this end, in FIG. III the shaft 30 is seen to be provided 
with an enlarged lower end portion which abuts the under 
surface of an apertured bearing plate 55. The shaft 39 
extends upwardly through the aperture in plate 55, and 
the pulley 26 is retained thereon, as by a Snap ring 56 
disposed on the reduced diameter end of the shaft. 
The undersurface of bearing plate 55 is disposed in a 

sliding engagement with the upper pulliey of plate i8. 
The direction of sliding movement of plate 55 is prede 
termined by a pair of generally l-shaped guide bars 58, 
58 which are disposed to overlap slightly the shorter ends 
of plate 55. Guide bars 58, 58 are secured to plate i8 
by machine screws 60 in a generally parallel spaced ar 
rangement. The guide bars 53, 58 are connected together 
at one of their respective ends by a stop member 62 which 
is adapted to be engaged by one end of the bearing plate 55 
to limit movement thereof to the right as shown in FIG. I. 
A pair of springs 64, 64 are disposed in a parallel spaced 
arrangement to the guide bars 58, 58 with their opposite 
ends connected respectively to the stop member 62 and 
to the leading or forward edge of bearing plate 55. The 
springs 64, 64 bias bearing plate 55 for movement to the 
right, and are selected to maintain a constant tension on 
the belt 22. 
A wedge member 66 is disposed juxtaposition the front 

or leading edge of the bearing plate 55 with its tapered 
edge engaged by an adjustabie cam member 68 to prevent 
movement of plate 55 to the left. A spring 70 is se 
cured to the upper end of wedge 66 and to an extending 
end of the upper guide bar 58 for biasing movement of 
the wedge in a generally upward direction. 
When the belt 22 is first placed about the pulleys 24, 

26, movement of the bearing plate 55 to the right under 
the bias of springs 64, 64 sets the initial position of the 
pulley 26 and the proper tension in the belt. Wedge 66 
is then set in place intermediate the cam member 68 
and plate 55 and moved manually to its maximum down 
ward position. Cam 68 is then rotated to hold wedge 66 
Snugly in place. As the belt tension tends to relax due 
to wear and stretch of the belt, the springs 64, 64 will 
move the bearing plate 55 and the pulley 26 to the right 
to maintain a constant belt tension. Simultaneously with 
movement of bearing plate 55, the wedge 66 is moved 
upwardly under the bias of spring 70 to prevent leftward 
movement of the bearing plate. With this arrangement, 
it is apparent that the expected usefulness of the belt is 
materially increased. 
While only one embodiment of this invention has been 

shown and described herein and inasmuch as this inven 
tion is Subject to many variations, modifications and re 
versals of parts, it is intended that all matter contained 
in the above description shall be interpreted as illus 
trative and not in a limiting sense. 

I claim: 
1. In a belt tension adjustment device, the combination 

comprising a driver and an idler pulley adapted for driv 
ing an endless belt, a bearing plate mounting said idler 
pulley and movable in one or an opposite direction, 
means biasing said bearing piate for movement in said 
one direction to maintain a constant tension on said belt, 
an adjustable bearing member disposed adjacent to one 
Surface of Said plate, means generally in the form of 
a Wedge disposed intermediate said bearing member and 
said one surface of Said plate and movable in a direction 
transverse to the direction of movement of said plate 
in said one direction for preventing movement thereof 
in said opposite direction. 

2. In a remote signaling system for setting the angular 
position of a plurality of shafts, the combination com 
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prising an endless belt member disposed in a loop and 
driven linearly in either of two directions, a pulley dis 
posed coaxially of each said shafts, each said pulley 
being disposed externally of the belt loop adjacent to 
one surface of said belt, an operator including a gen 
erally U-shaped stirrup member corresponding to each 
of said pulleys and disposed within the belt loop juxta 
position another surface of said belt, means biasing each 
of said operators to an inactive position thereby per 
mitting unrestricted linear movement of said belt, and 
means selectively operating each of said stirrup members 
to an active position for moving said belt transversely 
of its length to engage the one surface thereof with the 
peripheral surface of a selected pulley for setting the 
position thereof upon linear movement of said belt, each 
of said stirrup members being spaced from the peripheral 
surface of its corresponding pulley by a greater distance 
than the cross-sectional thickness of said belt when oper 
ated to an active position. 

3. In a remote signaling system for setting the angular 
position of a plurality of shafts, the combination com 
prising a pulley disposed coaxially of each of said shafts, 
an endless belt member driven linearly in either of two 
directions and having one surface adapted for engage 
ment with each of said pulleys for rotating same, an 
operator member corresponding to each said pulleys and 
disposed juxtaposition another surface of said belt, means 
biasing each of said operators to an inactive position 
thereby permitting free linear movement of said belt, 
and means selectively operating any one of said operator 
members to an active position into engagement with said 
other surface of said belt wherein said operator mem 
bers are spaced from its corresponding pulley by a greater 
distance than the cross-sectional thickness of said belt, 
and whereby said belt is moved transversely of its length 
to engage said one surface thereof with a selected pulley 
for setting the position thereof. 

4. In a remote signaling system for setting the angular 
position of a plurality of shafts, the combination com 
prising a pulley disposed coaxially of each of said shafts, 
an endless belt member driven linearly in either of two 
directions and having one surface adapted for engage 
ment with the peripheral surface of each of said pulleys 
for rotating same, an operator including a stirrup mem 
ber corresponding to each said pulleys and disposed juxta 
position another surface of said belt, said stirrup mem 
ber including a base portion and a pair of substantially 
parallel spaced upstanding portions, means biasing each 
of said stirrup members to an inactive position thereby 
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6 
permitting unrestricted linear movement of said belt, and 
means selectively operating said stirrup members to an 
active position, whereby said upstanding portions engage 
said other surface of said belt and move said belt trans 
versely of its length to engage that part of said one sur 
face thereof which is located intermediate said upstanding 
portions with a corresponding pulley for rotating same, 
the upstanding portions of each of said stirrup members 
being spaced from the peripheral surface of a correspond 
ing pulley by a greater distance than the cross-sectional 
thickness of said belt when said stirrup members are 
operated to an active position. 

5. In a remote signaling system for setting the angular 
position of a plurality of shafts, the combination com 
prising a driver and an idler pulley adapted for driving 
an endless belt, a bearing plate mounting said idler pulley 
and movable in one or an opposite direction, means bias 
ing said plate for movement in said one direction to 
maintain a constant tension on said belt, means biased 
for movement along a transverse edge of said plate in 
a direction transverse to the direction of movement of 
said plate in response to movement of said plate in said 
one direction to prevent movement thereof in said oppo 
site direction, a pulley disposed coaxially of each of said 
shafts, said belt member being driven linearly in either 
direction and being selectively engageable with each of 
said pulleys for rotating same, and operator means dis 
posed adjacent to each of said pulleys and movable be 
tween active and inactive positions for selectively engag 
ing said pulleys with said belt, said belt being disengaged 
by said operator means and movable freely in either 
direction when said operator means associated with said 
pulleys are in their inactive position, said belt being 
engaged by said operating means and moved transversely 
of its length when said operating means are in an active 
position, said operator means being spaced from the 
peripheral surface of a selected pulley by a greater dis 
tance than the cross-sectional thickness of said belt when 
operated to an active position. 
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