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This invention relates to remote controlled 
automatic means for moving an adjustable con 
trol element to a plurality of positions. It par 
ticularly concerns protective means for remote 
controlled automatic tuning mechanism asso 
ciated with radio communication devices. 
In many cases it is desirable to locate a radio 

receiver at some distance from the control sta 
tion and provide simple push button means by 
which the tuning mechanism may be controlled 
accurately with a minimum amount of manual 
effort and movement. Apparatus of this type is 
particularly adapted to radio receiving sets in 
stalled on vehicles where space requirements 
Inake it necessary to locate the receiver in One 
position and the controls at another. It is also 
equally desirable in household installations 
where the control station location is changed fre 
quently with respect to the receiver or where 
there are a number of control stations. 

It has been found that when the control sta 
tion is located more conveniently and the man 
ual effort required to operate the controls is 
reduced, people unauthorized to operate them, 
particularly children, continue tó manipulate the 
controls which overloads the actuating means. 

It has also been found that mechanical detents 
associated with the controls and automatic in 
dexing mechanism associated with the tuning 
shaft driving and stopping means stick at times 
due to the slight clearance between the parts 
which is necessary for accurate positioning and 
sharp tuning of the receiving set. When sticking 
occurs overloading of the driving means likewise 
occurs and further operation cannot be obtained 
until repairs are made. 
One of the objects of the present invention is 

to provide positive means for preventing stick 
ing of the indexing means. 
Another object is to provide a positive cutout 

means associated with the driving means to pre 
vent overloading of the driving means. 
With these and other objects in view, together 

with a description of the means by which these 
objects are accomplished, this invention will be 
better understood by reference to the following 
Specification and claims and illustrated in the 
accompanying drawings, in which: 

Figure 1 shows in diagrammatic form the 
complete assembly of the automatic tuning mech 
anism, the controls associated therewith and 
electrical connections between these Various elle 
ments; 

Figures 2 to 5 are diagrammatic views showing 

(C. 172-239) 
certain of the control elements in various posi 
tions, which are as follows: 

Figure 2 shows these control elements in their 
normal or non-controlling position; 

Figure 3 shows these elements in a position 5 
to establish circuit connections whereby the 
tuning shaft is rotated in one direction; 

Figure 4 shows these elements in a position 
whereby the circuit connections are changed so 
that the tuning shaft will be rotated in the re- 0 
verse direction to that shown in Figure 3; and, 

Figure 5 shows these elements in a position 
to stop rotation of the tuning shaft in a definite 
angular position and to open all the circuit con 
nections. 
A radio receiving set indicated at has a con 

ventional tuning shaft 3 extending therefrom and 
a control knob is fixed to its extremity for manual 
rotation thereby. An electric motor 7 having a 
worm 9 fixed to an armature, shaft i? meshes 20 
with a worm wheel f3 rotatably mounted on the 
shaft 8. The worm wheel has a hub 5 acting 
as a clutch driving element. A clutch driven 
element fill rotatable with the shaft 3 is suitably 
biased for axial movement away from the driv- 25 
ing gear hub 5. The driven element encloses 
a magnet winding having end leads 9 and 2 ex 
tending therethrough which are connected re 
Spectively to motor armature leads 23 and 25. 
The magnet winding is thus connected in parallel 80 
with the notor armature and is accordingly ener 
gized therewith to cause engagement of the clutch 
elements f and 7 by electromagnetic attraction 
between them. The motor has two field windings 
either of which may be energized by means of 85 
conductors 27 or 29 extending therefrom to a 
control Switch indicated at 3 to cause rotation 
of the motor in either direction. The clutch 
lead f and armature lead 23 are also connected 
to the switch 3 by a conductor 33 and the 40 
clutch lead 2 and armature lead 25 are con 
nected to a source of energy by control means 
which will be described later. 
The control switch 3 comprises three flexible 

