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21 Claims. (CL 74-102) 
The present invention relates to improvements 

in control mechanisms and more particularly to 
improved control apparatus for automatically 
and accurately tuning a radio receiving system 
to any desired one of a plurality of signal chan 
nels. This application is a division of Copend 
ing application Serial No. 514,463, filed December 
16, 1943, and issued as Patent 2,411,619, on No 
vember 26, 1946. 

It is an object of the present invention to pro 
Wide automatic tuning apparatus for a radio re 
ceiver, which is extremely accurate and positive 
in its operation to move the frequency changing 
means to any setting corresponding to a desired 
station, is compact in arrangement, and is of 
simple and inexpensive construction. 

It is another object of the invention to pro 
vide control apparatus of the character described, 
wherein a control unit pf improved rugged con 
struction is provided for moving the settable ele 
ment of the frequency changing means into each 
predetermined setting and for locking the ele 
ment in the established setting, while at the same 
time permitting the Settable element to be moved 
in either direction away from the established set 
ting when actuated through a second control 
unit corresponding to a different predetermined 
Setting. 
According to a further object of the invention, 

each control unit is provided with two positively 
acting lost-motion mechanisms of Small size and 
an improved rugged structure for establishing the 
driving and locking connections required to ac 
tuate the Settable element to the desired setting 
and then stop the same with precision accuracy, 
and also for permitting a wide range of adjust 
ment of the settable element when actuated 
through others of the control units. 

It is another object of the invention to provide 
a lost-motion device wherein an improved speed 
reducing mechanism employing a planetary re 
duction gear assembly having an exceedingly 
high drive ratio, is employed to actuate one of 
the relatively movable lost-motion parts of the 
device, thereby to enhance the accuracy with 
which another of the parts is actuated after the 
parts have been moved into predetermined rela 
tive positions. k 
In accordance with still another object of the 

invention, an improved cam and cam follower 
assembly occupying a minimum of Space is uti 
lized to provide the required lost motion in each 
device. 
The invention, both as to its organization and 

nethod of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 
taken in connection with the accompanying 
drawings, in which: 

Fig. 1 is a fragmentary plan view illustrating 

improved control apparatus characterized by the 
features of the present invention; 

Fig. 2 is a fragmentary end view partially in 
section of the apparatus shown in Fig. 1; 

Fig. 3 is an edge sectional view illustrating the 
parts of one of the control units provided in the 
control apparatus shown in Fig. 1; 
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Fig. 4 is a side view of the control unit shown 
in Fig. 3 with parts thereof broken away to show 
the driving relationship between certain of the 
elements of the mechanism; 

Fig. 5 is an exploded perspective view of the 
parts making up one-half of the control unit 
shown in Fig. 3; 

Fig. 6 is a diagrammatic view illustrating the 
manner in which the rotary control shaft of the 
control apparatus may be actuated through a 
driving connection provided by the parts of one 
of the control units; 

Fig. 7 is a circuit diagram illustrating the man 
ner of electrically energizing the electromag 
nets and driving motor of the apparatus shown 
in Fig. 1; and 

Fig. 8 is a sectional detailed view of certain of 
the parts included in the apparatus shown in 
Fig. 1. 

Referring now to the drawings, and more par 
ticularly to Figs. 1 and 2 thereof, the improved 
control apparatus there illustrated is adapted to 
be embodied in a radio receiving system for the 
purpose of selectively and automatically operat 
ing the frequency changing means to of the Sys 
tem to different predetermined settings respec 
tively corresponding to different desired signal 
channels. More specifically, the tuning or fre 
quency changing means to of the receiver is 
adapted to be actuated to any one of a plurality 
of different settings, respectively corresponding 
to different stations, by a single driving motor 
3. This motor is arranged to rotate the settable 

shaft Oa of the tuning means through any one 
of a plurality of driving connections which COm 
monly include the gears and f2, a rotary con 
trol shaft 5, an elongated driving gear 22, and 
the two meshing motor driven gears 9 and 23. 
These driving connections also individually in 
clude control units 4 which are axially disposed 
along the rotary control shaft 5 and are ar 
ranged to be selectively connected to the elon 
gated driving gear 22 by means of connector units 
57 individually associated therewith. 
More specifically considered, all parts of the 

control apparatus are Supported between or upon 
two spaced-apart parallel extending frame mem 
bers 6 and . These members have Suitable tie 
rods 8 and 66 extending therebetween and an 
chored thereto at the end portions thereof for the 
purpose of enhancing the rigidity of the structure. 
The motor 3 is mounted upon the frame member 
IT at the inner side thereof and is provided with 
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a rotor shaft 9a, which extends through an Open 
ing in the frame member 7 and carries the driv 
ing gear 9. As clearly shown in Fig. 8 of the 
drawings, the projecting end of the shaft a 
is of reduced section and is formed with a flat 
3b near the outer extremity thereof. The shoul 
der portion f3c of the shaft serves as a stop or 
abutment for a washer 8 of a clutch assembly 
through which the shaft 3a and gear 9 are slip 
connected. More specifically, this assembly con 
prises a stressed dish-shaped spring washer 5, 
the gear 9, a friction washer 4 and a collar 3. 
The parts of this assembly are maintained upon 
the shaft end, with the washer 5 pressing the gear 
9 against the friction washer 4, by means of a 
set screw 2 which is threaded through the collar 
3 to engage the flat portion 3b of the shaft end. 
The gear 23 which meshes with the driving 

