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United States Patent Office 

2,800,613 
SEEKENG. SWETC3 SASTERE 

John P. Giacolegéo, Joha L. Goetz, and Árias 
serg, Cedas Rapids, Iowa, assig Rex's 
Company, Cedar Rapids, iowa, a co: 333i:iii.22 

Application April 6, 1955, Seriairo. 499,696 
2. Caims. (C. 328-33) 

This invention relates generally to shaft positioning 
systems and more particularly to seeking Switch types 
of shaft position apparatus. A seeking Switch System 
has a motor that rotates a switch, called a seeking Switch, 
until the seeking switch finds a null position that causes 
the motor to shut off. The null position can be remotely 
controlled by a control Switch. 
The invention concerns a seeking Switch System of 

the so-called “wire-saving type,” wherein the number of 
wires connecting a seeking switch to its control switch is 
smaller than the number of predetermined shaft positions 
provided by the seeking Switch. 

Other types of wire-saving seeking systems are de 
scribed in Patents No. 2,476,673 to May and Schweigho 
fer and No. 2,676,289 to Wulfsberg and Schweighofer, 
both assigned to the assignee of this invention. 
The present invention overcomes a difficuity encoun 

tered with prior seeking switch systems when a number 
of seeking switches are used together in what is termed 
in this specification a “plural system.” A "plural system” 
is defined herein as a system having a plurality of seek 
ing switches where each seeking Switch rotates a separate 
output shaft to a particular number of shaft settings. The 
purpose of a plural system is to obtain a large number of 
combinations of output shaft settings with relatively few 
individual shaft settings. The maximum number of shaft 
position combinations in a piural system equals the prod 
uct of the numbers representing the maximum number of 
positions of the individual shafts. Accordingly, three out 
put shafts each having ten rotational positions will pro 
vide 1000 combinations of shaft positions. 
The invention provides a plural System that can be 

operated by a single control shaft which can select pre 
determined combinations of output shaft positions; and 
the number of preset combinations may be substantially 
less than the maximum possible number of combinations 
for the plural system. 
The invention provides a simple method of adjusting 

a single preset input control for a plural system, which 
is rotated by the single control shaft, so that any of the 
possible shaft combinations may easily be obtained at a 
given setting of the control shaft. The invention is par 
ticularly adapted to use an input control comprising a 
drum with adjustable pins projecting from its surface and 
provides a very simple code for adjusting the pins so 
tiaat they may easily be set up to correspond to any com 
bination of output shaft positions. 
The systems of the cited patents permit the use of a 

single control shaft to obtain predetermined shaft com 
binations. But unfortunately, those systems do not per 
mit a simple code for an input control of the type used 
with the invention. Those systems require a code which 
is so complicated that it cannot be remembered by the 
average operator. 
The present invention, on the other hand, provides a 

Set-up code for the input control of a plural system that 
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is simple enough for the average operator to remember 
without difficulty. 
An example of a use for a plural System is one used 

to tune radio apparatus. For example, the radio ap 
paratus may require precise crystal controlled tuning from 
1120 magacycles to 1300 magacycles in increments of 0.1 
rinegacycle. This requires 1800 discrete frequency set 
tings which may be obtained with a plural system having 
three output shafts, where each shaft selects among oscil 
lator crystals by its positional settings. One shaft has 
18 positions to select among 18 crystals that have fre 
quencies spaced at 10 magacycle increments. The second 
shaft has 10 positions to select among 10 crystals having 
frequencies spaced at one megacycle increments; and the 
third shaft also has 10 positions to select among 10 
crystals, but having frequencies spaced by 0.1 megacycle 
increments. Each shaft selects one crystal at a time 
which controls the frequency of an oscillator; and fre 
quency mixers are provided to add the three oscillator 
outputs. Hence, 1800 discrete frequencies spaced by 0.1 
megacycle increments may thus be obtained, where each 
discrete frequency corresponds to a different one of the 
1800 combinations of shaft settings among the three 
shafts. By selecting crystals that have proper frequencies 
and by providing suitable frequency multipliers, the 
gamut between 1120 to 1300 megacycles is covered in 0.1 
megacycle steps by operation of the three output shafts. 

However, over one period of time, it may not be neces 
sary to use more than 20 out of the 1800 different fre 
quencies; and furthermore, it may be required that any 
of the 20 frequencies (or channels) be readily obtainable 
by the setting of a single knob. This may be done by 
using a drum system with adjustable pins projecting from 
the drum surface, where there is provided 20 rows of 
pins, one row for each channel. The pins are used to 
actuate three control Switches which individually control 
the three seeking switches. By varying the arrangement 
of actuating pins in the 20 rows, each row may be pre 
fixed to actuate the control switches in the particular 
finanner required to select any of the 1800 frequencies. A 
single control shaft is fixed to the drum and may be ro 
tated by a knob having 20 indicated settings; and thus any 
of the 20 preselected channels may easily be chosen by 
moving the single control knob to any one of its 20 positions. 

It is therefore an object of this invention to provide a 
Seeking System capable of using a relatively simple set 
up code with a pin-drum type of input control, where 
there is an easily remembered relationship between con 
trol pin positions and output shaft positions. 

It is another object of this invention to provide a shaft 
positioning System capable of utilizing a pin-drum type 
of input control that is small in size and weight. 
The invention provides a seeking system that uses a 

seeking Switch with a plurality of rotors coupled to an 
output shaft that is to be positioned by operation of a 
control Switch, which may be remotely located. One 
of the seeking Switch rotors has a periphery of conducting 
material which is separated at intervals by notches or 
pieces of insulating material. The intervals may be 
Symmetrically spaced and vary in number from a mini 
mum of two according to the following formula: 

K-2 (n-1) (1) 

where K is a number of intervals and n is an integer 
greater than one and is the number of rotors used in a 
Seeking Switch made according to this invention. A set 
of Stator contacts engage the first rotor and generally are 
equally spaced and have a total angular spacing of less 
than the angle between two adjacent insulating intervals 
on the rotor periphery. 
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3. 
The second, third, etc., rotors, that are coupled to the 

same output shaft as the first rotor, are formed in a 
binary manner as taught in Patent No. 2,676,289 cited 
above. 
The seeking switch is controlled by a control Switch 

comprised of a plurality of lever actuated component 
switches, where the levers are operated by pins that pro 
ject from a pin-drum type of input control. The levers 
are arranged in a row so that only a single row of pins 
can actuate the control switch at one time. The com 
ponent switches of a control switch are divided into 
groups; and when actuated by a row of drum pins, only 
one pin actuates the component switches of a single 
group. Accordingly, the actuating pins in a single row 
are equal in number to the groups of component switches; 
and a simple code is provided for setting up the pins to 
obtain required shaft positions. 

