
Aug. 24, 1965 S, STRUBLE ETA, 3,202,127 
ROTARY OPERATOR WITH INDICATOR 

Filed April 17, 1963 

S 2 

zza SN E. (SN4 Ef E 
N 

r 

an INVENTORS D- 24 SPENCER STRUBLE 
WLLAM C. FOX 

2AS eS - . 
C Q7 

2 N-W B-24, A fae a?z7% A/G. 4 A/G. 5 y 
ATTORNEYS 

    

  

  

  

  

  

  



United States Patent Office 3,202,127 
Patiented Aug. 24, 1965 

A. 

3,202,127 
ROTARY OPERATOR WITH INDICATOR 

Spencer Struble and William C. Fox, West Hartford, 
Conn, assignors to Veeder-Root, Incorporated, Hari 
ford, Conn., a corporation of Connecticut 

Filed Apr. 17, 1963, Ser. No. 273,631 
8 Claims. (C. 116-115) 

The present invention relates to rotary operators and 
more particularly to a manually operable rotary oper 
ator providing an indication of its rotary position. 

Rotary operators of the type to which the present 
invention is directed have particular utility for controlling 
the rotary position of a shaft connected to a device, as 
for example an electrical unit such as a potentiometer, for 
making adjustments therein. Such devices are usually 
very sensitive and therefore require accurate adjustment 
to provide the desired setting. Therefore, it is a prin 
cipal aim of the present invention to provide a new and 
novel rotary operator of the type described which is 
capable of adjusting and indicating the rotary position of 
an associated device with improved precision and 
accuracy. 

Another aim of the present invention is to provide a new 
and improved rotary operator which is capable of con 
venient assembly and disassembly with an associated de 
vice and which allows for ready calibration thereof. 
A further aim of the present invention is to provide 

a rotary operator of compact construction which is never 
theless capable of indicating minute angular displace 
ments through a comparatively large angle of movement. 

Another aim of the present invention is to provide a 
novel rotary operator having a new and improved braking 
mechanism readily controllable by manual operation and 
yet extremely effective in locking the operator without 
changing its angular adjustment. 
Another aim of the present invention is to provide a 

new and improved rotary operator having a novel ar 
rangement of parts ensuring operable coaction therebe 
tween with a minimum backlash and with sensitive and facile operation. 

Other objects will be in part obvious and in part pointed 
out more in detail hereinafter. 
The invention accordingly consists in the features of 

construction, combination of elements and arrangement 
of parts which will be exemplified in the construction 
hereafter set forth, and the scope of the application of 
which will be indicated in the appended claims. 

In the drawing: 
FIG. 1 is an isometric view of a preferred embodiment 

of the rotary operator of the present invention; 
FIG. 2 is an enlarged longitudinal section view of the 

rotary operator, additionally showing in phantom a shaft 
connected thereto; 

FIG. 3 is a reduced transverse section view taken sub 
stantially along the line 3-3 of FIG. 2, additionally show 
ing a portion of the rotary operator drive mechanism in phantom; and 

FiGS. 4 and 5 are views of portions of the drive mechanism. 
Referring now to the drawings in more particularity, a 

preferred embodiment of the rotary operator of the pres 
ent invention includes a frame, generally denoted by the 
numeral 16, having a circular base 12, a circular face 
plate 14 spaced above the base, and a pair of diametrically 
opposed arms 16 formed integrally with the face plate 
and fixed to the periphery of the base by a pair of ma 
chine screws 8. An upwardly tapering hollow knob. 20 
is mounted within the frame between the arms 16 and the 
base and face plate and is externally serrated for con 
venient manual operation. 
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A rotor 22 having a central axially extending stud por 

tion 24 is rotatably mounted within a central opening 26 
of the base 2. A disc portion 28 of the rotor 22 is 
supported on the upwardly facing shoulder 36 of the base 
and a ring retainer 32 resiliently engages the lower exten 
sion of the stud portion 24 to retain the rotor 22 against 
axial movement on the base. The rotor serves as the 
output member of the rotary operator and is formed with 
a cylindrical recess 33 to enable the rotor to be readily 
fixed to a shaft 34 (shown in phantom in FIG. 2) by a 
pair of angularly spaced set screws 35. To provide ac 
cess to the set screws 36, a transverse opening 38 is pro 
vided in the knob. The hollow control knob has a cen 
tral opening receiving the upper extension of the stud 
portion 24 for rotatably mounting the knob coaxially with 
the rotor 22, and is retained on the stud portion by means 
of a ring retainer 40 sinnilar to the retainer 32. 
A counter, generally denoted by the numeral 50, is 

