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SEEKING SWITCH SYSTEM

John L. Goetz; Cedar Rapids, Towa, assxgnorrto Collins 7

Radio. Company, Cedar Rapids, Iowa, a corporation
of Iowa -
Filed May 25, 1960, Ser. No. 31,667
8 Claims. ' (CL- 318—-—467)

Th.lS invention 'relates generally to a seekmg switch
system ‘of the shaft positioning type and, more particu-
larly, it relates to a seeking switch system having'a motor
which rotates a ‘seeking switch until the seeking switch
finds a null position (open circuit position) which in turn
causes the motor: to become de-energized and cease ro-
tating. " The -aforementioned -null position can be preset
remotely by a control switch. ‘Such seeking switch sys-
tems “are described in U.S. Patents 2,476,673 issued on
July 19, 1949, to May and Schweighofer and entitled
“Shaft Positioning Control System,” and U.S. Patent
2,676,289 issued.-on April ‘20, 1954, to Wulfsberg and
Schweighofer and entitled “Shaft Positioning Mechanism
for Binary Code Operation.” Both of these aforemen-
tioned patents describe systems of the wire saving type,
wherein a single- additibnal lead will double the number
of switch positions.

In prior art structures an individual contrel switch has
been employed for:each seeking switch. - Thus, if it were
desired to control (i.e.; tune to a desired operating fre-
quency) - both ‘a transmitter and .a receiver by prior art
structures it ' would be necessary to have separate seeking
switches to' tune the transmitter and receiver ‘and ‘it also
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would be necessary to have separate control switches for -

the two seeking switches associated with the transmitter
and the receiver.: It.is'apparent that in order.to tune the
transmitter and the receiver, the operator would first have
to adjust manually the control switch for the transmitter
by means of a knob, or set of knobs, and then would
have- to manipulate a similar knob, or set of knobs, to
adjust the control switch associated with the receiver.
It would mark a definite improvement in the art to pro-
vide structure whereby a’ plurality. of seeking switches
could ‘be- controlled by one control switch so that the
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operator could simultaneously tune both the transmitter

and the receiver to the proper frequency.
-It is an object of this invention to provide a seeking
switch system in. which two or more seeking  switches

connected in parallel arrangement can be controlled by

means of one control switch.

" A further object of the invention is to prov1de structure
whereby a plurality of seeking switches of the wire saving
type may be controlled with a smgle remotely located
control. switch.

A third purpose of ‘the invention is-to promde structure
whereby a plurality of “plural system” - seeking switch
systems may be controlled from a common control switch
system. - The. “plural system” seeking. switch system is
described in: United States' Patent 2,800,618, issued July
23,71957, to John P, Glacoletto entitled- “Seekmg Switch
System

A fourth aim of the invention is the 1mprovement of
seeking switches: generally.

The above-mentioned:and other ob]ects and features of
the invention will be more fully understood from the fol-
lowing detailed description thereof when read in conjunc-
tion with the drawings in which:

‘FIG. 1 is a schematic sketch of a prior art structure to
facilitate the reader’s understanding of the invention; .

FIG. 2 is a schematic diagram' of a form of the inven-
tion;

FIG.3is a schematlc d1agram of another form of the
invention somewhat more sophlstlcated than the structure
shown in FIG. 2; L
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FIG. 4 is a schematic diagram of an even more elabo-
rate form of the invention; and

FIGS. 5, Sa, 5b, and 5c¢ show the relationship of ‘the
three rotary switches of each seeking switch of the struc-
ture of FIG. 4 for various angular positions of said seek=
ing switch and for various control switch settings.

Referring now to the prior art structure shown in FIG.
1, there is shown a seeking switch within the rectangular
block 10 and a control switch therefor within the block
11.. Within the block 10 are shown rotary elements 12
and 13 which are fastened securely and in a fixed position
with respect to each other upon a common rotatable
shaft 14 whichis driven by the motor 15 in a manner to
be described later.

Generally speaking, in operation the rotary element (or
rotor) 13 will rotate in the direction of the arrow 16 until
the.proper one of the two notches 17 or 18 therein aligns
itself under the proper stationary.contact 19, 20, or 21
at which time the rotor 13 will cease rotating, More
specifically, the reason why the rotary element 13 will
continue rotating until the desired position of the rotary
element is obtained is that for all other positions of the
rotary element 13 an energizing circuit will be established
which will cause the motor 15 to remain energized.