Further objects, advantages and features will be ap 
parent to a person skilled in the art upon further study 
of the specification and drawings, in which: 

Figure 1 is a schematic diagram showing one arrange 
ment of the invention, 

Figure 2 is a schematic diagram of another form of 
this invention which contains an electrical interlock to 
avoid certain shaft positions, 

Figure 3 is a schematic diagram of another form of 
this invention illustrating a plural system that includes 
both a single preset input control and a multiple knob 
control, 

Figure 4 is a perspective view of a control drum which 
might be used in this invention, 

Figure 5 illustrates panel code designations which might 
be used with the form of the invention shown in Figure 
1; and, 

Figure 6 illustrates panel code designations which might 
be used with another form of the invention. 
Now referring to the invention in more detail, Figure 1 

shows a simplified form of the invention where a single 
output shaft 0 is controlled by a control switch com 
prising groups A and B of single-pole component switches 
that are actuated by levers . 

Output shaft it is coupled to a pair of rotors 2 and 
13 which comprise the seeking switch portion in Figure 1. 

Output shaft () is rotated by a motor 14 through a 
clutch 6 in a single direction as indicated by arrows 7. 
A notched stop-wheel 8 is also coupled to shaft 10 and 
is engaged by a pawl 9 to lock output shaft 10 and 
the rotors in any of ten positions. A spring 2 is con 
nected between pawl 19 and the supporting structure 22 
to bias the pawl toward the stop-wheel. 
A relay 23 actuates pawl 19 to disengage it from the 

stop-wheel when relay 23 is energized. Relay 23 also 
has a pair of normally open contacts 26 that are con 
nected with motor 4 and a power source 27 that has 
one end grounded. The coil of relay 23 is connected at 
one end to power source 27 and is connected at the other 
end to leads 31, 28 and 32 that connect to the seeking 
switch. Output shaft () drives a positioned element 33 
which might be a tuning element in radio apparatus. A 
dial 34 indicates the position of output shaft 19. 
The combination of motor 14, clutch 16, stop-wheel 

18, pawl 19, and relay 23 are well known and hereafter 
will be designated as a unit called driving and locking 
means 36, enclosed by dashed lines in Figure 1. 

First rotor 2 has a periphery of conducting material 
with two diametrically located notches e and f. A sliding 
contact 37 connects to lead 28 and engages first seeking 
rotor 12 and always connects electrically to the conduct 
ing periphery of the rotor. The stator of first rotor 2. 
has five equally spaced contacts 40 through 44 capable 
of engaging the conducting periphery of rotor 12; and 
they are spaced about the rotor within an angle that is 
less than the angle between notches e and f. 
The second seeking rotor 3 has a semi-circular outer 
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4. 
periphery 46 of conducting material; and its stator has 
a pair of diametrically opposite contacts 47 and 48 
capable of engaging conducting periphery 46. Stator 
contact 47 is grounded, while the other contact 48 con 
nects to lead 32. A second siding contact 49 maintains 
a continual electrical connection to the conducting pe 
riphery 46. 

Five wires 50, 5E, 52, 53, and 54 connect respectively 
at one end to the five contacts 40, 4S, 42, 43, and 44 
of the first seeking stator. A single wire 56 connects 
at one end to sliding contact 49 of the Second seeking 
rotor. The opposite ends of these six wires connect to 
the control Switch. 

Groups A and B of the control switch are composed 
of component single-pole switches; wherein group A in 
cludes five Switches where at least two are double-throw 
Switches. The remaining Switches in group A may be 
single-throw Switches. Group B includes a single-pole 
double-throw switch. The poles 69-64 of the component 
switches in group A are connected respectively by wires 
50-54 to stator contact 4–44. The pole 66 of the 
Switch in group B is connected to the opposite end of 
lead 56. 
Each of the component Switches in both groups has 

one contact connected to a ground bus 67; while the re 
maining contacts in the double-throw switches in both 
groups are connected to another bus 68. 

Each of the poles is coupled to one of the levers 11. 
The levers are aligned side by side across the top of a 
pin-drum 69 of the type shown in Figure 4. The levers 
are considered normally in a leftward position in Figure 
1 and are actuated to the right when engaged by a pin 
of drum 69. A rightward actuation of the lever will 
close the Switch contacts; and if the Switch is a double 
throw type, the normally leftward position will close its 
other contact. 
Drum 69 in Figure 4 has ten longitudinal rows of pins 

and each row has two pins 7 and 72. Pin 7 is capable 
of actuating the lever of any component Switch in group 
A; while the Second pin 72 is capable of actuating the 
lever of the Switch in group B. The pins are supported 
in separate slots 73 and 74, longitudinally arranged in a 
single row. Each pin is slidable along the length of its 
slot, but detent means (not shown) is generally provided 
to maintain them at certain desired positions along the 
slot. Pin 71 may be set at any one of five positions in 
long slot 73 to actuate any of the five levers in group A; 
and pin 72 may be set to either of two positions in short 
slot 74 to either actuate or not actuate the single lever of 
group B, depending upon which of its two positions are 
selected. 

In Figure 5, drum 69 is rotatably supported behind a 
panel 76, which is formed with a slot 77 through which a 
single row of drum pins is visible. A knob 78 is fas 
tened to drum 69 by means of a control shaft 79; and 
drum 69 may be manually rotated by knob 78. A por 
tion 81 of knob 78 extends through an opening 82 in 
panel 76, and portion 85 may be engaged manually to 
rotate drum 69. A series of numbers from 1 to 10 are 
engraved on knob 78 and the number opposite arrow 80, 
painted on panel 76, indicates the row of pins that is 
engaging the levers. 

Another series of numbers from 1 to 10 are engraved 
on the right side of drum 69 in Figure 4 beside the re 
spective rows of pins and indicates the number of the roW 
that is visible through panel slot 77 in Figure 5. Each 
row is represented by a single number, whether it be the 
number on knob 73 or the number on drum 69; and the 
apparent difference is only due to the fact that a row en 
gages the levers in a position different from that position 
where it becomes visible through slot 77. 

Figure 1 shows a single row of pins 71 and 72 set up 
to obtain output shaft position 4, indicated on dial 34. 
Pin 71 engages the lever of pole 64 in group A; and pin 
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72 is positioned where it does not engage the lever of 
pole 66 in group B. 