parallel blades 37, 39 and 4i having their adja- 4s 
cent ends clamped between fixed insulating blocks 
43 and 45 and all three blades are provided with 
electrical contacts on their free ends. The motor 
field leads 27 and 29 are respectively connected 
to the switch blades 4 and 37 and the armature 50 
lead 23 and clutch lead 9 are both connected to 
the central blade 39 by conductors 33 and 34. In 
addition to the fixed blades the switch has a 
flexible blade 4 adjacent to and movable into or 
out of contact with the central blade 39. The ss 
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movable blade 47 has a contact on its free end 
and its opposite end is fixed to a fitting 49 ro 
tatably supported on a stationary'shaft 5 which 
is grounded at 53. Another rotatable fitting 55 
is spaced axially along the shaft 5 and is con 
nected by a switch actuating rod 57 having bent 
end portions 59 and 6 fixed respectively to the 
fittings 49 and 50. A tension spring 63 located 
between the rod end 59 and a fixed member 65 
normally tends to rotate the rod 5 and free end 
of the Switch blade 4 clockwise about the shaft 
5 and into contact with the central SWitch blade 
39 bending it upward into contact with the upper 
blade S7 as shown in Figure 2. Movement of the 
Switch blade counterclockwise is accomplished 
by the following actuating mechanism. 
The motor control switch actuating mecha 

nism comprises a fixed supporting shaft 67 lo 
cated above and parallel to the shaft 5. On the 
shaft 5 are pivoted any number of axially 
spaced armatures, two of which, 69 and 69a, are 
shown, and a single knockout armature f. The 
armatures 69 and 69a, extend downwardly on 
the right of the switch actuating rod 57 and 
have helical tension springs 73 and 3a fixed 
between pins 75 and 75a on their upper ends and 
a fixed rod 77 which tend to normally rotate 
these armatures counterclockwise about the shaft 
67 into contact with a fixed stop rod 79. The 
actuating rod 57 is normally held by its spring 
63 in contact with the left side of the downward 
extending armatures 69 and 69a, when the right 
Sides of these arnatures are against the stop 
rod 79. The knockout arnature extends 
downwardly on the opposite or left side of the 
actuating rod 57 and is normally held in contact 
therewith by a tension spring 8 connected be 
tween a hooked portion 82 and the fixed rod 11. 
The normal position of the knockout armature 
is best shown in Figure 2. The armatures 69 
and 69a, together with the knockout armature 
lf, are movable clockwise about the shaft 67 
from their normal position by fixed electromag 
nets, each of which is located adjacent the re 
Spective armatures and indicated at 83, 83a and 
85. One end of each of these electromagnetic 
windings is grounded at points 87, 8 a. and 89 
and the other ends thereof, 9, 9 a. and 93, ex 
tend to control apparatus to be referred to subse 
quently. The armatures 69 and 69a, each have 
end portions 95 and 95 a bent at right angles 
thereto which act as cam followers to contact 
cams 97 and 9 la located adjacent thereto when 
these armatures are moved toward the cams by 
the respective electromagnets 83 and 83a. 
The cams 97 and 97 a have arcuate portions 

99 and 99a of small radius and arcuate portions 
Of and Ola of larger radius and radial slots 
03 and 0.3a. The cams are fixed to a camshaft 
f05 by set screws 07 and Ola and may be ad 
justed to different angular positions thereon. 
The camshaft 05 is mounted for rotation about 
its axis, which extends parallel to the switch 
actuating rod 57, by means of the gears 09 and 

of equal pitch diameters running in constant 
mesh and fixed respectively to the camshaft f O5 
and the tuning shaft 3. The ends 95 and 95a 
of these armatures are movable into sliding con 
tact with either of the arcuate portions of the 
cans and are capable of entering the slots be 
tween to Stop rotation of the camshaft and tun 
ing shaft in a definite angular position, depend 
ing upon the angular position the cams are set 
With respect to the camshaft and which arma 
ture is moved toward its respective cam by its 

2,231,156 
respective electromagnet. The end 95 of the 
armature 89 is shown in the radial slot 03 of 
the cam 9 to stop rotation of the cam and tun 
ing shafts and the switch actuating rod has 
been moved counterclockwise thereby to its maxi 
num angular position so that the movable switch 
blade 47 which is grounded at 53 is moved out 
of contact with the fixed blade 39 of the switch 
3. This is the open circuit position of the 
Switch 3, as shown in Figures 1 and 5, which 
deenergizes the clutch winding and driving mo 
tor. When the end 95 of the armature is moved 
into contact with the arcuate surface 99 of the 
can, as shown in Figure 4, the movable switch 
blade 4 is moved into contact with the fixed 
blades 39 and 4 to connect the field lead 2 to 
conductors 33 and 34 which are connected to 
the armature lead 23 to cause rotation of the 
motor in a direction so that the tuning shaft 
Will be rotated in one direction and the cam 9 
will be moved clockwise as shown by the arrow. 
When the end 95 of the armature is moved into 
contact with the arcuate surface Ot of the cam, 
as shown in Figure 3, the movable switch blade 
4 moves the fixed blade 39 out of contact with 
the blade 4f and into contact with the blade 37 
which connects the other field lead 29 to the 
armature to cause rotation of the motor in the 
Opposite direction which rotates the cam 9 
Counterclockwise as indicated by the arrow. The 
Switch blades 37, 39 and 47 are also in contact 
When the actuating rod 57 and the armatures 
69 and 69a are returned to their normal non 
controlling position as indicated in Figure 2. 
As mentioned above, any number of cams and 