For example, in the particular structure shown. in FIG.
1 the rotor 13 is shown in the only position in which the
deenergizing circuit for motor ‘15 is obtained. It should
be: noted at this point-that the motor 15 is. connected
across the battery 31 .only when the relay winding 29 is
energized to:close contacts 32. Thus, energization or de-
energization. of motor. 15 is dependent upon energization
or- de-eénergization” of relay winding 29. - In turn, ener=
gization of relay ‘winding 29 :is dependent upon ground
potential being supplied to conductor 160. Such ground
potential can only. be supplied to relay winding 29
through conductor 160.

In the structure of FIG, 1 it can be seen that all circuits
to ground from winding 29 are open. Specifically, con-
tact 21 leads to an.open circuit within the control switch
11, contact 20 can be traced through the switches 23 and
24 of control switch 11, the rotor 12, lead 26, and
back to: contact 20 through sliding contact 22 which
maintains constant contact with the conductive rotor 13.
Contact 19 is obviously open-circuited at the notch 17.
- It is to be noted that the particular positioning of the
rotor ‘switch 13, shown in FIG. 1, is determined by two
factors. The fitst factor is the connecting of the arm
of one of the switches 27, 23, or 28 to its ground posi-
tion. . In the structure of FIG. 1 ‘switch 27 is shown as
being connected to its ground position.: It can be seen
then, that as long as contact 19 makes with rotor 13, a

. complete circuit will be established froin ground through

55

the contact 19, contact 22, relay winding 29, and through
battery source 31 to energize the relay winding 29. En-
ergization ‘of relay winding 29 will close the contacts 32
and connect motor 15 directly wacross the battery 31,

. which motor will then function to rotate and drive the
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rotors 12 and 13 by means of the common rotatable shaft
14, However, when the contact 19 coincides with ‘either
the notch 17 or the notch 18 (ignoring any ground poten-
tial supplied. through lead. 26), it will be apparent that
the circuit for energizing the relay winding 29 will -be
opened, thus causing the contacts 32 to be opened with
consequent - de-énergization of motor 15. It will also
be apparent that since‘there are two notches, 17 and 18,
there will be ambiguity as to which notch the contact 19
is commdent The means for resolvingthis ambiguity
forms the second factor which determines the angular
position of the rotors 12 and 13. ‘ ’
‘More specifically, the means for resolving the afore-
mentloned amblgmty comprises the ‘switch 24 looated in’
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the. control switch 11 and the rotor 12 which has sliding .

contacts 33, 34, and 35 thereon. The sliding contact

34 forms a continuous contact with the rotor 12 and is -

connected to the arm’ of the switch. 24 through' conduc-
tor - 36. ~Generally speaking, the function: of the Totor
- 12718 to provide a continuous ground return: path for the
" relay winding 29: .during .a given: continuous 180° of
revolution of the totors 13 and 12 when the switch 24 is
in a given one of its two possible positions, and to pro-

- 'vide a continuous ground return path for the relay wind-

ing. 29 during the other: 180° ‘of revolution when. the
switch' 24 is inv its. other position.  Thus; the motor 15
will always be energized: during a given 180° portion. of
a complete revolution of the rotor 18 so that one or ‘the
“other of the notches 17 or 18 will pass: under the ground-
ed .contact. 19 without breaking the energizing circuit
(ground return path) for relay winding 29.. A specific
example ‘of the afore-mentioned operation is. as follows.
Assume that the arm .of switch 24 is connected to: its
ground. position (a -position - opposite to that: shown in
FIG.1). - A circuit: will now be established from ground
through: switch 24, lead: 36, contacts 34 and 33 of rotor

10

4
right. Now, since current will flow only in one direction
through the conductors 41, 38, and 42 it is possible to
construct a structure in which a single control switch;
such as control switch 11, can be employed‘to control
two or more seeking switches. Such a structure is shown
in FIG. -2 in which control switch 11’ is common to seek-
ing switch 10" and to seekmg switch 43, which is identicat
with seeking switch 10’. It is to be noted that the rotor
switches of seeking switch 43 are not connected in the
same shaft as the rotor switches of seeking switch 10/,
but operate independently thereof. - However, they. will
both rotate to. the same: corresponding null. position, as