Figure 5 illustrates the setup code for the pins. Five 
Small equally spaced indicating lines are drawn on the 
panel 76 adjacent to long drum slot 73 and each indicat 
ing line has two numbers opposite it. Numbers 0-4 
are arranged in an upper horizontal row and numbers 5-9 
are arranged in a lower horizontal row. Also, two in 
dicating lines are drawn on the panel adjacent short drum 
slot 74. The indicating line on the left is connected by 
an arrow 83 to the upper horizontal row of numbers 
0-4, and the other indicating line is connected by another 
arrow 84 to the lower horizontal row of numbers 5-9. 
The numbers 0-9 on the panel indicate the ten pos 

sible positions for output shaft 10; and the code provided 
by the invention for the selection of any of these posi 
tions operates as follows: 

1. Move pin 71, which actuates the switches in group 
A, to the number representing the desired shaft position; 
and 

2. Move the other pin 72, which actuates the switch 
in group B, to the arrow representing the horizontal row 
which contains the number of the desired shaft position. 
A simple setting of pins 71 and 72 obtains any of the 

ten shaft positions. For example, if it is required to set 
the pins in drum row 8 to obtain position 4, as shown in 
Figure 1, pin 71 is moved to numeral 4, and pin 72 is 
moved to arrow 83 that points to the horizontal row con 
taining numeral 4. Thereafter, when drum 69 is rotated 
So that pins in row 8 engage the levers of the control 
Switch, output shaft 10 will move to position 4. Thus, 
any of the ten rows of pins can be easily set for any of 
the ten positions of output shaft 10. 
The circuit shown in Figure 1 is in a steady-state posi 

tion, and there is an open circuit in series with each of 
the six connecting wires 50, 51, 52, 53, 54, and 56. Pins 
7i and 72 are set at position 4 and engage the levers of 
the control switch to actuate them as shown in Figure 1. 
Only pole 64 is actuated; and output shaft 10 is at posi 
tion 4, which is obtained when notch e of rotor 12 is at 
Siator contact 44 and rotor 3 is disconnected from stator 
contact 48. 

However, assume that another row of pins, which, for 
exampie, is set for position 3, engages the levers of the 
control switch. Consequently, the lever of pole 63 will 
be the only one engaged, and lead 53 will be connected 
to greind-bus 67. Accordingly, an electrical circuit is 
provided through relay 23 which disengages pawl 19 
from stop-wheel 8 and causes motor 14 to operate and 
thereby rotate output shaft 10 in the direction of arrows : 
57. The circuit comprises power supply 27, relay 23, 
leads 23 and 3i, rotor 2 and stator contact 43, lead 53, 
and pole 63 to ground-bus 67. After approximately 144 
degrees of rotation, notch f aligns with stator contact 43 
and opens the circuit through grounded wire 53. How 
ever, another circuit to ground is provided through the 
other rotor i3, because it also has rotated approximately 
144 degrees where its stator contact 48 engages the con 
ducting periphery 46 to complete a circuit to ground 
through lead 56 and pole 66 to ground. Once notch f 
on first rotor 2 rotates by stator contact 43, the circuit 
to ground through contact 43 is resumed; and rotation of 
the rotors continues for another 180 degrees until notch 
e aligns with stator contact 43 to again open the circuit 
through lead 53. At this shaft position, the circuit 
through second rotor 43 is also open, since conducting 
periphery 46 has rotated another 180 degrees and no 
longer engages stator contact 48. 
Any of the other positions of output shaft 8 may be 

obtained by setting the pins on drum 69 according to the 
code described above. The new circuits caused by other 
pin settings, which result in other shaft positions, may be 
traced in the same manner as described above. 

Figure 2 shows another form of the invention which 
invities an electrical interlock. The interlock limits the 
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operation of the system to preselected output shaft posi 
tions within the maximum number possible for a single 
seeking switch. Such limitations are necessary to prevent 
ambiguities in certain applications of a system. The 
interlock excludes two particular settings of the output 
shaft from the twenty positions possible with a system 
of the type illustrated in Figure 2; and its excludes posi 
tions 0 and 1 of the twenty possible positions to permit 
actuation of the system only when the control switch is 
operated for positions 2 through 19. 
Th2 ccritici Switch in Figure 2 has three groups, A, B, 

aid C, of component switches that are actuated by the 
pins of a control drum that has three pins per longi 
tudinal row rather than the two pins shown in Figure 1. 
However, in both cases, only one pin actuates a single 
group at one time. Added group C multiplies the previ 
olis ten output shaft settings by two to provide a maximum 
cf twenty settings for this type system. 

i he seeking Switch has three rotors 112, 113, and 115 
which are equal in number to the component groups in 
the control switch. The number of notches of first rotor 
$22 may be determined by Formula 1, given above, in 
which n is the number of component groups in the control 
Switch. Rotor 2 has a sliding contact 137 which con 
Elects to a lead E3 that is an extension of lead 28 from 
driving and locking means 36. 
The adjacent stator of rotor 112 has five equally spaced 

contacts 49 through 144 which are confined within an 
angular Space slightly less than the angle between two 
adjacent notches on rotor 112. 
Second rotor Et3 is shaped similarly to second rotor 13 

in Figure 1, and its stator contacts 147 and 48 and its 
sliding contact 49 are similarly arranged. Contact 43 
is connected to lead 132, and contact 147 is grounded. 
A third rotor 15 has a pair of outer conducting 

peripehries 83 and 89 which are situated opposite each 
Cther. They each encompass approximately ninety de 
grees of arc; and a sliding contact 191 is also provided 
which connects continuously of both conducting pe 
ripheries. A pair of stator contacts 192 and 193, capable 
of engaging the conducting peripheries of third rotor 
ES5, are Spaced angularly apart by approximately ninety 
degrees. The Second and third rotors are shaped as 
taught i3 atent No. 2,676,289 cited above. 

i riving and locking means 36 in Figure 2 is the same 
as described in regard to Figure 1, except that the stop 
wheei inay have twenty equally spaced notches to provide 
a maximum of twenty different positions for output shaft 
E; , but for the electrical interlock. 

(leads SG-554 connect respectively at one end to the 
five stator contacts of first rotor switch 112 and connect 
at their opposite ends to poles 60-564 of the five com 
ponent switches in group A. 

Siding contact 45 of seeking rotor 13 is connected 
by a lead 55 to pole 66 of the double-throw single-pole 
Switch in group B which also includes a single-throw 
Switch with a pole 96 that is mechanically interlocked to 
the lever of pole 66. 

Similarly, sliding contact 9 of third rotor A5 is 
linected by a lead 157 to the pole 197 of a double 
tow single-pole Switch in group C which likewise has a 

single-throw Switch with a pole 198 that is mechanically 
interiocked to the lever of pole 197. 

file single-throw switches in groups B and C are 
utilized to obtain the electric interlock feature which 
prevents the system from being activated when the pins 
are set to undesired positions, as will be explained below. 