armatures may be used so that the tuning shaft 
may be moved to any one of a plurality of angu 
lar positions, each of which may be adjusted by 
rotating any particular cam angularly with re 
Spect to the camshaft. Each of the electromag 
nets operating the armatures may be selectively 
energized as they are included in separate cir 
cuits, each of which also includes a manually 
Operable selector switch. Any one of these 
Switches in addition to energizing any one of the 
arnatures simultaneously energizes the electro 
magnet 85 of the knockout armature and holding 
coils, one of which energizes the motor and clutch 
Windings and another of which grounds the radio 
Speaker circuit in the following manner. 
Two selector switches 3 and 3a are shown, 

both comprising identical parts, and are simi 
larly connected in separate parallel circuits. 
Identical parts and connections are indicated by 
the same numerical characters included in both 
circuits, but may be separately identified as the 
parts and connections in one circuit carry a sub 
Script 'A' after the numerical characters. The 
Switch 3 comprises an armature 5 manually 
movable to bridge three adjacent contacts IT, 
9 and 2 but is normally biased to the open 

position. The contact T is connected by con 
ductors 23 and 25 to the radio power supply 
Which may be a battery having one terminal 
grounded. The contact ft 9 is connected by a 
conductor 9 to the electromagnet 83, the other 
side of which is grounded at 87. Energization 
of the electromagnet 83 attracts the armature 
69 which moves the switch blade 47 from the 
position shown in Figure 2 to any of the positions 
shown in Figures 3 to 5. The contact 2 is 
connected to a fixed terminal support 3 of a 
thermal switch 33 by conductors 27 and 29. 
This switch comprises a bimetallic blade f35, one 
end of which is fixed to the support 3 and the 
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2,231,156 
other is normally in contact with an adjacent 
contact 36, but when heated it expands and 
breaks this contact. Conductors 93 and 3 
fixed to and extending from the" contact f36 are 
connected respectively to the knockout electro 
magnet 85, the other side of which is grounded 
at 89 and to holding coils 39, 39a and 4. The 
opposite ends of these coils are connected to the 
central fixed blade 39 of the switch 3 by a coma 
mon conductor 43 and the conductor 34. The 
knockout armature 7 is attracted to the electro 
magnet 85 when the above circuit is thus ener 
gized and the holding coils f39, 39a and it 
are simultaneously energized. The holding coils 
39 and 39a are located when the central blade 

is in contact with the novable blade 49, as 
shown in Figures 2 and 3, to attract the arma 
tures and 5a of the selector switches 3 
and 3a respectively, as shown by the dotted 
lines in Figure , and are designed so that they 
exert just sufficient attractive effort to hold these 
respective armatures in their closed circuit posi 
tion so that whichever armature has been closed 
nanually remains closed. 
Another armature f located adjacent to the 

holding coll 39 is connected to the source of 
power by the conductors f2 and 4 and is 
attracted and moved toward the holding coil 39 
as shown by the dotted lines and into contact 
with a fixed contact 8 located adjacent thereto. 
Closure of this arnature energizes the motor and 
clutch circuits through a resistance heating ele 
ment 5 located adjacent the bimetallic blade 
135 of the thermal switch 133. The heater elle 
ment is connected to the contact 48 by a con 
ductor 49 and to one side of the electromagnetic 
clutch winding and armature winding by the 
conductor 35. The opposite sides of the clutch 
winding and armature winding respectively are 
both connected to the centra blade 39 of the 
switch 3 by the conductors 33 and 34. The 
holding coil 4f when energized attracts an arma 
ture 53 which is grounded at 55, moving it 
into contact with a fixed contact 157. A con 
ductor attached to this contact 5 extends 
from the speaker associated with the radio re 
celver and is grounded when the armature 53 
is closed to ground the speaker circuit and nute 
it while the tuning shaft is being rotated by the 
motor. 
The operation of the automatic tuning mecha 