gear 9 is preferably formed of fiber or other like 
composition material, and is arranged to drive 
the elongated gear 22 through a Spring Connec 
tion which includes the coil spring 26. More 
specifically, the gear 23 is rotatably Supported 
by a retaining bushing 24 which is rigidly 
mounted upon the shaft end of the elongated 
gear 22. A steel washer 25 butting against a 
shouldered portion of the bushing 24 holds the 
gear 23 loosely upon the hub or bushing 24 so 
that it is free to rotate relative to the hub within 
the limits imposed by the spring 26. One end of 
this spring is looped about a friction screw 27 
which holds the bushing 24 in a fixed position 
upon the shaft end of the gear 22. The opposite 
end of the Spring 26 is hooked into an aperture 
formed in the face of the gear 23. Thus, a flexible 
drive between the motor shaft 3a and the elon 
gated gear 22 is provided which serves to prevent 
any possible locking of the clutch units to the 
driving gear 22 in the manner more fully ex 
plained below. 
AS best shown in Fig. 1 of the drawings, the 

several control units 4 are arranged between the 
two frame members 6 and and each includes 
parts carried by three parallel extending shafts 
f5, 20 and 2. The two shafts 20 and 2 are 
fixedly supported by the members 6 and 7 at 
the respective ends thereof in the manner pointed 
out below. The third shaft fs, as indicated 
above, constitutes the rotary control shaft and 
carries stepped spacing sleeves 49 which are 
journaled in the frame member 6 and T in an 
obvious manner. This shaft has the gear set 
screw mounted thereon at the end thereof which 
is adjacent the Settable element Oa of the tun 
ing means f O. The several control units, which 
are axially disposed along the three shafts 5, 
20 and 2, are of identical construction and ar 
rangement. Accordingly, the arrangement of 
these units will be readily understood from a 
consideration of the control unit lia, the parts 
of which are detailed in Figs. 3, 4 and 5 of the 
drawings. 

In brief, this control unit comprises an actuat 
ing element 30 which is mounted for rotation with 
the rotary control shaft 5 and to which rotation 
may be imparted in different directions through 
two driving connections which respectively in 
clude the driving elements 4 fa and 4b and two 
combination speed reducing and lost-motion 
mechanisms. Each combination speed reducing 
and lost-motion mechanism comprises a pair of 
relatively movable pinion gears 32 and 33, the 
first of which is mounted for rotation with the 
shaft 5 and the second of which is rotatable re 
lative to this shaft and the other gear 32; an 
orbital or planetary gear 36 which is pivotally 
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4. 
mounted by means of an axis pin 37 upon the as 
sociated driving element 4 for meshing engage 
ment with the associated gears 32 and 33; a 
canning element in the form of a ring 40 which 
is welded or pinned to the associated gear 33 for 
rotation therewith about the shaft 5 and is pro 
vided around its outer periphery with a cam lobe 
42; a cam follower 38 which is pivotally supported 
by means of a pin 43 at the outer periphery and 
to one side of the actuating element 30 for en 
gagement by the associated cam lobe 42 when 
predetermined relative positions of the two asso 
ciated gears 32 and 33 are established through op 
eration of the associated driving element 4; 
and a stop or projection 34 which is pinned by 
means of pins 5 to the associated driving ele 
ment 4 and is provided with a projecting por 
tion 44 adapted to be engaged by the associated 
can follower 8 when this cam follower is actu 
ated by the asssociated cam lobe 42. Each gear 33 
of the control unit is provided with a different 
number of teeth than the associated gear 32 so 
that during operation of the associated driving 
element 4, it is rotated relative to the associated 
driving element but at a much slower speed. For 
example, if the gear 33a is provided with sixty 
one teeth and the gear 32a is provided with sixty 
teeth, a 60:1 drive ratio is provided between the 
driving element 4 ia and the gear 33a, such that 
the latter element and the can ring 4.0a connected 
thereto are rotated One revolution for each sixty 
revolutions of the driving element 4 fa. Thus, the 
four elements 4 a., 36a, 32a and 33a combine to 
form an exceedingly compact speed-reducing 
planetary gear assembly through which the cam 
ring 4.0a may be rotated at slow speed in response 
to high speed rotation of the driving element 4 fa. 
The other speed-reducing mechanism of the con 
trol unit, i. e. that comprising the four elements 
4b, 36b, 32b and 33b, is an exact duplicate of that 
described and utilizes the same drive ratio be 
tween the driving element 4b and the gear 3b 
thereof. 
In the assembly of the control unit 4a, two 

shouldered bushings 28a and 28b and two inner 
spacing rings 29a and 29b are utilized to provide 
the required bearing surfaces for those elements 
4, 33 and 40 which are rotatable relative to the 
control shaft S. The four identified supporting 
members, together with the actuating element 
30 and the two gears 32, are arranged in a stack, 
with the elements 4, 33 and 40 assembled 
thereon, in the manner just illustrated in Fig. 3 
of the drawings. Assembly pins 3 extending 
through the stack at several positions about the 
axis of the stack are utilized to provide clamping 
engagement between the parts 28, 2, 30 and 32, 
thereby to maintain the enumerated parts of the 
control unit in their assembled relationship. In 
this regard, it is pointed out that each bearing 
ring 29 has a thickness which is slightly greater 
than the combined thicknesses of the two ele 
ments 33 and 40 which it supports, whereby these 
two elements are permitted to rotate freely about 
the bearing ring 29 without binding engagement 
with the adjacent elements 3 and 32. Springs 
39 are utilized to bias the lobes 46 of the cam fol 
lowers 38 into engagement with the peripheral 
surfaces of their respective associated camming 
elements 40. More specifically, and as best shown 
in Fig. 5 of the drawings, that peripheral portion 
of the actuating element 30 which is disposed ad 
jacent the free end of the camming element 38a. 
is cut away to provide a space within which the 
coil spring 39a may be connected at opposite ends 
to the free end of the cam follower 38a and the 
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actuating element 3). This spring connection 
serves at all times to bias the lobe 46a of the can 
follower Sa into engagement with the outer 
peripheral surface of the camming ring 40a. An 
identical arrangement is utilized to bias the lobe 

b of the cam follower 38b into engagement with 
the outer peripheral surfaces of the camming 