mounted below the face 14 of the frame substantially 
within the upper hollow end of the knop. In the con 
ventional manner, the counter 50 has an operating shaft 
52 with a plurality of indicia bearing rotary elements 
54, 56 and 58 mounted thereon. The lowest order or 
units wheel 54 is fixed to the shaft 52 by the shaft serra 
tions 69 and the two higher order wheels 56, 58 are ro 
tatably mounted on the shaft. The shaft extends trans 
versely of the axis of the rotor and knob and is mounted 
within downwardly opening slots 62 in a pair of stan 
chions 64 formed integrally with the face plate 14. The 
hubs of the wheels 54, 56 and 58 and a pair of washers 
65 prevent lateral movement of the counter wheels and 
the counter shaft. A pair of mutilated transfer pinions 
67, 68 are rotatably mounted on a shaft 70 for indexing 
the wheels 56, 58 one integer upon each revolution of the 
wheels S4, 56, respectively. In the usual manner, the 
counter wheels are provided with gears 69 in mesh with 
the transfer pinions and gear sectors 7 for indexing the 
transfer pinions and therefore the higher order counter 
wheels. The shaft 70 is fixed within downwardly open 
ings slots 72 in a pair of depending stanchions 44 formed 
integrally with the face plate 4 and is secured therein 
by upsetting an end portion of the stanchion against the 
shaft. A suitable window 78 with a magnifying crystal 
8 is provided in the face plate 14 for viewing the counter 
reading, it being understood that the window and crystal 
are dimensioned for appropriately viewing the reading of 
the counter wheels. 
The counter is operatively driven with the knob. 20 

through a square-tooth upwardly facing ring gear 80 
formed integrally on the knob and a sprocketlike pinion 
gear 82 in mesh with the ring gear 89 and secured to a 
reduced serrated end portion 84 of the counter shaft 
52. The gear 82 has formed integrally therewith a cy 
lindrical roller 86 adapted for rolling engagement on an 
annular upwardly facing shoulder 88 of the knob. A 
roller 90 of like diameter is rotatably mounted on the op 
posite reduced end of the counter shaft for rolling en 
gagement with the shoulder 88 and is suitably retained 
thereon by a Washer 92 and a spring clip 94 received 
within an annulus in the counter shaft. 

Differential gearing operatively connects the knob 
with the rotor 22. A pair of opposed axially facing 
square-tooth ring gears 96, 98 are integrally formed on 
the knob and base, respectively, and a pair of sprocket 
like gear pinions 100, 02 in mesh with the gears 96, 98 
are pivotally mounted on the rotor 22 by pins 104 having 
enlarged heads for retaining the pinions on the rotor. 
As with the pinion 82, the pinions 100, 102 have integral 
ly formed therewith rollers 106 engageable with opposed 
axially facing shoulders 108, 10 on the knob and base, 
respectively. A roller 112, shown in phantom in FIG. 3, 
having a diameter equal to that of the rollers 106 is piv. 
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otally mounted on the rotor 22, similar to the mounting of 
the pinions E09, E62. The axes of the pinions 20, EC2 
and the roller 12 are angularly spaced substantially 120 
degrees (as seen in FIG. 3) with the axes of the pinions 
being spaced to reduce the backlash in the differential 
drive between the knob and rotor. This is accomplished 
by locating the axes of the pinions so that when teeth 
on one of the pinions are substantially centered in the 
recesses between the square teeth on the gears 96, 98, as 
shown in FG. 4, then pairs of adjacent teeth on the other 
pinion substantially straddle lands on the gears, as shown 
in F.G. 5. 