nism and protective devices associated therewith 
is as follows: Closure of any selector Switch, for 
example, 3a, completes a circuit from the 
source of power, through the electromagnet 83a 
to ground at 8 la to attract and move the arma 
ture 69a, from its normal postion, as shown in 
Figures 1 and 2, toward the cam 9 a. Its move 
ment is limited by its end 95a contacting with 
the arcuate can surface fola of large radius 
which causes it to contact and move the switch 
actuating bar 57 and switch blade 4 so that the 
switch blades 37, 39 and 4 are moved to the 
position shown in Figure 3. This position of the 
switch blades makes the proper notor field COn 
nection to cause rotation of the tuning shaft in 
one direction and rotation of the camshaft in a 
counterclockwise direction. The holding coils 
f39a, 39 and 4 and the electromagnet 85 are 
simultaneously energized to hold the armature 

5a of the switch closed, to move the armature 
45 into contact with the contact 48 energizing 

the motor and clutch windings, and to move the 
knockout armature clockwise out of contact with 
the switch actuating rod 5, the knockout arma 

3 
ture fl taking a position as shown in Figure 5. 
The tuning shaft rotation continues until the 

end 9.5a of the armature 69a moves to the bottom 
of the radial slot O3a of the cam which causes 
the switch 3 to open and open all of the above 
circuits, stopping the tuning shaft in this par 
ticular angular position. All the contro ele 
ments are accordingly returned to their normal 
position, as shown in Figure 2, by their respective 
biasing Springs. Should however the armature 
end 95a bind in the slot 03a in this position, 
the knockout armature will strike the Switch 
actuating rod 5 upon its return to the normal 
position to move the armature 69a toward its 
normal position to eject its end 95d from the slot 
0.3a. Thus the knockout armature prevents 

binding between these elements and if not pro 
vided it would be impossible to again energize 
the motor and clutch windings until these ele 
ments were freed to allow the switch blades to 
assume their normal position for reenergization 
of the notor and clutch by any selector Switch. 
This is normal operation for counterclockwise 
rotation of the cam. Rotation of the tuning 
shaft in the opposite direction, which causes 
clockwise rotation of the cams, is obtained when 
the armature end contacts the arcuate cam sur 
face 99 which moves the blade 4 so that blades 
39, 4 and 4 are in contact, as shown in Figure 4, 
to connect the other motor field winding in a 
similar manner as explained above. 

Should the end 95a bind and stop in the radial 
cam slot 03a, before bottoming, the rotating tun 
ing shaft Would be stopped but the motor switch 
would not be opened and the increased motor 
Current passing through the heating element 5 
Would cause an increase in heat therefron to 
open the thermal switch 33. Opening of this 
switch also opens all circuits and the knockout 
arnature again acts to eject the dog end upon 
its return to the normal position. 

If the selector switches are continuously 
Operated to cause the motor to be started and 
stopped for long periods of time, the current 
through the heater 5 will cause the heat there 
from to open the thermal switch 33 to prevent 
damage to the motor. 

clann: 
1. In an automatic tuning device for radio 

communication systems comprising a motor, a 
tuning shaft connected to the motor for rotation 
thereby, a member connected to and rotated by 
the shaft having a slot in its surface, a second 
member movable with respect to the first nem 
ber into contact therewith and adapted to enter 
the slot to stop rotation of the shaft in a definite 
angular position, electromagnetic means for now. 
ing the second member, knock out means for 
ejecting said second member from the slot in Said 
first member, electromagnetic means for moving 
Said knock out means to allow movement of Said 
second member into the slot in Said first member, 
a source of current and means for connecting 
the notor and both of said electronagnetic 
means to the Source of current, Said means in 
cluding disconnecting means operable upon ab 
normal values of current foWing therethrough, 