. determined by the setting of control switch 117, -where

15

they will stop. Since seeking switches 10’ and 43 rotate

independently of each other, their instantaneous: angufar

. position: during the seeking period  will not necessarily

©7 -be different:

20

12, lead 26, and through the relay winding 29 to bat- ~ °

tery source 3L. The contacts 32 will be closed and
the motor 15 will be energized: to rotate rotors 12 and 13
until the notch 18 falls under the ground contact 19, In
this position -the contact” 33 will be open: since rotor 12
has “been rotated  180°. - Thus, the ground connection
cannot be transmitted from switch. 24 through the rotor
12 to lead 26-and to relay winding 29. ‘The sliding con-
tact '35, which now will make contact with the conduct-

ing periphery of -the rotor 12, will ‘be simply connected

to ground through switch 24:in the control switch 11 and

will have no effect upon the relay winding 29. - However,

it in-this new posmon of the rotors:12:and 13 the arm
of the switch 24 is ‘moved. back to. its upper -position
@i.e., to: conductor 37), the relay. winding 29 will be-
come energized via a ground return path:extending from
the sliding contact 22 of rotor 13, contact 20, lead 38,

- switch 23, lead 37; lead 36, contact 34 of rotor:12. and
“The motor: .

“then to- ground potential through contact 35.
15 will thereby become energized and rotate the rotors
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be the same. - In all likelihood such angular positions will
Consequently, unless some means, such. as
the diodes 44, 45, 46, 47, 48, 49, 56,-57, 153, and 154
are provided, sneak. circuits to.ground potential will exist
which will short circuit the “otherwise null position of
either of the -secking switches 10’ and thus cause: the
associated motor- (I5) to remain energized so that the
associated rotor. (13) will pass-by the desired null posi-

tion.,, A specific example will clarl_fy the aforementioned

statement.

Assume in FIG. 2 that the switch 28" is closed to ground
potential so that a null position is obtained when the
notch 17’ coincides with the position of the sliding con-
tact-21’. Under these conditions the: relay 29’ would

normally be in'a de-energized condition because: there is

no return path to ground potential. ‘However; if the notch

17" of rotor 13"’ of seeking switch 43 has not yet rotated

to.a point coincidental with the contact 21", there-will be,
in the absence. of the diodes 47, 48, and 49; a sneak path
to ground for relay winding 29’ ‘of seeking switch. 10/,

" Such sneak path would extend from ground potential;
- through switch' 28', diode 49, contact 21’ of switch 43

40

‘12 and 13 until the notch 17 coincides with (passes ~

under) the contact 19.

Although the foregomg dlSOllSSlOll assumes ‘that the
arm of contact 19" is grounded by switch 27, it.is to be
understood’ that the arms. of any. one (but only one) of
the three swmches 27, 23, or 28 could be grounded; in

which case the- seekmg rotor 13 would rotate: until: the

" -proper -notch. of notches: 17 or- 18: coincides with: the
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_grounded -contact” of contaets. 19, 20,. or: 21. - The:am- -
- biguity produced by the fact: that there are: two: notches

is resolved by the setting of switch 24, as discussed above:
- It is-to' be noted that current. will. travel -in either di-
rection through the lead: 36, depending upon: the setting
of “the switch 24: - For example, if the arm of switch

55

_ 24 is grounded, then: conventional current can:flow from.

“ battery source 31 through winding 29, lead 26, rotor 12,
and then from left to-right in the drawing through lead
36 to grotmd On the other hand, if the. arm of switch
2418 in its- upper position (makmg contact with the:lead

. 37) then, assuming rotor.12-to:be making contact with

contact 35, a circuit can be traced from battery 31 through

winding 29;- conductive - rotor 13, .contact. 19 or 20,

through one or the other of the switches 27 or 23.to the

conductor 37, and then through- switch: 24 and lead: 36
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to ground potential through rotor. 12: and -contact 35. It

_ is:to.be noted that switches 27 and.23: both have. con-

tacts leading to switch 37 inasmuch as one of the switch .