Compression coil springs 118 received within open 
ings in the stanchions 64 urge the counter shaft. 52 down 
Wardly to maintain the roilers 86, 90 in engagement with 
the knob shoulder 88 and to maintain the sprocket gear 
82 in mesh with its coacting ring gear 80. The bias so 
created on the knob is directed to the rollers (6, 12 to 
maintain them in engagement with the shoulders 168, 10 
and the pinions 200, 802 in mesh with the ring gears 96, 
93. 
With the differential drive of the rotor 22, the rotor is 

driven one-half revolution for each full revolution of the 
knob 20 thereby providing for increased accuracy of the 
rotary position of the rotor. The drive of the counter 
50 is designed so that for each revolution of the rotor 22, 
or for every two revolutions of the knob, the counter 
wheels will register a count of one hundred (100). This 
is accomplished by providing a 5:1 ratio between the 
number of teeth on the ring gear 8) and the sprocket 
gear 82. 

in the usual manner, the counter wheels 54, 56 bear 
thereon a sequence of indicia of 0 through 9; however, 
in order to increase the reading for a three-wheel counter 
above the usual maximum reading of 999, the highest 
order counter wheel 58 bears a sequence of indicia of 0 
through 10 thereby enabling the counter to count to 1099, 
an increase in the count of ten percent. Accordingly, the 
highest order wheel 58 is indexed only about 9.1 degrees 
rather than the usual 10 degrees. This is accomplished 
by providing twenty-two (22) teeth on the wheel 58 
rather than the twenty (20) teeth provided on the wheels 
54, 56, and by correspondingly contouring the teeth of 
the transfer pinion 68. w 
The rotor 22 can be manually locked with an upstand 

ing end or button 130 of a radially extending locking 
lever 132. The inner end 134 of the lever is generally 
ring-shaped and is rotatably mounted on the base within 
a recess provided by axially and radially extending shoul 
ders 136, 138, respectively. The lever extends downward 
ly from adjacent the ring 234 through a slot opening 49 
in the base and outwardly through a recess i42 in the 
lower face of the base. A depending annular ring 144 
on the rotor 22 provides a brake drum engageable by a 
pair of diametrically opposed brake shoes 46 pivotally 
mounted by pins 148 on the base. The brake shoes are 
outwardly convex with inwardly extending follower por 
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tions 150 engageable by camming lugs 152 on the lever, 
ring 434. Lugs 154 on the brake shoes intermediate 
their pivotal axes and the follower portions 150 provide 
braking surfaces engageable with the brake drum for ap 
propriately locking the rotor. The button 30 is man 
ually operable for moving the lever between the end 
shoulders of the slot 40 in the base for releasing the 
brake or for engaging the brake, as shown in FIG. 3. 
Because of the mechanical advantage provided in the op 
eration of the brake, the lever can be readily actuated 
with effective locking of the rotor. 

It can therefore be seen that the rotary operator of the 
present invention is particularly useful for accurately con 
trolling and indicating the rotary position of a control 
shaft, as of a potentiometer or the like, and the output 
rotor can be effectively locked in any selected position 
without affecting the rotor position or placing an undue 
strain on the parts of the mechanism. Additionally, the 
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rotary operator provides for rotary indication every 3.6 
degrees of movement of the rotor and a full eleven (11) 
revolutions thereof. Further, the operable parts of the 
rotary operator of the present invention are maintained 
in proper alignment and engagement irrespective of 
whether the output rotor is secured to an associated shaft 
and can be readily assembled or disassembled from an 
associated shaft or realigned therewith for appropriate 
calibration. 
As will be apparent to persons skilled in the art, various 

modifications and adaptations of the structure above de 
scribed will become readily apparent without departure 
from the spirit and scope of the invention, the scope of 
which is defined in the appended claims. 
We claim: 
i. A rotary operator comprising a frame, a hollow 

control knob member and an output rotor member Sup 
ported for coaxial rotary movement with respect to the 
frame, a counter having at least one indicia bearing ele 
ment rotatably supported with respect to the frame, means 
operatively connecting one of said members with said 
indicia bearing element, and differential drive means op 
eratively connecting the knob member and output mem 
ber including gear means on the frame and knob member 
and a pinion rotatably mounted on the rotor member 
coacting with said gear means. - 

2. The rotary operator of claim 1 wherein the counter 
comprises, a plurality of coaxial indicia bearing elements 
with the highest order element bearing a sequence of 
indicia of 0 through 10 and with the remaining elements 
bearing a sequence of indicia of 0 through 9. 