Ground-bus 167 connects to contacts 203, 222, 203, 
2.Éi), and pole E98. Another bus 68 connects to contacts 
235, 207, 298, and 211; and an additional bus 212, 
called the interlocking bus, connects to contacts 204, 296, 
235, pole 1965, and contacts 213 and 214. 
The construction in Figure 2 provides an electrical 

interlock at positions 0 and 1 to prevent operation of the 
System if a row of pins is accidentally set to these posi 

  

  



2,800,618 
~ 7 

tions. Thus, output shaft 110 only has 18 predetermined 
positions with the interlock, and the positions are rep 
resented digitally by numbers 2 through 19. 
The interlocking system is particularly useful in the 

frequency schemes of certain types of radio apparatus. 
For example, the shaft system may be used in a radio 
transmitter to obtain frequency bands from 2 through 19 
megacycles in one megacycle step; and it may not be 
desirable for the system to have bands beginning at either 
Zero megacycles or one megacycle. Thus, the interlock 
prevents these settings and only permits output settings 
from 2 through 19 megacycles. 

... It can readily be seen that there may be other fre 
quencies which may not be required in a transmitter. 
The interlocking feature provided by this invention may 
be extended to any undesired frequency in the range from 
0 to 19 in the system of Figure 2, and the interlocks at 
digits 0 and 1 are illustrative only. 

It is presumed in Figure 2, as in Figure 1, that all of 
the levers are in a leftward position when not engaged 
by a pin. The lever of poles 166 and 196 can only be 
actuated to the right when pin 172 is by arrow 184; 
while in group C, the lever poles 197 and 198 can only 
be actuated rightwardly when pin 186 is at digit 1. 
The single-throw switches in groups B and C provide 

the only connection from interlocking bus 212 to ground 
bus 167. Thus, interlocking-bus 212 is grounded only 
when either of the single-throw switches in group B or 
C is closed; and this can only occur when either pin 172 
is by arrow 84 or pin 186 is by digit 1. Furthermore, 
contacts 204 and 206 of the double-throw switches in 
group A can be grounded only when pins 172 or 186 
are by arrow 184 or digit 1, respectively, since these 
contacts are connected to interlocking-bus 22. 
The interlock operates as follows when the control 

switch levers are actuated by pins set to position 0. 
There, only the lever of pole 60 is lifted to connect lead 
150 to intermediate-bus 212. However, poles 196 and 
98 in groups B and C are open, and no ground con 
nection is provided. Hence, the driving means is not 
activated and output shaft () remains stationary. 

Also, bus 68 is not connected to ground; and it can 
only be grounded through leads 156 or 157 by the 
grounded stator contacts 47 or 92, respectively, of the 
second and third rotors. However, at their zero posi 
uons, pins 172 and 186 are set so that they cannot close 
contacts 208 or 21; and no ground can be obtained by 
bus 168 through leads 156 and 57. Therefore, the 
complete circuit is inactive when the control drum is set 
to position zero. 
When the control drum is set at position 1, pin 17 

actuates only pole 61 of the other double-throw switch 
in group A to connect lead 5 to intermediate-bus 22. 
But no circuit is closed since poles 196 and 98 are open 
and bus 22 remains ungrounded. 

However, at all control drum settings from 2 through 
19, a circuit may be completed to ground, since at these 
settings at least one of the levers of poles 64, 63, 62, 
166, or 97 is engaged by a pin to either provide a direct 
connection to ground through the single-throw Switches 
in group A or through the switches in group B or C. 
The interlocking action may be obtained at any posi 

tion within the maximum gamut of positions for a seek 
ing switch by providing in the control switch double 
throw component switches at the undesired pin setup 
points in group A with their contacts connected respec 
tively to buses 68 and 22 and alsc by connecting the 
otherwise grounded contacts of the double-throw Switches 
in the remaining groups (B, C, etc.) to intermediate-bus 
212. Furthermore, an additional single-pole single-throw 
switch is provided in each remaining group (B, C, etc.) 
with its pole mechanically coupled to the pole of the 
double-throw switch in the same group; and its contacts 
connect respectively to intermediate-bus 212 and ground, 
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8 
where each switch cannot be closed by drum pins that 
are set at the undesired positions. 

It is noted in Figure 1 that six connecting wires 50, 
5, 52, 53, 54, and 56 are required in a ten position 
System, and it is noted in Figure 2 that seven connecting 
wires 150, 151, 152, 153, i54, 56, and 157 are required 
to obtain a maximum of twenty shaft positions. The 
numerical relationship between connecting wires and shaft 
positions, for a single output shaft seeking system, made 
according to this invention, may be defined as follows: 

where S is the maximum number of shaft positions for 
the output shaft, W is the number of leads connecting 
to the multi-notched first seeking switch rotor, and X is 
the number of remaining connecting wires that connect 
to the remaining seeking switch rotors. In any system, 
fewer than the maximum number of positions may be 
used; and the above described interlock will limit the 
positions to a smaller number. 

Figure 3 illustrates a form of the invention that pro 
vides two types of control over the output of a plural 
seeking System used in radio apparatus. A plural system 
has two or more output shafts, and its control means must 
select particular combinations of output shaft positions. 
The plural system shown in Figure 3 uses two output 
shafts that are each controlled by a unit seeking system 
of the type shown in Figure 1. 

In Figure 3, like component parts of the two unit 
systems will have the same reference numeral; but the 
suffix a is added to the reference numerals of the unit 
system of one output shaft and the suffix b is added to 
the reference numerals of the unit system of the other 
output shaft. 
The plural system in Figure 3 has two output shafts 

10a and 10b. Each shaft has ten positions, and this 
system therefore provides one hundred combinations of 
positions between the shafts. A particular combination 
of positions between shafts 6a and Cb selects a par 
ticular frequency in the radio apparatus, and the 100 
shaft combinations are utilized to select 100 discrete 
frequencies, which may have a range from 0 megacycles 
to 10 megacycles in steps of 0.1 megacycle. This may be 
done with 18 crystals; where shaft (b selects among nine 
crystals 1b-9b having frequencies from one through nine 
megacycles in steps of one megacycle, and shaft 10a 
selects among nine crystals 9a–9a having frequencies 
from 0.1 through 0.9 megacycle. The first position of 
each shaft represents zero frequency and does not have a 
crystal. 
The output frequency of the system is the sum of the 

frequencies provided by crystal (except for zero position) 
selected by shaft $6a and a crystal (except for Zero 
position) selected by the other shaft 50b. Thus, any 
discrete frequency from zero through 9.9 megacycles 
may be obtained by the 100 shaft combinations. 
The crystals control the respective frequencies of a 

pair of oscillators 39 and 32, which have their outputs 
mixed in a mixer 303. A filter 384 selects the summed 
output frequency of any pair of crystals and is tuned to 
that frequency by the position of output shafts Ca 
and (b. 