-- ring Ob, it being noted in this regard that the 
- two can followers are disposed upon opposite 
sides of the actuating element 30. 
From the above explanation it will be clearly 

apparent that each control unit is exceedingly 
compact in arrangement and is entirely self 
contained, such that it may be removed from the 
rotary control shaft 5 without disassembly of 
the parts thereof. As best shown in Figs. 1 and 3 
of the drawings, bushings 48 are utilized fixedly to 
support each control unit 4 upon the rotary con 
trol shaft 5 and to maintain the required axial 
spacing between each adjacent pair of control 
units. More specifically, the inner peripheral 
portion of the Supporting stack of each control 
unit is camped between the oppositely arranged 
shoulders of two shouldered bushings 48, these 
bushings being provided with inner flatted Sur 
faces which are adapted to engage the fat a 
of the shaft 5 to provide a fixed mechanical 
connection between the shaft and the control 
unit which the bushings support. At the ends 
of the control shaft 5, the stepped spacing 
sleeves 49 are provided, each of which includes a 
portion 49a of reduced diameter which is jour 
naled within an opening provided in the adja 
cent one of the two frame members 6 and . . 

In order frictionally to camp the control units 
4 between the shouldered portions of the bush 

ings 48 upon which they are respectively sup 
ported, a Spring washer assembly comprising the 
tWO bushings 50 and 5 and the spring washer 
52, and a clamping assembly comprising the three 
parts 53, 55 and 56 are provided. More specific 
ally, the dish-shaped spring washer 52 is dis 
posed between the two bushings 50 and 5 to re 
tain a slight clamping pressure against the as 
Sembly stack of each control unit regardless of 
the setting of the clamping assembly. This as 
senbly comprises a Canning member 53 hav 
ing camming sides 54 which engage a pin 55 ex 
tending through the shaft 5, and is provided 
with a croSS bar which is threaded to receive a 
screw 56. In its engagement with the shaft 5, 
this Screw may be utilized to move the member 53 
radially of the shaft for the purpose of exert 
ing an axial clamping pressure upon the parts 
49, 48, 5.9, 5 and 49b, in the manner more fully 
explained below. 
The driving elements 4a and 4b of each con 

trol unit 4 are in meshing engagement with pin 
ions 58 and 59 respectively carried by the two 
stationary shafts 2 and 20. More specifically 
and as best shown in Fig. 1 of the drawings, the 
pinions 58 and 59 through their meshing engage 
ment with each other, are so arranged that they 
rotate the driving elements 4a and 4b in Op 
posite directions. The pinions 58 are axially 
aligned and freely rotatable on the shaft 2, 
each thereof being formed with a toothed por 
tion and a spacing portion 58a for positioning the 
next adjacent pinion. So that the toothed portion 
thereof is directly opposite the driving element 
4a of the associated control unit. The pinions 
59 are of similar construction, each thereof be 
ing provided with a Spacing portion 59a for prop 
erly positioning the toothed portion of the next 
adjacent pinion. Assembly of the pinions 58 and 

upon the respective associated shafts 2 and 
20 is maintained by bushings 85 which are fric 
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tionally engageable with their respective asso 
ciated shafts by means of friction screws 86. The 
threaded ends of the two shafts. 20 and 2 are 
held by nuts 8 to tie plates 87, and extend 
through the frame members 6 and T, the nuts 

serving to hold the tie plates against the 
pinion assembly and to space the pinions from 
the frame members 6 and 7. Nuts 89 located 
upon the outside of the frame members 6 and 
are utilized fixedly to mount the shafts 20 and 2 
thereon. 

For the purpose of selectively connecting the 
elongated gear 22 in driving relationship with any 
one of the control units 4, connector units 57 
are provided individual to the control units. Each 
connector unit comprises an idler pinion 60 piv 
otally supported by means of a pivot pin 6 upon 
an L-shaped rocker arm 62 which is loosely. 
mounted upon the shaft 2. Each idler pinion 
0 is in neshing engagement with its associated 

pinion 58. At its projecting end, each rocker arm 
62 carries an armature piece 63 which is adapted 
to be attracted into engagement with the project 
ing core end 68 of an electromagnet 67, thereby 
to move the idler pinion 60 into meshing engage 
ment with the elongated drive gear 22 in response 
to energization of this magnet. In order nor 
mally to bias the rocker arm 62 of each con 
nector assembly 5 to a position wherein the 
idler pinion 60 is disengaged from the gear 22, 
each rocker arm is Spring Connected through a 
coil spring 65 to the tie rod 66. Movement of the 
rocker arms 62 under the influence of their re 
spective associated retracting springs 65 is limited 
by the tie rod 8 which is positioned in the paths 
of movement of the rocker arms and is provided 
with a cushioning sleeve 9 formed of rubber 
or other soft flexible material. The electronag 
nets 6 are all bolted to a crossbar 69 which , 
extends transversely between the two frame 
members 6 and , and is anchored to these 
members at the ends thereof. This crossbar also 
supports a terminal strip 70 formed of Bakelite 
or other suitable insulating material having ter 
minal elements suitably mounted thereon for 
connection with the winding terminals of the 
electromagnets 67. 
The motor 3 is of the unidirectional type and 

may be so arranged that its motor is rotated in 
a counter-clockwise direction as viewed in Fig. 6 
of the drawings. With the driving gear 22 thus 
rotating in a clockwise direction, the idler pin 
ions are adapted for counter-clockwise rotation 
when engaged with the driving pinion 22. Ac 
cordingly, when any selected idler pinion 60 is 
actuated into meshing engagement with the driv 
ing gear 22, the meshing engagement of the gear 
60 with its associated pinion 58 produces a force 
which acts to pull the pinion 60 into meshing en 

O 

gagement with the driving gear 22, thereby to 
lock the pinion and driving gear in mesh during 
the tuning operation. Since this meshing en 
gagement holds the armature piece 63 in its at 
tracted position against the magnet core 68, a 
mechanical pressure urging the armature piece 
63 toward the magnet core occurs concurrently 
with the electrical attraction of this piece by the 
core, whereby the magnet is aided in operating 
the movable parts of the connector assembly. 
The magnets 6, therefore, need only be large 
enough to attract their associated armature 
pieces into engagement with the magnet cores. 
This utilization of the mechanical reaction be 
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tween any one of the pinions and its engaged 
pinion 5 provides for the use of relatively small 
magnets 67, since each magnet merely functions 
to initially engage the idler pinion with the driv 
ing gear; the pulling of the pinion into meshing 
engagement with the gear being sufficient to 
maintain the geared or interlocked engagement 
between the two elements so long as the driving 
gear is rotating. The coil spring 26 through 
which the gear 22 is driven by the motor is in 
sures positive disengagement of the idler pinion 
so embodied in any actuated connector unit when 
the electromagnet 67 of the unit is deenergized 
upon completion of a tuning Operation. 