-arms: might be: grounded. . Thus, there will always. be
at-least one:switch (either switch 23:or 27), through

70

which a closed circuit w111 be estabhshed between. rator .

switch 13.and lead 37.

Through conductors 41, 38, aﬁd 42, however, current
will ‘be caused o' flow only in“one direction, fromi left to

75

contact 20", lead 51 -(and then assuming diode 48 to. be
non-existent) through the diode 45, sliding contact 20/

of rotary switch 13’, sliding. contact 22/, winding 29" to. -

the “battery source 31. However; since diode 48 does
exist, such sneak circuit is effectively blocked. In a simi-

lar manner all the other diodes 47, 49, 44, 45, and 46

will prevent sneak circuits to ground potentlal for va.nous
other null positions: of rotors 13’ to 13",

There still exists, however, the possibility of a: sneak
circuit through the fourth wires 53 and 58 which are con-

nected: respectively to the sliding contacts 34’ and 34" of

rotors 12" and 12’ of switch 10’ and 43, respectively. For
example, such a sneak circuit could exist from: ground po-
tential in control-switch: 11" (assuming diode 154 to-be
non-existent), through switch 28; diode 49, sliding con-

tacts' 21’* ‘and 22", rotor 13’’, conductor 26", contacts

33" and 34", lead 58, the upper contact switch 55 diode
56, through e1ther of switches 27' or 23/, rotor 13/, con-
tact 22’ to the winding 29. - However, dlode 154 is. pres-
ent and does block such sneak circuit.
sneak circuit path might exist solely between the fourth
wires 53 and 58. Assume, for example, that the ground-
ed contact 35" of seeking sw1tch 43 makes-with. the rotor
12’. A circuit path will -then be traceable from  the
grounded contact-35" (of seeking switch 43) through the
rotor 12", conductor 58, the upper contact of switch: 55,
diode 56 and (then:asuming diode 57 to be non-existent)

‘through the upper contact of switch. 24, conductor 53; -
contact 34’, rotor 12/, contact 33’, diode 153 to the. relay

winding 29°. However, the diode 57 does exist and ef-
fectively blocks such incipient sneak circuit.
specifically pointed out that the addition of the diodes 44
through 49; and diodes 56, 57, 153, and 154- constltute im-
portant features of the invention.

Referting now to' FIG: 3; there is shown a form-of the
invention which- is' quife: similar’ to-that shown:in FIGi 2,
except that the form of seeking switch:shown: in: FIG..3

Alternatively a

It is. 10 be"
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i§ a:5 wire system instead of a'3: wire system and has a
sixth wire which will double the capacity of the seeking
switch to provide 10 positions for .each seeking switch.
In-the case of the structure shown in FIG. 2, a 3 wire
system is used with a fourth wire which-doubles the ca-
pacity to provide six positions. - A further difference be-
tween .the structures of FIG. 3 and FIG. 2, is that the
function of the switches 55-and 24’ and the diodes 56
and §7 of the control switch 11’ of FIG. 2 are replaced
with switch 56, relay winding 57, switches 58 and 59
which are operated by relay winding 57, and diodes 60,
61, 62, and 63 which are grouped in two pairs of diodes.
An examination of the switches 59 and 58 and the acti-
vating relay winding 57 will-show that ground potential
is placed on leads 53’ and 58’ when the arm of switch
56 is connected to ground potential to:energize relay
winding 57. Such grounding of leads 53’ and 58’ corre-
sponds to-the grounding of the arms of the switches 55
and 24’ of FIG. 2. When the switch' 56 is open ‘the
relay winding 57 is de-energized and the arms of switches
58 and 59 make with the upper contacts 65 and 64, as
shown in FIG. 3. The said upper conticts 65 and 64
connect to ‘the common cathode’ junction of the diodes
:62-and 63 and to the common cathode junction of diodes
60 and 61, respectively., One function of diodes 60 and
61 is to permit completion of a circuit from ground po-
tential at the contact 35" through the rotary switch 34'”,
the lead §3’, contact 64, lead 66, and through diode 60
or 61 to-either the contact 67 or 68 through the rotor
13’", and then-to the relay winding contained within the
Jblock 70. It is to be noted that the block 70 contains. a
relay winding and associated contacts, a battery supply,
‘and a motor similar to a relay winding 29, contacts 32,
battery source 31 and the motor 15 shown-in FIG. 1.
. Another function of the diodes 60 and 61 is to pre-
vent undesirablé sneak circuits, . For example, assume
that-the switch 71 was open instead of closed, as shown,
and: that the arm of switch 72, instead, was closed to
ground - ‘potential. A sneak circuit' would then exist from
ground potential through switch 72, lead 73, diode ‘75
-(and assuming diode 61 to be non-existent, i.e., short-cir-
cuited), through diode 60, contact 67 and through the
‘rotary switch 13’ ‘to the relay winding in the block 70.
Another 'sneak’ circuit path might start from the same
source (switch 72) and extend through conductor 73,
conductor 66, switch 59, rotor 34", lead 26’ to the
-relay-winding in block 76.- However, the presence of
diodes. 60, 61, 62, and 63 effectively block all such
-sneak circuit paths thus  completely isolating seeking
switch system 79 from seeking switch system 80, al-
though - they both are. controlled by the same control
:switch 81.% :
‘Referring now to FIG. 4, there is shown a more elabo-