It is required in many types of radio apparatus that 
frequency selection be obtained with a single control shaft 
which may be operated by a single control knob. The in 
vention provides single shaft input means for plural 
output shaft systems by connecting the single control shaft 
to a pin-drum of the type described above. 

In some types of radio equipment, only a few channels 
may be required over a known period of time. This 
is the case in aircraft where only a few channels 
may be used during a single flight; and for example, a 
pin-drum having twenty channels may be very adequate. 
Of course, the twenty channels may easily be set in the 
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invention to any of the possible frequencies of the Sys 
tem. 

In Figure 3, a multiple knob control, which can select 
among all available frequencies, is provided in addition 
to the preset control, that selects among the twenty preset 
channels. A selector switch 351 selects whichever coin 
trol is desired. The pin-drum has an extra row designated 
as M in addition to its twenty rows that provide the 
twenty present channels. The extra row is marked M on 
control knob 8 and has pins fixed to engage the lever 
of any double-throw switch in each group A; and in 
Figure 3, they engage the levers at positions Zero. Control 
knob. 8 in Figure 5 is therefore set to M position before 
the multiple knob control is used. 
The pin-drum in Figure 3 has four pins in each of its 

other twenty rows; and in each row, pins 71a and 72a 
control the position of output shaft (a, and pins ii and 
72b control the position of output shaft E3b. The four pias 
in these rows are set according to the simple code provided 
by this invention to any of the 100 output frequencies 
provided by the system. 

Since it may occasionally be necessary to obtain a 
frequency without disturbing the twenty prefixed drum 
channels, the multiple control, utilizing a plurality of 
control knobs, is provided to select among other possible ; 
frequencies. In Figure 3, knobs 359a and 3:6b are pro 
vided and will obtain any of the 100 frequencies. 

Selector switch 311 has two positions designated as M 
and P and selects one of the two types of control for the 
plural seeking system. When switch 3ái is set at position 
M, the system is controlled by multiple knobs 35a and 
315b; and when the selector Switch is set at position P, 
the system is controlled by the preset drum. Also, the 
pin-drum should be set at position M when selector switch 
34 is set to position M, as shown in Figure 3. 
A dial 315a cooperates with knob 3:6a and is calibrated 

in frequencies 0 to 0.9 megacycle which correspond to the 
frequency selections of output shaft 10a among crystals 
a-9a. Similarly, a dial 315b, which is calibrated from 
0 to 9 megacycles, indicates the frequency selection of out 
put shaft 10b among crystals 1b-9b. The dial indications 
are operative only when selector switch 31 is set at 
position M. 

Each seeking switch in a plural system is separately 
controlled by one of the multiple control knobs, which 
are equal in number to the output shafts. Thus, multiple 
knob control becomes increasingly complex as the number 
of output shafts is increased. 
The advantage of the preset control becomes apparent, 

for example, in a system having ten output shafts where 
ten multiple knobs must be adjusted to obtain a particular 
frequency. Yet, only one preset knob is required to 
cbtain the frequencies preset on a pin-drum, regardless of 
the number of output shafts. 

Each multiple knob 310 is coupled by a shaft 328 to a 
rotary switch which has three rotors 312, 313, and 314. 
First and second rotors 312 and 33 are substantially the 
inverse of first seeking rotor 12; and these control switch 
rotors each have only two diametrically opposite conduct 
ing members p and t on their periphery capable of en 
gaging their stator contacts, 333-334 and 343-344, 
which are arranged in the same manner as the stator 
contacts for rotor 2. However, first and second con 
trol rotors 312 and 3:3 are coupled to shaft 320 with an 
angular spacing between them that may be any multiple of 
the angle between two adjacent stator contacts; and in 
Figure 3, projection p of the first rotor 32 engages stator 
contact 343 while projection p of second retor 353 engages 
stator contact 332. 
The stator contacts of first and second control rotors 

32 and 33 are respectively connected to each other and 
to the stator contacts of seeking rotor 12 by five leads 
350 through 354. 

Third control switch rotor 34 is substantially identical 
with second seeking switch rotor 13 and similarly has 

10 

5 

20 

30 

35 

40 

50 

55 

60 

65 

70 

75 

10 
stator contacts 347 and 348 of which contact 347 is 
grounded and contact 348 is connected to a sliding contact 
36 of rotor 313 that continuously connects to its con 
ducting projections p and t. 

Selector switch 311 includes two sets 3a and 3.11b of 
double-pole double-throw contacts with their poles me 
chanically interlocked. 
A separate set of double-pole double-throw contacts is 

used for each seeking Switch in a plural system; and each 
set of contacts is connected in an identical manner to 
its unit System. Thus, the connection of selector switch 
set 3ila to unit system a is identical to the connection 
of selector switch set 311b to unit system b. In regard to 
each set of contacts, contact 371 connects to the slidable 
contact 317 of rotor 312 by a lead 357, and another con 
tact 372 connects to bus 67 of the prefixed switch by 
a lead 381. Contact 373 connects to lead 358, which con 
nects to sliding contact 318 of rotor 314; while the remain 
ing contact 374 connects to pole 66 of the preset control 
switch by a lead 382. One pole 376 is connected to 
ground and the other pole 377 is connected to sliding 
contact 49 of seeking rotor 13 by lead 56. 
When selector switch 311 is moved to preset position P, 

the circuitry of each unit system a and b is substantially as 
shown in Figure 1. Thus, bus 67 is grounded through 
lead 381, selector contact 372, and grounded pole 376; 
while rotor sliding contact 49 is connected to pole 66 
through selector contact 374 and pole 377. 