For the purpose of energizing the motor 3 and 
selectively controlling the energization of the con 
nector magnets 67 individual to the several con 
trol units 4, the control circuit illustrated in 
Fig. 7 of the drawings may be employed. Briefly 
considered, this circuit comprises a transformer 
75 having a primary winding 75a adapted to be 
connected to a suitable commercial frequency 
source of alternating current and a secondary 
winding 75lb from which current is delivered for 
energizing the motor 3 and selectively energizing 
the magnets 67. The transformer T5 also in 
cludes a low voltage winding 75c for Supplying 
cathode heating current to the heaters of the 
tubes provided in the radio receiver equipped 
with the illustrated control apparatus. To addi 
tional secondary windings 5d and 75e are pro 
vided, which are included in the illustrated full 
wave rectifying circuit, this circuit being utilized 
to supply the screen and anode potentials re 
quired for operation of the various tubes provided 
in the receiver. In order selectively to control 
the energization of the motor f3, the magnets 67, 
the cathode heating circuit, and the rectifying cir 
cuit, switching equipment is provided which in 
cludes an of switch 83, push button Switches 8 
individual to the various magnets 6, and a relay 
switching unit indicated generally at 95. This 
unit includes two mechanically interlocked mag 
nets 6 and 78, The Second of which includes 
an armature 79 interlocked with the armature 
of the magnet 6 and arranged to control three 
sets of contacts 80, 8 and 82. The magnet 76, 
together with the armature and contact spring 
assemblies thereof, is shown in Fig. 1 of the draw 
ings as being mounted upon an assembly plate : 
96 which is rigidly Secured to the frame men 
ber . 
In considering the operation of the control 

apparatus as described above, it may be assumed 
that this apparatus is to be utilized to actuate : 
the tuning means to of the receiver to the par 
ticular setting corresponding to the control unit 
4a thereby to tune the receiver for the reception 

of signals radiated at the particular carrier fre 
quency to which the control unit a corresponds. 
In order to initiate the operation of this control 
unit, the push botton switch Bia associated with 
this control unit is actuated to its closed circuit 
position, thereby to complete a circuit for energiz 
ing the connector magnet 6 individual to the 
control unit 4a in series with the driving motor 
3 and the winding of the magnet 76. When 

energizing in this circuit, the magnet 6 attracts 
its associated latching armature T, thereby to re 
lease the spring biased armature 9 of the mag 
net 8. The arnature 9 in moving to its re 
tracted position, closes the contacts 80 to comi 
plete the cathode heater circuit, and at the con 
tacts 8 and 82, completes the high voltage recti 
fying circuit in an obvious manner. 
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When the electromagnet individual to the 

control unit fla is thus energized, the armature 
piece 63 of the connector unit 57 associated with 
this control unit is attracted, whereby the rocker 
arm 62 of the connector unit is pivoted about 
the shaft 2 against the bias of itS retracting 
spring 65 to move the idler pinion 69 into engage 
ment with the driving gear 22. This, a driving 
connection is established between the motor 
and the driving elements 4a and 4b of the con 
trol unit 4a. As will be seen from Fig. 6 of the 
drawings, when the motor 3 is energized in the 
manner just explained, it rotates the gear 9 in a 
counterclockwise direction through the slip clutch 
connection provided between this gear and the 
motor shaft 3a. Accordingly, the gear 23 is 
actuated to rotate the elongated drive gear 22 
in a clockwise direction through the resilient 
connection provided by the Spring 26. As a re 
Sult, the two pinions 58 and 59 are respectively 
rotated in clockwise and counterclockwise direc 
tions through the driving connection afforded by 
the idler pinion 60 in its engagement with the 
driving gear 22. Thus, driving connections are 
provided, whereby the driving element a is ro 
tated in a counterclockwise direction and the 
driving element 4b in a clockwise direction rela 
tive to the rotary control shaft 5. 

During rotation of the driving element 4a, 
the planetary gear 36a is rotated about the two 
gears 32a and 33a and, due to the tooth differen 
tial between these two gears, the gear 33a and 
the camming element 40a connected thereto are 
rotated in the same direction as the driving ele 
ment 4a, i, e, in a counterclockwise direction 
about the rotary control shaft 5. The driving 
element 4 ft) similarly functions to drive the 
camming elements 40b in a clockwise direction 
relative to the rotary control shaft 5 through 
the driving connection provided by the speed 
reducing differential gears 32b, 33b and 36b. 
During Such rotation of the two camming ele 
mentS 4.0a and 40b the actuating element 3D 
for the rotary control shaft 5 remains sta 
tionary until the cam lobe 42 carried by one of 
the two camming elements is positioned to actuate 
its associated can follower 38 into engagement 
with the associated stop 34 carried by the as 
Sociated driving element 4. With the camming 
element 40b rotating in the direction indicated, 
i. e. in a clockwise direction, the cam lobs 42b 
thereof will engage one of the camming surfaces 
of the lobe 46b when it is moved to the proper 
position relative to the actuating element 3D, 
After Such engagement, and during continued 
rotation of the camming element 40b, the two en 
gaged lobes 42b and 46b coact to pivot the cam 
follower 38b in a counterclockwise direction about 
its pivot pin 43b so that the stop engaging head 