rate form of the invention. More specifically, there is.

shown 'in FIG. 4 two. seeking switches, each” of which
- has:five ‘wires. plus a sixth wire and a seventh wire. ‘The
-five ‘wires of seeking' switch system 88 are identified by
reference. characters 82, 83, 84, 85, and 86, each wire
being -connected to-a separate sliding contact -(91) which
“makes with-the conductive periphery of the rotary switch
87. The sixth wire 163 functions to doiible the capacity
" of -the five-wires to provide ten angular positions  of the
-rotary. element 87 and the seventh wire 164 functions to
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- double: the:aforementioned ten angular position capacity -

of the rotary element to provide a twenty dlscrete angu-
- lar position- capacity rotary switch 87,
" The details of the seeking switch-represented by the
- block 89 are not shown since they are. identical with the
-seeking: switch 'shown within the block 88. "The control
-switch, ‘which:is that structure shown within dotted block
. 90,-is common to both of the seekmg switch systems 88
and 89.
" ‘Referring now to the seekmg sw1tch shown within the
- block: 88, the rotary element 87 can be se¢n to have four
«notches, 101,:102,7103, and 104 spaced 90° apart around

65 -
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180° sector.

the periphery thereof. The five sliding contacts 91 con-
nected to the conductors 82 through 86, respectively, are
spaced at equal distances along the periphery of rotary
element 87 and span an angular distance somewhat less
than 90°, so that the entire five contacts 91 can be located
between two adjacent notches in the rotary element 87.

It is to be noted that the function of the rotary element
92 is the same as the rotary element 12 of FIG. 1, which
function is to resolve a 1_80° ambiguity of the rotor 87.
More specifically, the rotary element 92 will always com-
plete the ground path for energization of the relay winding
contained in block 93 during a-continuous 180° segment
of the cycle of the rotary element 87. However, since
the element 87 has 20 discrete positions (five positions in
each 90° sector thereof), there will be an ambiguity in
the selected 180° portion of the cycle of the rotary ele-
ment 87. The function of the rotary element 94 is to re-
solve the ambiguity of the two 90° sectors of the selected
Thus, the rotary clements 94 and 92 will
function in  cooperation - with . associated control unit
switching network, to be discussed later, to provide con-
tinuous ‘ground potential to the relay winding of block 93
during the time intervals that three of the four 90° sec-
tors of the rotary element 87 are. passing-under the five
sliding contacts 91. Only during one 90° sector (with
any. given settings of the- associated control unit circuitry
to be discussed ‘Iater) will the seeking- switches 88 or 89
function to cooperate with the control switch 90 to pro-
duce a null or open circuit condition so that the motor
in block 93 will be de-energized and stopped. . The afore-
mentioned statement can be seen to be true when it is
considered that when the proper notch on the. rotary
switch 87 is passing under the sliding contacts 91 during
the selected 90° segment of rotation of the rotary switch
87, that ground potential for the relay winding can. be
supplied only through the conductive rotary -switch 87..