However, when selector switch 3 is moved to M. 
position, the ground to bus 67 and the connection to 
pole 66 are disconnected, which disables the prefixed 
control Switch; and the multiple control switch is acti 
vated by having sliding contact 317 connected to ground 
through lead 357, selector contact 371 and grounded 
pole 376, while another control switch sliding contact 
38 is connected through leads 358 and 356 to seeking 
rotor sliding contact 49 by selector contact 373 and pole 
377. 
The following example illustrates the electrical opera 

tion of one multiple control switch and is typical of the 
operation of the other multiple control switch. Assume 
that knob 310a is moved from 0.3 megacycle to 0.2 
Janegacycle on dial 35a, while selector switch 311 and 
the preset drum are each at position M. Projection p 
of control rotor 312a then is moved to engage stator 
contact 342a, and projection p of rotor 33a engages 
Stator contact 331a. A circuit is thereby completed from 
control rotor sliding contact 37a, which is grounded 
through selector contact 371, through stator contact 
342a, lead 352a, and seeking rotor contact 42a to driv 
ing means 362, which rotates the seeking rotors in the 
indicated direction. The desired position is obtained 
when notch e is at stator contact 42a. However, when 
notch f is adjacent stator contact 42a, the driving means 
remains energized to rotate the rotors, because a circuit 
is completed through seeking rotor 13a due to its rota 
tion; and the circuit is from driving source 36a through 
contact 48a, seeking rotor 13a, lead 56a, selector contact 
373a, lead 358a, and control rotor 314a to grounded 
contact 347a. When notch e rotates to stator contact 
42a, an open circuit occurs and the shaft stops at that 
position. There is no second circuit to ground through 
the other seeking rotor .3a because further rotation has 
disengaged it from energized stator contact 43a. In this 
manner, either multiple knob 310a or 310b can posi 
tion its respective output shaft to any of its ten posi 
tions and thereby obtain the 100 shaft position com 
binations. 

In practice, it may be necessary to use a plural system 
with more output shafts than shown in Figure 3. For 
example, it may be required to provide frequency selec 
tion from 1120 to 1300 megacycles in steps of 0.1 mega 
cycle as discussed in the example given near the begin 
ning of this specification. This may be done with three 
output shafts, where one is controlled by an interlocked 
eighteen position seeking system of the type shown in 
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Figure 2 and the other two output shafts are each con 
trolled by ten position seeking systems of the type shown 
in Figure 1. - - 
The two ten position seeking systems are united as de 

scribed in connection with Figure 3, and the eighteen 
position system is added to them in the same manner. 
The eighteen position shaft may select among eighteen 
crystals spaced at ten megacycle increments; while one 
of the ten position shafts may select among ten crystals 
spaced at one megacycle increments, and the other ten 
position shaft may select among crystals spaced by 0.1 
megacycle increments. Suitable frequency multipliers and 
mixers provide the 1800 frequencies within the 1120 
to 1300 megacycle range. 
A single drum is provided which has seven pins in each 

row to provide single knob control over the system. 
Three pins control the eighteen position system which 
is as illustrated in Figure 2, and four pins control the 
two ten position systems and each is as shown in Figure 
3. The invention provides a simple code to set up the 
seven pins. 

Figure 6 shows a coded panel 176 for the seven pin 
per-row drum of this plural system. The simplicity of 
the code for setting the pins to any of the 1800 possible 
frequencies of the system is obvious. For example, 1289.1 
megacycles may be set up by moving pin 186 to 200, 
pin 172 to arrow 184, pin 171 to 80, pin 72b to arrow 
84b, pin 71b to 9, pin 72a to arrow 83a, and pin 71a 
to .. 

It is therefore apparent that this invention provides a 
seeking switch system capable of being controlled by 
a pin-drum having a simple setup code. It is further ap 
parent that the invention provides a simple code that may 
be utilized in plural systems to obtain single knob con 
trol without a corresponding increase in control com 
plexity. The invention further permits an alternate con 
trol switching arrangement for a plural system; whereby 
a small pin-drum permits ease of selection among a few 
preset shaft position combinations, and a multiple con 
trol shaft arrangement permits selection among any of 
the possible combinations. Also, the invention provides 
an electrical interlock which prevents actuation of a 
system at certain predetermined digital settings of the 
control drum. 
Many changes including widely differing embodiments 

can be made in the above construction of this invention 
by a man skilled in the art without departing from the 
scope of the invention. It is therefore intended that all 
the matter contained in the above description and shown 
in the accompanying drawings should be interpreted in 
an illustrating sense and not in a limiting sense. 
What is claimed is: 
1. A wire saving seeking Switch system providing a 

predetermined number of positions for an output. shaft, 
wherein the positions can be selectively obtained by input 
control means having a relatively simple encoding method, 
the system including a seeking switch having a plurality 
of rotors coupled to said output shaft, the first rotor 
having a conducting periphery formed with a pair of 
oppositely situated insulating notches, a first stator mem 
ber having a plurality of contacts engaging the periphery 
of the first rotor, the second rotor member having a semi 
circular outer periphery of conducting material, a second 
stator member having a pair of oppositely situated con 
tacts for engaging the conducting periphery of the second 
rotor with one of the contacts connected to ground, first 
and second sliding contacts engaging respectively the first 
and second rotors and conductively connecting to their 
peripheries, electrical driving means coupled mechani 
cally to the output shaft, a power source included with 
the driving means and connected serially with the sliding 
contact of the first rotor and serially with the ungrounded 
stator contact of the second rotor, a control switch com 
prising at least two groups of component single-pole 
switches, the first group having at least two double-throw 
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component switches, the second group having at least one 
component double-throw switch, the poles of the com 
ponent switches in the first group connectable respectively 
to the stator contacts of the first rotor, the pole of the 
double-throw switch in the second group connectable to 
the sliding contact of the second rotor, one of the con 
tacts of each component switch in the first and Second 
groups connectable to ground, and the other contacts of 
the double-throw switches in the first and second groups 
connectable together, whereby each of the predetermined 
positions of the output shaft is obtained by selectively 
actuating the component switches in a manner that actu 
ates not more than one component Switch in each group 
to obtain a particular position. 

2. A wire saving seeking switch system capable of 
plural types of digital control for an output shaft, the 
system including a control arrangement comprising in 
number of groups of control switches, the first group 
having W number of component single-pole Switches that 
include at least two double-throw switches, the remaining 
groups including at least one component single-pole 
double-throw switch, the component switches in all 
groups each having one contact connectable to ground, 
the opposite contact in each double-throw component 
switch connectable together; a seeking switch including 
n number of rotors coupled to said output shaft, the first 
rotor having a conducting periphery formed with a plu 
rality of notches defined by the formula: 

K-2 (7-1) 
where K is the number of notches, each remaining rotor 
having a periphery formed into conducting segments in 
a binary sequence, a first stator adjacent to the first rotor 
having W number of contacts capable of engaging the 
conducting periphery of the first rotor, a separate stator 
provided for each remaining rotor, each separate stator 
having two contacts spaced angularly by the approximate 
angular length of one of the conducting segments on the 
adjacent rotor, one of the two contacts of each separate 
stator connected to ground, a plurality of sliding contacts 
with a different contact engaging each rotor and connect 
ing conductively with its conducting periphery; a driving 
means to rotate the output shaft and having an electrical 
connection in series with the sliding contact of the first 
rotor and the ungrounded contacts of the remaining 
rotors, W number of connecting means for connecting the 
first stator contacts respectively to the poles of the com 
ponent Switches in the first group, and X number of con 
ducting means for connecting respectively the sliding con 
tacts of the remaining rotors to the poles of the double 
throw switches in the remaining groups, whereby selec 
tive actuations of the component switches provide a maxi 
mum number of rotational positions for the output shaft 
defined by the formula: 

where S is the maximum number of predeterminable 
positions of the output shaft, and W and X are defined 
as given above. 