O 

5 

45b thereof is moved radially outward from the 
shaft 5. Approximately when the lower knife 
edge of the lobe 46b is moved to bear against 
the upper knife edge of the lobe 4.2b, the lock 
ing head 45b of the can follower 38bis positioned 
to be engaged by the projection 44b of the stop 
element 34b. The engaged surfaces of the two 
engaged elements 34b and 44b are cut on a bias 
So that the continued movement of the driving 
element 4b, following engagement of the two 
elements, provides a Solid mechanical interlock 
therebetween, 
In a manner entirely similar to that just de 

Scribed, the camming element a is rotated until 
the can lobe 42d thereof is noved into engage 
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ment with the lobe Ba of the cam follower a. 
Here again, when the two lobes 42a and 46a are 
relatively so positioned that their knife edges are - 
engaged, the head 45a of the cam follower 3a is 
positioned for engagement by the projection a 
of the stop element 34a. In this case also, the 
engaged edges of the head 45a and the stop 3a 
are cut at an angle such that the two elements 
are interlocked by continued operation of the 
driving element 4 b. 
From the above explanation it will be under 

stood that when the cam follower 38a is engaged 
by the stop 34a, a direct mechanical connection is 
provided between the driving element 4a and the 
actuating element 30. When this connection is 
established, rotation of the planetary gear 36a 
about the two gears 32a and 33a is obviously ar 
rested with the result that relative movement 
between the parts 30, 40a, 33a, 32a, 36a and 4 la : 
is entirely discontinued. In a similar manner, 
relative movement between the parts 4 lb, 36b, 
32b, 33b, 40b and 30 is arrested when the cam fol 
lower 38b is moved to a position for engagement 
by the stop 44b carried by the driving element 
Aft). 
From the above explanation it will be apparent 2 

5 

that depending upon the initial setting of the 
control unit 4a, the rotary control shaft 5 and 
the actuating element 30 will be rotated in one 
direction or the other by one of the two driving 

10 
ing unit associated with the control unit fla 
is deemergized, its associated rocker arm 62 is 
spring actuated by the associated spring 65 to 
its normal position wherein the idler pinion 60 
of the actuated connector unit 57 is disengaged 
from the driving gear 22. In this regard it is 
noted that upon deemergization of the driving 
motor f3, the coil spring 26 connected between 
the gear 23 and the driving gear 22 provides a 
kick-back action to insure release of the idler 
pinion 60 by the driving gear 22. 
The manner in which the remaining Control 

units 4 may, through selective energization of 
the magnets 67 by the push button switches 84, 
be actuated for the purpose of driving the set 
table element Oa to its other predetermined set 
tings, will be clearly apparent from the above 
explanation with reference to the operation of 
the control unit 4a. If at any time it is desired 
to turn off the receiver after a period of Opera 
tion, the off switch 83 may be momentarily oper 
ated to its closed circuit position, thereby to con 
plete an obvious circuit for energizing the wind 
ing of the magnet T8. This magnet, in attract 
ing its associated armature 79, opens the con 
tacts 80 to deemergize the cathode heaters of 
the tubes provided in the receiver. At the con 
tacts 8 and 82, the magnet 78 opens the B Sup 
ply circuits to the tubes and deemergizes the 

elements 4 la or 4b. Thus, if the stop 34d . 
engages the cam follower 38a before the stop. ... 
34b engages the cam follower 38b, the actuating 
element 30 and control shaft 5 will be rotated 
in a counterclockwise direction to the predeter 
mined setting to which the control unit a cor 
responds. Conversely, if the stop 34b is moved . . . 
to engage the cam follower 38b before the stop 
34a engages the cam follower 38a, the actuating 
element 30 and the control shaft 5 will be ro 40 
tated in a clockwise direction to the predeter-, . 
mined setting corresponding to the control unit 
4a. 
and the shaft 5 are rotated at the Speed of the 
driving element 4 with which they are mechani 

cathode heaters of the full wave rectifying tube 
provided in the rectifying circuit. As the ar 
mature 79 is moved to its attracted position, the 
free end thereof rides over the locking portion 
of the armature . After the Switch 83 is re 
leased to deemergize the winding of the magnet 
T8, therefore, the armature 79 is held in its at 
tracted position by the latching armature of 
the magnet 76. 

During the above described movement of the 
shaft 5 to the particular setting corresponding 
to the control unit 4a, the movable parts of 
the nonactive Control units are also moved to 
produce unlatching relative movement between 

In either case, the actuating element 3 
45 

cally connected until the nonengaged stop and . 
cam follower are brought into engagement. 
When both of the two stop elements 34a and 34b 
are moved into engagement with the cam fol 
lowers 38a and 38b, respectively, a locking con 
nection is obviously established which prevents 
continued rotation of the parts 5, 30, 4, 58, 59, 
60, 22, 23 and 9. Thus, the entire gear train ex 
tending back to the motor driving gear 9 is locked 
up when the shaft 5 is rotated to the predeter 
mined setting corresponding to the actuated con 
trol unit 4a. After this train has been locked 
up, continued rotation of the motor shaft 5a is 
permitted through the slip clutch connection be 
tween this shaft and the gear 9. 
When the new setting of the settable element 
Oa for the tuning means iO is established in 

the manner just explained, the Operator will be 
apprised of this fact through reception of the de 
sired station and may release the push button 
switch 84a to deemergize the driving motor 3, 
the energized electromagnet T and the winding 
of the magnet 76 in an obvious manner. When 
the magnet 76 is thus deemergized, its spring 
biased armature is retracted to a position be 
neath the armature 79 of the magnet 78, but 
this operation is obviously without effect, and 
the power circuits of the receiver remain ener 

the cam and cam follower parts of one of the 
lost-motion mechanisms provided in each unit. 
In this regard it will be understood that as 
the control shaft 5 is rotated, all of the ac 
tuating elements 30 individual to the various con 
trol units are rotated therewith. The action 
which occurs in the nonactive units will be more 
fully apparent from the following explanation 
relating to the movement of the parts provided 
in the control unit 4a when the control shaft 
5 is driven to another predeterminted setting 

by another of the control units. Thus it may be 
assumed that after the rotary control shaft 5 is 
operated to the setting corresponding to the con 
trol unit 4a, such that the cam followers 38a. 