The particular switching circuitry which “determines
which of the 90° sectors of the rotary switch 87 will be
the one during which a null can occur is found in the
contro] switching unit 99 and, more specifically, comprises
switches 165 and 106. Switches 105 and 106, respective-
ly, energize relay winding 107 and 108. The relay wind-
ing 107 controls switches 110 and 111 which in turn con-
trol, respectively, the return-to-ground circuit for the re-
lay winding of block 93 through rotary element 94, and
a similar return-to-ground in the seeking switch 89. Re-
lay winding 108 controls switches 112 and 113 which in
turn control, respectively, the return-to-ground path for
the relay in block 93 through the rotary element 92 and
a similar return-to ground path in the second seeking
switch unit 89.

A spec1ﬁc example of the opera’aon of the structure
shown in FIG. 4 will now be described. - First, however
it should be specifically noted that the combmatmn of one
seeking switch with one control unit is old in the art and
the operation of such combination, as has been described
in con;unctlon with the structures of FIGS. 1, 2, and 3,
and as is about to be. described in conjunction with the
structure of FIG. 4, are described herein only because
such description is considered necessary to facilitate an
understanding of the invention. As indicated hereinbe-
fore, the invention is essentially comprised of the circuitry
required to control two or more seeking switches with a
single control unit, . Such required circuitry in the struc-
ture of FIG. 4 is comprised of the relays 167 and 108 and
the associated switches 120 to 113. - Such required cir-
cuitry also comprises diodes 130 to 147, inclusively.

With respect to the operation of the structure shown in
FIG. 4, assume that in. the control switch 10 the switch
114 is closed.- to ground potential as shown, and-that
switches 115, 116, 117, and 118 are all open. ' As indicat-
ed hereinbefore, this means that when the appropriate
one of the notches 101 through 104 in rotary -switch. 87
coincides with the position of the grounded sliding contact
119, all possible return-to-ground circuits -for ‘the relay
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mndmg in block 93 will be open so that said relay wind-

- ing will be deenergized and the motor in block 93 will

- therefore also be de-ehergized. - Now;, ‘as indicated here-
inbefdte, only one of the foir notches, 101 through 104,
will provide such a null position. When any ‘of the other
three notchés pass under the contact 119, the relay wind-
ing in block 93 will be grounded either through the rotary
switch 94 of the rotary switch 92 (réferring only to seek-

“ing switch 88 and ighofing seeking switch 89). In the
‘partlcular arrangement ‘of contacts shown in FIG. 4, the
PrOper notch 6f the notches 101 through 184 is notch 101,
which is showri ‘as passing wiader the contact 119. - Thus,
all ¥etuin to ground for the relay winding of block 93 are
‘open, which-defines a null position and which will ‘cause
‘the'iotor and the rotary switches to stop rotating. - Now,
as§uiné that §witch 106 is closed by the operator. The re-
lay winding 108 ‘Wwill be energized in a circnit extending

“from ground potential through switch 106; relay winding
108, to battery source” 121, The arms of switches 112
and 113 will then be connected to ground potential (op-
posite to'the connection shown in FIG. 4), establishing a
réturn-to-ground path for the relay winding {in block 93)

10
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20

‘extending from the relay winding {(in-block ¢3); through

- condiictor 122, sliding contact 128; shdmg ‘contact 127,
switch: 112 to ground The imotor in block 93 will be
‘eneigized and will rotate the rotatry switch consisting of
Totary eletments 87, 92, and 94 until the appropriate notch
of ‘notchés 101 through 104 passes under contact 119,
‘Such appropriate notch is notch 103, ‘which means that
“the totary switch must be rotated exactly 180° to find its
‘new mull position:  ~Since the rotary elements 92 and 94

. Jare rigidly séctired -on ‘the same shaft 165 -as totary ele-

~--ment 87, they also- will be rotated 180°. From an ex-

‘arhination of FIG. 4 it will be .apparent that since rotary

~¢lement 94 is symmettical about its ‘aXis its new angular
“position is, Tor all plrposes; the same ‘as shown in FIG. 4.
‘However, ‘the totary-element 92 in its new position has a
. configuration révetsed from that shown in FIG. 4 and thus
‘Will ‘make contact with ‘grounded sliding ‘contact 126.
“There will be no ground return path for the relay wind-
-ing in ‘block. 93, however, since the sliding contact 127