3. A rotary operator comprising a frame having a base 
and at least one arm extending outwardly from adjacent 
the periphery thereof, a hollow control knob member 
and an output rotor member supported for coaxial rotary 
movement with respect to the base, a counter having at 
least one indicia bearing element, means supported by the 
arm for rotatably supporting the indicia bearing ele 
ment, means operatively connecting one of said members 
with said indicia bearing element, and differential drive 
means operatively connecting the knob and rotor mem 
bers including opposed gear means on the base and knob 
member and at least one pinion rotatably mounted on the 
rotor member coacting with Said gear means. 

4. The rotary operator of claim 3 wherein the rotor 
member has a brake drum portion and further comprising 
at least one brake shoe pivotally mounted on said base 
having a braking surface movable into engagement with 
the drum for braking the rotor member, and manually 
operable cam means rotatably mounted on the base co 
axially with the rotor member, said brake shoe having 
a follower portion spaced from its pivotal axis engageable 
by the cam means and its braking surface intermediate 
the follower portion and pivotal axis. 

5. The rotary operator of claim 3 wherein the differen 
tial drive means further includes a second pinion rotatably 
mounted on the rotor member coacting with said gear 
means and angularly related to said one pinion for re 
ducing the backlash in the differential drive. 

6. A rotary operator comprising a frame having a base 
and at least one arm extending outwardly from adjacent 
the periphery thereof, a hollow control knob and an out 
put rotor supported for coaxial rotary movement with 
respect to the base, a counter having a counter shaft and 
an indicia bearing element connected thereto, means sup 
ported by the arm rotatably supporting the counter shaft, 
means operatively connecting the knob and the counter 
shaft including gear means on the knob and a pinion coact 
ing therewith fixed to the counter shaft, and differential 
drive means operatively connecting the knob and the 
rotor including opposed gear means on the base and knob 
and a pinion rotatably mounted on the rotor coacting 
with said gear means. . 

7. A rotary operator comprising a frame having a base, 
a face plate spaced outwardly from the base and a pair 
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of arms connecting the face plate and base, an output 
rotor mounted for rotary movement on the base, a hol 
low control knob rotatably mounted on the rotor coaxially 
therewith and between the base and face plate, a counter 
having a drive shaft rotatably mounted on the face plate 
inwardly thereof and about an axis extending transversely 
of the axis of the knob, means operatively connecting the 
counter drive shaft to the knob including gear means on 
the knob and a pinion fixed to the drive shaft coacting 
therewith, differential drive means operatively connecting 
the knob and rotor including opposed gear means on 
the base and knob and a pinion rotatably mounted on 
the rotor coacting therewith, and brake means including 
a pair of brake shoes pivotally mounted on the base for 
movement into engagement with the rotor and manually 
operable cam means mounted on the base for movement 
coaxially with the rotor for actuating the brake shoes. 

8. A rotary operator comprising a frame having a base, 
a face plate spaced outwardly from the base and a pair 
of arms connecting the face plate with the base, an out 
put rotor mounted for rotary movement on the base, a 
hollow control knob rotatably mounted on the rotor 
coaxially therewith and between the base and face plate; 
differential drive means operatively connecting the knob 
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and rotor including inwardly and outwardly facing ring 25 
gears on the knob and rotor respectively, and a pinion 
rotatably mounted on the rotor coacting therewith; in 
wardly and outwardly facing annular shoulders on the 

6 
knob and rotor and a plurality of angularly spaced rollers 
rotatably mounted on the rotor in engagement there with, 
a counter having a drive shaft rotatably mounted on the 
face plate inwardly thereof about an axis extending trans 
versely of the axis of the knob, means operatively con 
necting the counter drive shaft to the knob including an 
outwardly facing ring gear on the knob and a pinion 
fixed to the drive shaft coacting therewith, an outwardly 
facing annular shoulder on the knob and a pair of rollers 
mounted on the drive shaft adjacent the ends thereof in 
rolling engagement, therewith, and spring means mounted 
on said frame biasing the counter drive shaft inwardly. 
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