7) 

and 38b are respectively in engagement with 
the stops 34a and 34b, the shaft 5 is rotated by a 
Second Control unit in a clockwise direction. 
During such rotation of the shaft 5 the cam fol 
lower 38a remains in engagement with the stop 
4a to prevent relative movement between the 
parts 4 fa, 36a, 32a, 33a, 4.0a and 30 of the con 
trol unit. Thus, the driving gear 40 which is 
rotating in a clockwise direction, is rendered op 
erative to drive the driving element 4b in a 
clockwise direction through the driving connec 
tion afforded by the meshing pinions 58 and 59. 
The relative movement thus produced between 
the driving element 4b and the actuating ele 
ment 30 by rotating these two elements in oppo 
site directions causes the stop 34b and the cam 

gized. When the electromagnet 67 of the clutch. 75 follower 8b to be disengaged in a manner which 
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will be clearly apparent from the following ex 
planation. 
Assuming now that the rotary control shaft 

is rotated in a counterclockwise direction away 
from the predetermined setting corresponding to 
the control unit 4a, the actuating element 30 
and driving element 4b of this unit are rotated 
in the same direction due to the engagement be 
tween the can follower band stop 34b respec 
tively carried thereby. The gear 82a is also ro 
tated in a counterclockwise direction with the 
two elements 30 and 4b. Also, and due to the 
driving connection afforded by the pinions 5 
and 58, the driving element la is rotated in a 
clockwise direction relative to the shaft S. With 
the two elements 4a and 2a thus rotating in Op 
posite directions and with the element a rotat 
ing in a direction opposite the direction of rota 
tion of the actuating element , the planetary 
gear 86a functions to rotate the gear a and 
camming element Oa in a clockwise direction 
relative to the actuating element 30. Thus, the 
can lobe 42a is withdrawn from beneath the lobe 

sal of the can follower a to prevent reengage 
ment of the stop 34a, with the cam follower a 
after the two elements 4a and 30 have been rela 
tively rotated through one revolution. As rela 
tive movement between the two elements 4a and 
3D continues, the can lobe 42a is gradually backed 
away from the lobe a until these two lobes are 
separated by a distance which is determined by 
the amount of movement required to actuate the 
shaft 5 to its new setting. 
From the above explanation it will be clearly 

apparent that the rotary control shaft is and 
the settable element Oa actuated thereby may 
be moved to any desired setting through opera 
tion of a particular control unit without any 
interference whatever from the nonactive COne 
trol units. This is due to the fact that during 
operation of any one of the control units to es 
tablish the desired setting for the shaft 5, the 
parts of the nonactive units are so moved rela 

- -tive to each other as to prevent a locking Con 
nection from being established through any one 
of these units. Thus, the two combination 
speed reducing and lost-motion mechanisms as 
provided in each control unit, permit the rotary 
control shaft 5 to be freely, accurately and 
positively driven in either direction to any one 
of the predetermined settings respectively corre 
sponding to the several control units. 
In order individually to adjust the various 

control units relative to the rotary control shaft 
S, thereby to provide for operation of this shaft 
by the various control units to the desired pre 
determined settings, the screw 56 in the clamp 
ing mechanism is withdrawn until the control 
units are freed for rotation relative to their re 
spective associated supporting bushings 48. 
The shaft 5 is then adjusted to a desired con 
trol position or setting by a suitable manual Con 
trol knob (not shown) provided for manually 
actuating the settable element Oa of the fre 
quency changing means . During such rota 
tion of the shaft is the spring washer 52 serves 
to maintain sufficient clamping pressure against 
the elements 28 of the respective control units to 
prevent the shaft from being moved relative to 
the control units, the movement of the rotary 
control shaft being taken up within each con 
trol unit in a manner which will be clearly ap 
parent from the above explanation. While the 
shaft 5 is held in the position to which it is 
adjusted, by manually gripping the control knob 

. 12 
of the manual actuating means, the switch 
associated with the particular control unit 
which is to be utilized in operating the rotary 
control shaft to the manually established set 

is ting, is operated to energize the driving motor 
3 and to engage the idler pinion of the con 

nector unit individual to the control unit with 
the driving gear 22. The motor f is thus 
rendered operative to drive the movable parts 
of the selected control unit until these parts are 
lockingly engaged in the manner explained above. 
During the final portion of the operation of the 
Selected control unit and more particularly after 
One of the can followers is engaged by its as 
Sociated stop 4, all parts of the control unit are 
rotated relative to the shaft and the bushings 

upon which the control unit is supported. 
Thus, the selected control unit is actuated to a 
position relative to the rotary control shaft S, 
such that when the shaft and control unit are 
subsequently locked together, the control unit can 
thereafter only operate the rotary control shaft 
to the particular setting which it occupies when 
the locking operation is completed. The above 
described procedure may be repeated for each of 
the other control units, in order to establish the 
other predetermined settings desired for the ro 
tary control shaft f. During each setting opera 
tion, the control units which are not being ad 
justed are maintained in adjustment because of 
the fact that their frictional engagement with 
the bushings 4 is suficient to maintain their 
established positions relative to the shaft . 
When all of the control units have been ad 
justed, the screw may be tightened to friction 
ally lock all of the control units in fixed posi 
tions relative to the shaft , in a manner which 
will be clearly apparent from the foregoing ex 
planation. 
While One embodiment of the invention has 

been disclosed, it will be understood that various 
modifications may be made therein, which are 
within the true spirit and scope of the invention. 

claim: 
1. In a radio receiver, a tuning system con 

prising: means for Operating the tuning element 
of the receiver to a predetermined setting from 
a particular direction, and means including a 
speed-reducing planetary gear assembly respon 
sive to the operation of said element to said pre 
determined setting from said direction for arrest 
ing the same. 