. of “fotary sw1tch 9215 -connected ‘also t0 ground, and

“since. the sliding contact 128 of rotary switch 92 no longer
“fnakes contact ‘with the: penphery of conductlve rotary
‘element 92,

Thé five ‘diodes 130, 131, 132, 133 134, and the five
diodes 135, 136, 137, 138, 139 function to prevent sneak
gircuits between seekmg switch ‘units 88 ‘and ‘89 through
the 10 leads to which they are-connected. The four pairs
of diodes consisting of diodes 140, 141,142, 143, 144, 145,
146, and 147 function to prevent sneak -circuits. within
‘either-of the two seeking switch units 88 or'89. Tt is to be
noted ‘that in the structire of FIG. 4, as well as in the
tructuie “of FIG. 3, that the ‘extra wire. circuits, i.e.,

‘the sixth ‘wires 58" and 53’ of FIG. 3 and the sixth and 5
‘seventh extra wires such 4s-sixth and seventh wires 163

‘and 164 of FIG. 4 ‘are isolated one from ‘the other so
“that ‘there is ‘'no danger of smeak circuits ‘therebetween.
Rather, as will ‘be discussed Tater herein, the possibility of
“$nedk circuits lies between paits of the five basic tie leads,
sirch asleads 82 throiigh 86 which connect the control unit
to a seekmg sw1tch unit
110, 111 112, and 113 ‘each lead to a common cathode
‘ :‘]unctlon ‘of an individual pair. of ‘diodes. Now, as dis-
ciissed in cofiniettion with the structure of FIG 3, this
type cohnection furctions 16 provrde a‘ground return path
From. the relay wmdmgs (such ‘as the relay winding in
‘block 93) ‘of secking switches ‘88 and ‘89 to the grounded
: shdmg ‘contacts such #s contacts 150 -and 126 of rotary
“eleiénts 94 ‘and 92, and “also Functions ‘to ‘block -sneak
éiredits. - Tn both seekmg switch tnits 88 and ‘89 such
- -grotind Tetirn ‘path is connected ‘to two Jeads of leads
“sgtich ‘85 euds 8286 ince, ‘4t ‘ahy givén instant of ‘tinde,
‘otie of the: tWoleaiIs might be open<circiited at the rotary
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element 87 due to a notch passing under the sliding con-

tact (91) connected to said lead. For example, in FIG. 4 -

it is apparent that a ground return path could not be
established through the lead 82 since the contact 119:is
open. - However, ‘a ¢complete circuit can be' traced from
the junction between the diodes 140 and 141, through
dlode 141, lead 83, conductive rotary element 87, slid-
ing ‘contact 151, to the relay winding in block 93.

It is to be noted that if either the contact 114 ot 115
were closed a sneak circuit would be established in .the
absence of diodes 140 and 141. For example, assuming
as shown, that contact 114 is closed, a ground return
sneak path could then be established. from ground poten-

tial through switch 114, diode 130, and in the absence of .

diodes 140 and 141 (but -assuming ‘a solid "connection
thereacross), to the lead 83, and then to the sliding con-
tact 151 of ‘rotary element 87 to the relay in block.93.
However, such a sneak circuit actually cannot exist due
to presence' of diodes 140 and 141, one of which is always

poled in. the proper polarity to ‘prevent a sneak ‘circuit -

path.
- ‘The three other pairs of diodes 142, 143 ‘and 144, 145
.and 146, 147 function in the same manner as diodes 149

and 141 but, of course; in connection with different ‘pairs - -
of connecting leads and in connect1on w1th different rotary
-elements.

In the discussion of the structure of FIG. 4 1t was stated

hereinbefore that only one 90° sector ‘of the rotary ele-
ments 87, 92 and 94 was able to provide .a null position
for the secking switch for any given setting of the switches
105 and 106. Since switches 105 and 106 are two ih
number, each having an ‘open and a closed position, there
are four combinations possible, which will selectively
enable each of the four different 90° sectors of the rotary
element 87 to provide a null position. These four com-
binations of the switch settings of switches 105 and .106
are shown in FIGS, 5, 54, 5b, and Se¢ with the rotary ele-
ments being. shown in the:proper position so that the