2. In an automatic tuning device for radio 
communication systems comprising a notor, a 
tuning shaft connected thereto for rotation 
thereby, a member connected to and rotated by 
the shaft having a slot in its surface, a Second 
member normally held out of contact with the 
first member but movable into engagement With 
the slot in the first member to stop rotation of 
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4. 
the shaft, electromagnetic means for moving the 
second member, knock out means for ejecting 
said second member from the slot in Said first 
member, electromagnetic means for moving said 
knock out means to prevent ejection of Said Sec 
ond member, a source of current, and means for 
connecting the motor and both of said electro 
magnetic means to the source of current, Said 
means including disconnecting means movable by 
the second member entering the slot in the first 
member to denergize and stop rotation of the 
inOtO:. vo 

3. In an automatic tuning device for radio 
communication systems comprising a motor, a 
tuning shaft connected thereto for rotation 
thereby, a member connected to the shaft for 
rotation thereby having a slot in its surface, a 
second member normally held out of engagement 
with the first mentioned member but movable 
into engagement with a slot therein to stop rota 
tion of the tuning shaft in a definite angular 
position, electromagnetic means for moving said 
second member, a third member normally held 
in contact with the second member and movable 
therewith, a fourth member normally held in 
contact with the third meinber but movable away 
from both the second and third members, electro 
magnetic means for moving said fourth member, 
a source of current, means for connecting both 
electromagnetic means and the motor to the 
source of current, and disconnecting means in 
said last mentioned means operably connected 
to the third member to disconnect the notor 
and both electromagnetic means to allow the 
fourth member to strike the third member to 
eject the second member from the slot in the 
first mentioned member. 

4. In an automatic tuning device for radio 
communication systems comprising a tuning 
shaft, a motor connected thereto to rotate the 
shaft, a member connected to the shaft for rota 
tion thereby having a slot in its surface, a Second 
member movable into engagement with the slot 
in the first mentioned member to stop rotation 
of the shaft, a third member normally held in 
contact with the second member holding it out 
of contact with the first member, a fourth men 
ber normally held in contact with the third mem 
ber but movable out of contact therewith, electro 
magnetic means for moving the Second and 
fourth members, a source of current, means for 
connecting the electromagnetic means and the 
motor to the source of current, disconnecting 
means included in said last mentioned means 
operably connected to the third member and mov 
able by said second member entering fully into the 
slot of the first member and additional discon 
necting means operable by excessive motor cur 
rent through the connecting means upon failure 
of the second member to break these connections, 
both of said disconnecting means, causing the 
second member to be ejected from the first 
named member upon return of the fourth mem 
ber to its normal position. ? 

5. In an automatic tuning device for radi 
communication systems comprising an electric 
motor, a tuning shaft connected to the motor for 
rotation thereby, a member connected to and 
rotated by the shaft having a slot in its Surface, 
a second member normally held out of contact 
with the first member but movable into the 
slot therein to stop rotation of the tuning shaft 
in a preselected angular position, an electro 
magnet for moving said second member, a source 
of current, a circuit from said source to the elec 
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tromagnet including a normally open selector 
switch manually movable to its closed position 
to complete said circuit and a holding coil in 
said circuit to attract and hold said Switch in the 
closed position, a separate circuit from said 
source to the motor including an armature Switch 
adjacent said holding coll movable to its closed 
position by tractive force therefrom to complete 
said circuit and cause rotation of the tuning shaft 
and thermal means associated with both of said 
circuits to open them when the current in said 
second circuit exceeds a safe value. 

6. In an automatic tuning device for radio 
communication systems comprising an electric 
motor, a tuning shaft connected to the motor for 
rotation thereby, a member connected to and 
rotated by the shaft having a slot in its surface, 

10 

15 

a second member normally held out of contact . 
with the first member but movable into the slot 
therein to stop rotation of the tuning shaft in a 
preSelected angular position, an electromagnet 
for moving said second member, a source of 
current, a circuit from Said source to said motor 
including a control switch normally closed and 
operably connected to and movable by the sec 
ond member to open said circuit, an armature 
Switch normally open but movable to close said 
circuit, a control circuit connected to said source 
including a holding coil adjacent Said armature 
switch to attract and move it, and a selector 
Switch normally Open but manually movable to 
close said circuit through said electromagnet and 
control Switch, said selector switch being located 
adjacent to said holding coil to attract and hold 
it closed until Said tuning shaft is rotated to said 
preselected position, 