2. In control apparatus for operating a settable 
element to a predetermined setting, a speed-re 
ducing planetary gear asembly, means including 
said assembly for operating said element to said 
predetermined setting, and means coacting with 
said assembly and responsive to operation of said 
element to said predetermined setting for locking 
the same against further operation. w 

3. In control apparatus which includes means 
for driving a rotatable control shaft to different 
predetermined settings through different driving 

is connections, means including a speed-reducing 
planetary gear assembly for locking said shaft 
against rotation when it is rotated to one of said 
predetermined settings through one of said driv 
ing connections, and means including said as 

70 sembly for permitting said shaft to be rotated 
away from said one predetermined setting when 
driven through a second of said driving con 
nections. 

4. In control apparatus which includes means 
75 for Operating a rotary control shaft to a prede 
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13 
termined setting, a pair of relatively rotatable 
gears having different numbers of teeth, a rotat 
able driving element, a planetary gear rotatably 
supported upon said driving element and mesh 
ing with said pair of gears, whereby relative 
movement between said pair of gears is produced 
in response to rotation of said planetary gear 
thereabout by said driving element, and means 
controlled by the relative movement between said 
pair of gears for locking said rotary control shaft 
against continued rotation when it is rotated to 
said predetermined setting. 

5. In control apparatus which includes means 
for operating a rotary control shaft to a prede 
termined setting, a pair of relatively rotatable 
gears having different numbers of teeth, a rotat 
able driving element, a planetary gear rotatably 
supported upon said driving element and mesh 
ing with said pair of gears, whereby relative 
movement between said pair of gears is pro 
duced in response to rotation of said planetary 
gear thereabout by said driving element, a can 
actuated in response to relative movement be 
tween said pair of gears, a cam follower actu 
ated by said cam after said pair of gears are 
moved into predetermined relative positions, and 
means including a stop adapted to be engaged 
by said cam follower for locking said rotary con 
trol shaft against continued rotation when it is 
rotated to said predetermined setting. 

6. In control apparatus which includes driving 
means for operating a rotary control shaft to a 
predetermined setting, a control unit comprising 
a pair of relatively rotatable gears having dif 
ferent numbers of teeth, a rotatable driving ele 
ment provided with a stop and actuated by said 
driving means, a planetary gear rotatably Sup 
ported upon said driving element for meshing en 
gagement with said pair of gears, whereby rela 
tive rotation between said pair of gears is pro 
duced in response to operation of said driving 
element to rotate said planetary gear about Said 
pair of gears, a cam actuated in response to rela 
tive movement between said pair of gears, an 
element mounted for rotation with said rotary 
control shaft, and a cam follower pivotally Sup 
ported upon said last-named element and ac 
tuated into engagement with said stop to arrest 
the rotation of said rotary control shaft in re 
sponse to the actuation of said can to a predeter 
mined position relative to Said can follower. 

7. In control apparatus which includes driving 
means for operating a rotary control shaft, a con 
trol unit comprising a pair of relatively rotatable 
gears having different numbers of teeth, one of 
said gears being mounted for rotation with said 
rotary control shaft and the other gear being 
rotatable about said shaft, a rotatable driving 
element freely rotatable about Said shaft and 
actuated by said driving means, a planetary gear 
rotatably supported upon said driving element 
for meshing engagement with said pair of gears, 
whereby said other gear is rotated relative to said 
shaft in response to operation of Said driving. 
element to rotate said planetary gear about said 
pair of gears, a camming element rotatable with 
said other gear about said shaft, a second ele 
ment mounted for rotation with said shaft, a 
cam follower pivotally supported upon Said Sec 
ond element and actuated by said camming ele 
ment in response to rotation of said canning 
element relative to said shaft, and a stop car 
ried by said driving element and engaged by Said 
cam follower to arrest the rotation of Said shaft 
in response to the rotation of said camming cle 
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s: to a predetermined position relative to said 
Shaft. 

8. In control apparatus which includes a set 
table element operative to a predetermined set 
ting, a mechanism comprising a speed-reducing 
planetary gear assembly, means including said 
mechanism for Operating said element to said 
predetermined setting, and stop means coacting 
with Said assembly and responsive to operation 
of Said element to said predetermined setting 
for locking the same against further operation. 

9. In control apparatus which includes a set 
table element operative to a predetermined set 
ting, a drive mechanism comprising a speed-re 
ducing planetary gear assembly and a pair of 
lost-motion parts which are actuated in response 
to operation of the parts of said assembly, means 
for establishing a driving connection for said ele 
ment which includes said gear assembly when said 

20 
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parts are moved into predetermined relative posi 
tions, and stop means coacting with said mech 
anism and responsive to operation of said ele 
ment to said predetermined setting for locking 
the same against further operation. 

10. In control apparatus which includes driv 
ing means and a rotary control shaft, a pair of 
relatively rotatable gears having different num 
bers of teeth, a rotatable driving element ac 
tuated by said driving means, a planetary gear 
rotatably supported upon said driving element 
and meshing with Said pair of gears, whereby rel 
ative rotation between said pair of gears is pro 
duced in response to operation of said driving 
element to rotate Said planetary gear about said 
pair of gears, and lost-motion means controlled 
by the relative movement between said pair of 
gears and operative to establish a driving con 
nection between said driving means and said 
shaft when said pair of gears are moved into pre 
determined relative positions. 