3. A rotary seeking switch for selecting any one of a 
number of predetermined positions for an output shaft, 
wherein the rotary switch is coupled to the output shaft 
and includes a plurality of rotors, the first rotor having a 
conducting periphery with a plurality of notches that are 
determined by the formula: 

K-2 (7-1) 

where K is the number of notches and n is an integer 
greater than one, the remaining rotors having conducting 
peripheries formed into segments in a binary sequence, 
a first stator having at least W number of contacts 
capable of engaging the periphery of the first rotor, a 
separate remaining stator provided for each remaining 
rotor, each remaining stator having a pair of stator con 
tacts supported adjacent to its remaining rotor and 



3 
capable of engaging its conducting periphery with the 
pair of contacts spaced angularly by approximately the 
angular length of one adjacent conducting periphery seg 
ment, and a plurality of sliding contacts with one sliding 

I contact supported adjacent to each rotor and electrically 
connecting to the conducting periphery of its rotor. 

4. A seeking system having dual control, wherein either 
of a pair of cooperatively connected control arrangements 
may select among predetermined positions of an output 
shaft, the control arrangements comprising, preset control 
means, and Secondary control means, the preset control 
means comprising, first and second groups of component 
single-pole Switches, and a pin-drum to actuate the compo 
nent switches in a preset manner, the first group including 
at least two double-throw switches, and the second group 
including at least one double-throw switch with one con 
tact connected to ground, a first control shaft coupled to 
the pin-drum to position it relative to the first and second 
groups, the pin-drum having plural rows of pins that se 
quentially actuate the groups as the drum is moved by 
the first shaft, each row having at least two pins with one 
pin situated to actuate one of the switches in the first 
group and with the second pin capable of actuating the 
switch in the second group; a seeking switch including, a 
first seeking rotor coupled to the output shaft, the first 
rotor having a conducting periphery formed with a pair 
of notches, a first seeking stator having a plurality of con 
tacts capable of engaging the periphery of the first seek 
ing rotor, a second seeking rotor coupled to the output 
shaft and formed with a semi-circular conducting pe 
riphery, a second seeking stator with a pair of contacts 
oppositely situated and capable of engaging the conducting 
periphery of the second rotor, one of the second seeking 
Stator contacts connected to ground, first and second slid 
ing contacts respectively engaging the first and second 
Seeking rotors, an electrical driving means coupled to the 
output shaft, the driving means serially connected to 
the first sliding contact and the ungrounded second stator 
contact so that the driving means is actuated when a 
closed circuit connection is provided to the driving means 
to thereby rotate the output shaft; the secondary control 
means including first, second, and third control rotors, 
the first and second control rotors each having a pair of 
conducting projections extending from the opposite sides 
of its periphery, the third control rotor having a semi 
circular outer conducting periphery, a second control 
shaft coupled to the three rotors, a pair of stators adja 
cent respectively to the first and second rotors with each 
stator having the same plurality of active contacts, a third 
stator for the third control rotor having a pair of ogpo 
sitely situated contacts with one contact grounded, a pair 
of sliding contacts engaging respectively the first and sec 
ond rotors and serially connecting to their projections, 
another sliding contact engaging the third control rotor 
and connecting to its conducting periphery, the sliding 
contact of the Second control rotor connected to the un 
grounded stator contact of the third control rotor; a 
selector Switch having at least double-pole double-throw 
contacts with one pole connected to ground, one contact 
of each component Switch in the first group connected to 
one selector Switch contact that is engageable by the 
grounded pole, the other selector switch contact engage 
able by the grounded pole connected to the sliding contact 
of the first control rotor, the second pole of the selector 
Switch connected to the sliding contact of the second seek 
ing rotor, a selector switch contact engageable with the 
second selector switch pole connected to the pole of the 
component Switch is the second group, and the other 
selector Switch contact engageable with the second pole 
connected to the siding contact of the third control rotor; 
a plurality of wires respectively connecting the first seek 
ing stator contacts to the poles of the component switches 
in the first group, a plurality of wires respectively con 
nected at one eiid to the contacts of the first and second 
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control stators and connected at the other end to the 
poies of the component switches in the first group, the 
first and second control rotors angularly displaced from 
each other by their coupling to their control shaft, whereby 
the predetermined positions of the output shaft may be 
obtained by either the preset control means Ci the secciaci. 
ary control means according to the setting cf the Selector 
switch. 

5. A dual control arrangement for a seeking switch 
system, wherein either of a pair of control arrangements 
may select anging predetermined positions of an output 
shaft, the control arrangements including prest control 
means, and secondary control meals, the prefixed control 
comprising first, and second groups of component single 
pole switches, and a pin-drum to actuate the component 
switches in a preset manner, the first group including at 
east two double-throw switches, and the secoid group in 
cluding at least one double-throw switch with one contact 
connected to ground, a first control shaft coupled to tie 
pin-drum to actuate it relative to the groups of Switches, 
the pin-drum having plural rows of pits that sequentially 
engage the groups as the drum is actuated by the first 
shaft, each row having at least two pins with one in 
situated to actuate one of the switches in the first group 
and the second in capable of actuating the switch in the 
second group; the secondary control means inciuding first, 
second, and third control rotors, the first and second con 
trol rotors each having a pair of conducting projections 
extending from opposite sides of its peripheiy, the third 
control rotor having a semi-circular outer conducting 
periphery, a second control shaft coupled to the three 
rotors, a pair of stators adjacent respectively to the first 
and second control rotors with each stator having the 
same number of active contacts, a stater for the third 
control rotor having a pair of oppositely situated contacts 
with one contact grounded, a pair of slidiig contacts en 
gaging respectively the first and second rotars and serially 
connecting to their projections, anctier siding contact en 
gaging the third control rotor and connecting to its con 
ducting periphery, the sliding contact of the second con 
trol rotor connected to the ungrounded stator contact of 
the third control rotor; a selector switch having at least 
double-pole double-throw contacts with one pole con 
nected to ground, each component switch in the first group 
having a contact connected to one selector switch contact 
that is engageable by the grounded pole, the other selecter 
Switch contact engageable by the grounded pole connected 
to the sliding contact of the first control rotor, the secogd 
pole of the selector Switch connected to the siding contact 
of the Second seeking rotor, a selector switch coatact en 
gageable with the second pole connected to the poie of 
the component Switch in the second group, and the other 
selector switch contact engageable with the second pole 
connected to the sliding contact of the third control rotor; 
a plurality of wires respectively connected at one end to 
the contacts of the first and second control stators aid 
respectively connected at the other end to the poles of the 
component Switches in the first group, the first and second 
control rotors angularly displaced from each other by 
their coupling to their control shaft, whereby the pre 
determined positions of the output shaft may be obtained 
by either the preset control means or the secondary con 
trol means according to the setting of the selector switch. 