7. In an automatic tuning device for radio 
communication systems comprising an electric 
motor, a tuning shaft connected to the motor for 
rotation thereby, a member connected to and 
rotated by the shaft having a slot in its surface, 
a second member normally held out of contact 
with the first member but movable into the slot 
therein to stop rotation of the tuning shaft in 
a preselected angular position, an electromagnet 
for moving said second member, a source of cur 
rent, a circuit from said source to said motor in 
cluding an armature switch normally open but 
movable to close said circuit to cause rotation of 
the tuning shaft, a control circuit connected be 
tween said source and the electromagnet includ 
ing a holding Coll adjacent said armature switch 
to attract and move it to its closed position and 
a Selector switch adjacent the holding coil 
manually movable to its closed position at which 
it is held by the holding coil to complete said 
control circuit, a disconnecting means through 
which both of said circuits are normally com 
pleted having a movable member operably con 
nected for movement with the second member to 
open these circuits when said second member 
enters and bottoms in the slot in the first men 
ber and thermal disconnecting, means common 
to both said circuits to open said control circuit 
upon abnormal current flow in the first circuit 
due to failure of the first named disconnecting 
means to Open said first circuit when the tuning 
shaft is stopped thereby. 

8. In an automatic tuning device for radio 
communication systems comprising an electric 
motor, a tuning shaft connected to the motor for 
rotation thereby, a member having surfaces of 
different radii separated by a slot driven by the 
tuningshaft, a second member movable into con 
tact with either surface and capable of entering 
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2,231,156 5 
the slot in the first member to stop rotation of holding coils movable thereby to complete said 
the tuning shaft in a preselected angular posi 
tion, a control switch for establishing forward or 
reverse driving connections of the motor or 
breaking these connections at the preselected an 
gular position, said control Switch comprising 
a movable member normally held in contact with 
the second member tending to hold it out of con 
tact with the first member and movable to a 
plurality of positions by the Second member con 
tacting either Surface or entering the slot in the 
first member, a third member normally held in 
contact with the movable member of the Switch 
and also tending to move the second member 
out of contact with the first member but mov 
able in the opposite direction to allow such con 
tact, Separate electromagnetic means for mov 
ing both the second and third members, a source 
of current, means for connecting the electromag 
netic means to the source of current for moving 
Said second member, said means having a sepa 
rate connection to said control switch and in- . 
cluding the other electromagnetic means, a 
thernal Switch and a holding coil, means con 
necting the motor to said Source including Said 
control SWitch, a resistance heater adjacent said 
thernal switch and an armature attracted to 
Ward Said holding coil to complete said circuit, 
Said heater causing opening of said thermal 
SWitch upon excessive current through said motor 
upon failure of said control Switch to open said 
circuits, either of said switches when open caus 
ing ejection of said second member from the slot 
in the first member upon the return of the third 
member to its normal position. 

9. In an automatic tuning device for radio 
communication Systems comprising a motor, a 
tuning shaft connected thereto for rotation 
thereby, means for reversing the motor and 

40 simultaneously stopping said tuning shaft in any 
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one of a plurality of angular positions and deen 
ergizing said motor, said means comprising a 
Switch member movable to establish forward or 
reverse connections of the motor and to break 
these connections, a plurality of cams driven by 
Said tuning shaft, each having arcuate surfaces 
of different radii separated by a radial slot, 
Said cans and slots being angularly adjustable 
with respect to each other, a plurality of mem 
bers normally held out of contact with said cams 
but individually nowable into contact with the 
Sirfaces thereof and into the slot therebetween, 
Years Operably connected to said Switch nor 
inally held in contact with all of said members 

, when they are in their normal position and mov 
able by the individual members, a plurality of 
electromagnets for attracting and moving said 
members away from their normal position, a sin 
gle ejection means for said members comprising 
a knockout armature normally held in contact 
With the means held in contact. With Said mem 
bers but movable out of contact therewith and 
an electron...agne, for attracting and moving said 
armature, a source of current, a plurality of 
circuits from said Source to the individual mag 
nets of the first entioned means, each including 
a manually ceable Selector SWitch to complete 
the circuit, , Eising circuit inciuding the elec 
tromagnet oi äae ejection neans, a plurality of 
holding coils adjacent respective selector switches 
to hold then closed and the switch of the first 
mentioned means, said circuit having a plurality 
of conductors connected to each selector Switch 
for energization thereby, a motor circuit includ 
ing an arnature Switch adjacent one of said 

circuit through Said Switch in the first mentioned 
means, and thermal disconnecting means asso 
ciated with said holding circuit and motor circuit 
operable upon abnormal current flow through 
the motor circuit to deenergize all circuits to 
Cause ejection of any member from any cam. 