11. In control apparatus which includes driv 
ing means and, a rotary control shaft, a pair of 
relatively rotatable gears having different num 
bers of teeth, a rotatable driving element ac 
tuated by Said driving means, a planetary gear 
rotatably supported upon said driving element 
and meshing with said pair of gears, whereby rel 
ative rotation between said pair of gears is pro 
duced in response to operation of said driving 
element to rotate said planetary gear about said 
pair of gears, a camming element rotatable about 
said shaft in response to relative movement be 
tween said pair of gears, an actuating element 
mounted for rotation with Said shaft, a cam foll 
lower supported upon said actuating element for 
movement radially of Said shaft when engaged by 
the camming portion of said camming element, 
and stop means carried by said driving element 
for engagement by said cam follower to establish 

60 a direct drive connection between said driving 
element and said shaft. 

12. In a control unit for Operating a settable 
element to a predetermined setting, driving 
means, a pair of speed-reducing planetary gear 
assemblies connected to be rotated in opposite 
directions by said driving means, means includ 
ing one of Said assemblies for operating said set 
table element to said predetermined setting, and 
means including the other of said assemblies for 
arresting the operation of said element when it 
is operated to said predetermined setting. 

13. In a control unit for Operating a settable 
element to a predetermined setting, a pair of 
speed-reducing planetary gear assemblies, means 

is including one of said assemblies for operating said 
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settable element to said predetermined setting 
from one direction, means including the other of 
said assemblies for operating said settable ele 
ment to said predetermined setting from the 
other direction, and means including both of said 
assemblies for arresting the operation of said 
element when it is operated to said predetermined 
setting from either direction. 

14. In control apparatus which includes means 
for driving a rotatible control shaft in either of 
two directions to different predetermined set 
tings through different driving connections, 
means including a pair of speed-reducing plane 
tary gear assemblies for locking said shaft against 
rotation when it is rotated to one of said prede 
termined settings through one of said driving 
connections, and means including said assemblies 
for permitting said shaft to be rotated in either 
direction away from said one predetermined set 
ting when driven through a second of said driv 
ing connections. 

15. In control apparatus which includes means 
for driving a rotatable shaft in either of two di 
rections to different predetermined settings; a 
pair of speed-reducing planetary gear assemblies 
each actuated by said driving means, means in 
cluding one of said assemblies for rotating said 
shaft to one of said predetermined settings from 
one direction and for locking said shaft against 
continued movement when moved to said one 
predetermined setting by the other assembly, 
means including said other assembly for moving 
said shaft to said one predetermined setting from 
the other direction and for locking said shaft 
against continued movement when moved to said 
one predetermined setting by said one assembly, 
an independent mechanism for completing a 
mechanical engagement between said driving 
means and said shaft, and lost-motion means in 
cluded in the driving connections between said 
assemblies and said shaft for permitting said 
shaft to be rotated in either direction away from 
said predetermined setting when actuated through 
said independent mechanism. 

16. In combination, a rotatable shaft, a driving 
element freely rotatable about said shaft, a ring 
rotatable about said shaft and provided with a 
can lobe, speed-reducing means driven by said 
driving element for rotating said ring about Said 
shaft, a member supported by said shaft, a cam 
follower carried by said member and adapted for 
actuation by said can lobe, and means coacting 
with said can follower to establish a direct me 
chanical connection between said driving element 
and said member when said cam follower is actu 
ated by said cam lobe. 

17. In combination, a rotatable shaft, a driving 
element freely rotatable about said shaft, a ring 
rotatable about said shaft and provided with a 
cam lobe, means including a Speed-reducing 
planetary gear assembly rotatably supported by 
said shaft and actuated by said driving element 
for rotating said ring about said shaft at a frac 
tion of the speed of rotation of said driving ele 
ment, a member supported by said shaft, a can 
follower movably Supported upon said member 
for actuation by said can lobe, and means co 
acting with said can follower to establish a direct 
mechanical connection between said driving ele 
ment and said member when said cam follower 
is actuated by said cam lobe. 

18. A control apparatus for a controlled ele 
ment comprising: a fast rotatable member oper 
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able Over a multi-revolution range; a slow rotat 
able member operable over a range not exceeding 
one revolution; driving means for simultaneously 
rotating said members at a preselected speed 
ratio; a normally disengaged driving connection 
between said driving means and the controlled 
element and including said members; a follower 
mechanism for engaging one of said members to 
engage said driving connection between said driv 
ing means and the controlled element; and means 
controlled by the other of said members for con 
ditioning said follower mechanism to engage said 
One member. 

19. A control apparatus for a controlled ele 
ment comprising: a fast rotatable member Oper 
able over a multi-revolution range; a slow rotat 
able member operable over a range not exceeding 
one revolution; driving means for simultaneously 
rotating said members at a preselected speed 
ratio; a normally disengaged driving connection 
between said driving means and the controlled 
element and including said members a follower 
mechanism for engaging said fast member to en 
gage said driving connection between said driving 
means and the controlled element; and means 
controlled by said slow member for conditioning 
said follower mechanism to engage said fast 
member. 

20. A control apparatus for a controlled ele 
ment comprising: a fast rotatable member oper 
able over a multi-revolution range; a slow rotat 
able member operable over a range not exceeding 
One revolution; driving means for simultaneously 
rotating said members at a preselected speed 
ratio; a normally disengaged driving connection 
between said driving means and the controlled 
element and including said members; a follower 
mechanism for engaging One of said members to 
engage said driving connection between said driv 
ing means and the controlled element; and means 
responsive to a predetermined angular setting of 
the other of said members for conditioning said 
follower mechanism to engage said one member. 

21. A control apparatus for operating a settable 
element to a predetermined setting comprising: a 
driving mechanism for said element including a 
speed-reducing planetary gear assembly normally 
Operatively disconnected from said element; 
means for establishing a driving connection be 
tween said mechanism and said element through 
said planetary gear assembly when the parts of 
said mechanism are operated to predetermined 
relative positions; and stop means coacting with 
said mechanism and responsive to operation of 
said, element to said predetermined setting for 
arresting all of the elements of the apparatus. 
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