6. A control arrangement in a seeking system for pro 
viding a decimal code for selecting among a number of 
predetermined positions of an output shaft, the control 
arrangement comprising, a first switch group having five 
component single-pole Switches including at least two 
double-throw Switches, a second group having at least one 
double-throw switch, a drum having a plurality of longi 
tudinal rows of pins projecting above its surface, each 
TOW including at least two pins where one pin is capable 
of actuating one of the component switches in the first 
group and the other pin is capable of actuating the compo 
nent Switch in the second group, whereby the first pin can 
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be set to actuate any switch in the first group to obtain any 
one of five output shaft positions when the second pin 
actuates the switch in the second group and to obtain 
any one of five additional output shaft positions when the 
second pin does not actuate the switch in the second group. 

7. A control arrangement for a seeking system provid 
ing a digital code for selecting sequentially among a num 
ber of predetermined positions for an output shaft, and 
including first, second, and third rotors, the first and sec 
ond rotors each formed with a pair of conducting projec 
tions extending from opposite sides of its periphery, the 
third rotor having a semi-circular outer conducting pe 
riphery, a control shaft coupling the three rotors, first 
and second stators adjacent to the first and second rotors 
respectively and each stator comprising a corresponding 
set of contacts, the contacts of the first and second stators 
occupying an angular space less than the angle between 
adjacent rotor projections, corresponding contacts of the 
first and second stators connected sequentially together, 
the stator of the third rotor including a pair of oppositely 
situated contacts with one contact grounded, a pair of 
sliding contacts engaging the first and second rotors and 
respectively connecting to their projections, another slid 
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ing contact engaging the third rotor and connecting to its 
conducting periphery, and the first and second rotors dis 
placed from each other with respect to their stators so that 
their projections are not connected together through the 
sequential connections for the corresponding contacts of 
the first and second stators. 

8. A control arrangement in a seeking system that pro 
vides a relatively simple code for selecting any one of a 
number of predetermined positions for an output shaft 
and that comprises a plurality of groups of single-pole 
switches, the first group including at least two double 
throw component switches, and each remaining group in 
cluding at least one double-throw switch, a drum having 
plural rows of pins projecting above its periphery, the pins 
in each row capable of actuating said single-pole switches 
at a predetermined position of the drum, a given row of 
pins actuating only one single-pole switch in the first 
group at one time, and the remaining groups of switches 
respectively actuated by a pin only as required to provide 
a given setting for the output shaft, whereby a digital code 
can be provided between the output shaft positions and the 
pin settings of the drum. 

9. A control arrangement as in claim 8 in which one 
of the contacts of each component switch is connectable 
to ground, and the other contacts of the double-throw 
component switches are connectable together. 

10. A control switching arrangement having an electri 
cal interlock for use in a seeking system, wherein the 
interlock prevents actuation of the system at undesired 
settings of the control switching arrangement, which in 
cludes a first group of component single-pole switches in 
cluding at least two double-throw switches, a second group 
of component single-pole switches including at least a 
single-throw switch and a double-throw switch with their 
poles mechanically coupled together, first conducting 
means for connecting together one contact of each double 
throw Switch in all of the groups, intermediate conducting 
means for connecting together the opposite contact of 
each double-throw switch in all the groups and one of the 
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3. 
contacts of each single-throw switch in the second group, 
and grounded conducting means for connecting together 
one contact from each remaining single-pole Switch in 
the first group and the remaining contacts of the single 
throw switches in the second group, whereby actuation of 
the double-throw switches in the first group will not cause 
a grounded connection unless a preselected actuation of 
the second group is provided. 

11. A control switching arrangement having an elec 
trical interlock for use in a seeking system, wherein the 
interlock prevents actuation of the system at undesired 
settings of the control switching arrangement, which in 
cludes a first group of component single-pole Switches in 
cluding at least two double-throw switches, a second group 
of component single-pole switches including a single 
throw switch and a double-throw switch with their poles 
mechanically coupled together, a third group of single 
pole switches including a single-throw switch and a double 
throw switch with their poles mechanically coupled to 
gether, first conducting means for connecting together one 
contact of each double-throw switch in all of the groups, 
intermediate conducting means for connecting together 
the opposite contact of each double-throw switch in all 
the groups and one of the contacts of each single-throw 
switch in the second and third groups, and grounded con 
ducting means for connecting together one contact from 
each remaining single-pole switch in the first group and 
the remaining contacts of the single-throw switches in the 
second and third groups, whereby actuation of the double 
throw switches in the first group will not cause a grounded 
connection unless preselected actuations of the second and 
third groups are provided. 

12. A control switching arrangement having an elec 
trical interlock for use in a seeking system, wherein the 
interlock prevents actuation of the system at undesired 
settings of the control switching arrangement, which in 
cludes a first group of component single-pole switches 
including at least two double-throw Switches, a second 
group of component single-throw switches including a 
single-throw switch and a double-throw switch with their 
poles mechanically coupled together, a third group of 
single-pole switches including a single-throw switch and 
a double-throw switch with their poles mechanically 
coupled together, a drum having plural rows of pins, the 
pins of each row actuating at one time only one switch 
in the first group and capable of actuating the switches in 
the second and third groups, first conducting means for 
connecting together one contact of each double-throw 
switch in all of the groups, intermediate conducting means 
for connecting together the opposite contact of each 
double-throw switch in all the groups and one of the con 
tacts of each single-throw switch in the second and third 
groups, and grounded conducting means for connecting 
together one contact from each remaining single-pole 
switch in the first group and the remaining contacts of the 
single-throw switches in the second and third groups, 
whereby actuation of the double-throw Switches in the 
first group will not cause a grounded connection unless 
preselected actuations of the Second and third groups are 
provided. 
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