10. In an automatic tuning device for radio 
communication Systems comprising a manually 
rotatable tuning shaft, a driving motor for said 
Shaft, a clutch between said tuning shaft and 
motor engageable to permit rotation of the shaft 
by the motor, electromagnetic means for engag 
ing Said clutch, conductors from the electromag 
netic means to Said motor for energizing said 
means With the motor, a plurality of slotted 
members angularly adjustable with respect to one 
another driven by the tuning shaft, a plurality 
of elements individually movable into engage 
ment With each respective slotted member to stop 
rotation of the tuning shaft in a plurality of 
angular positions, individual electromagnets for 
attracting and moving the individual elements, 
a bar normally held in contact with all of said 
elements and movable by any one, an armature 
normally in contact with said bar tending to 
hold said elements out of contact with said 
slotted members, an clectromagnet for moving 
Said armature out of contact with said bar, a 
Source of current, means connecting the motor, 
the electromagnet for moving the armature and 
any one electromagnet for moving a respective 
element to the current source to cause rotation 
of the tuning shaft to a selected angular position, 
and thermal means included in Said last men 
tioned means Operable upon abnormal current 
flow therethrough to open said means to return 
all of Said elements to their normal position. 

11. In a device for angularly indexing a rotat 
able shaft, driving means for said shaft, means 
for controlling the starting and stopping of said 
driving means and Said shaft, said means com 
prising a plurality of cams rotatable with said 
shaft, a plurality of can followers, each of which 
is individually movable into engagement with a 
respective cain, means operable by movement of 
any can follower for controlling the duration of 
energization of Said driving means and means 
operative upon de-energization of said driving 
means for knocking any can follower out of en 
gagement with any cam and normally holding 
all Said followers in disengaged relation with said 
CS, 

12. In a device for angularly indexing a rotat 
able shaft, driving means for said shaft, means 
for controlling the starting, stopping and rever 
sal of Said driving means and said shaft, said 
means comprising a plurality of cams rotatable 
with and angularly adjustable with respect to 
Said shaft, a plurality of cam followers, a plural 
ity of power means individually energizable to 
move and hold any cam follower in engagement 
With any can, control means for selectively con 
trolling energization of any one of said power 
means and a second control means operable by 
movement of any can follower to control the 
duration of energization of any one of said indi 
vidual power means and said driving means for 
elther forward or rewerse drive thereof, andi 
means operable upon de-energization of said 
driving means and said first named power means 
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for knocking any can follower out of engage 
ment with any can, said last named means com 
prising a member normally biased to engage and 
hold all of Said can followers disengaged, and a 75 
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second power means the energization of which is 
controlled by said first named control means to 
move said member to allow engagement with any 
cam by any cam follower and the de-energization 
of which is controlled by said second control 
means to cause any cam follower to be knocked 
out of contact with any can, 

13. In a device for angularly indexing a rotat 
able shaft, a motor for driving said shaft, cut 
out means for said motor operative on Overload 
to de-energize and stop rotation thereof, means 
for controlling energization, de-energization and 
reversal of said motor and for stopping rotation 
of said shaft, said means comprising a plurality 
of cams rotatable with said shaft, a cam follower 
for each can normally biased out of engagement 
thereWith, an individual electromagnet adapted 
when energized for moving and holding each foll 

9,231,156 
lower in contact with a respective cam, a plu 
rality of switches, each of which is operable to 
control energization of one of said electromag 
nets, a second switch operable by movement of 
any cam follower for controlling the duration of 
energization of any electromagnet and said 
motor, and knock out means for said can foll 
lowers comprising a member biased to engage and 
hold said can followers disengaged from said 
Cams, an electromagnet energizable by any one of 
Said first named switches to attract and hold said 
member out of contact with said followers, de 
energization of said last mentioned electromag 
net being controlled by said second named switch 
and Said motor cut out means to cause said mem 
ber to strike said can followers and return them 
to their normally disengaged position. 

EDWAR. M. CLAYTOR. 