. notch shown passing under the first of the five sliding con-~
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tacts (91) is just entering the 90° portion of the cycle:in -

which a null position is obtainable, i.e., will not be short-

«circuited through one of the other two rotary elements

92’ or 94’, It is to be noted that switches 105’ and 106’

-are shown as having their arms connected directly to the - :

sliding contacts 124’ and 127’ of the rotary elements 94’

and 92’, respectively. - For purposes of this portion of the.

discussion, the relays 107 and 108 of FIG. 4 and their
associated switches may be eliminated from the circuit in-
asmuch as they provide means for-simultaneously provid-
ing ground return paths for the seeking switch 88 and the
seeking switch 89 of FIG. 4 while maintaining an electri-
cal isolation therebetween.  In the structure of FIG, 5 no

-isolation is needed since the operation of only one: seekmg
. -switch is being described.
For purposes.of -convenience the notches 101, 102,103

and 104 are labeled in-each of the FIGS. 5, 54, 5b, and Sc

and it will be further observed that the notches dre ad-

vanced 90° in each of the four FIGS, 5 through 5c.
In FIG. 5a the notch 102" is shown as passing ‘under
the ‘contact 119", Anexamination of the: circuit will

show that there are no return paths to ground from the
- -conductor 166”".

To effect this null condition the arm ‘of
switch 105 must be connected to ground potential and the
arm ‘of switch 106" must be connected to its -upper con-
tact.

In FIG. 5b the arm of switch 105" is shown as ‘being

-connected to its uppér contact and the arm of switch 106"

is shown as-being connected to ground ‘potential. The

notch 103" of rotary element 87’’’ is shown ‘as passing

under sliding contact 119””"." An examination of the cir-

‘cuit will ‘show there ‘is no-sneak circuit path to ground

potential under these conditions.
In FIG. 5c the fourth and last setting of switches 105"

“and 106”7 s :shown; both switches: ‘having - their ‘artns
sconnected to ground potential.

‘Under these .conditions
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the null condition will exxst when the notch 104"" passes
under any ‘grounded contact of the five sliding’ contacts
119![” )

" Ttistobe noted ‘that the forms of the invention shown
‘herein and described are but preferred embodiments there-
of and that various changes may be made in circuit ar-
rangements and configurations of rotary switches without
departing from the spirit or scope of said mventlon

I claim:

1. A seeking switch system comprising a common con-
trol unit and a plurality of seeking switch units connected
in parallel ‘with respect to said control unit and each con-
trollable by said common control unit, each of said con-
trol units comprising a. plurality of first switches, each of
said first switches including an arm and a grounded con-
“tact,. each seeking' switch unit- comprising a rotatable
shaft and a first rotary element mounted on said rotatable

“shaft, said first rotary element having a plurality of
notches “in' the periphery thereof spaced substantiaily
equidistant apart around said ‘periphery, a plurality of
first sliding contacts arranged to’ make contact with the
periphery ‘of said first rotary element and-spaced -apart
substantially equidistant in such a manner that the total
angular distance spanned by said plurality of first sliding
contacts is less than the angular distance between two
adjacent ones of said notches, a plurality of diodes in-
dividually connecting each of said plurality of said first
sliding contacts to an individual one of said arms of said
first switches of said control unit, second sliding contact
means constructed and arranged to make continuous con-
tact with said first rotary element, motor means includ-
ing a rotor coupled to said rotatable shaft, said motor
means responsive to ground potential being supplied to
said second sliding contact means to cause energization
of ‘said motor means, said first rotary element responsive
to energization of said motor means to rotate until one

. of sajd notches passes underneath a grounded one of said

plurality of first sliding contacts,: individual ambiguity
resolving means for each of said seeking switch units,
each ambiguity resolving' m eans constructed to supply
ground potential to said second sliding contact means
during a selectable one half cycle of the two half cycles
forming a complete revolution of said first rotary ele-
ment, thus maintaining energization of said motor means
during said selected half cycle regardless of any notch
passing under the grounded contact of said first plurality
of sliding contacts, each of said ambiguity resolving means
comprising a second rotary element, third sliding contact
means connected to ground potential, fourth sliding con-
tact means connected with said second sliding contact
means, and fifth sliding contact means continuously in
contact with said second rotary element, said rotary
element being constructed to have a 180° sector of its
periphery make contact with the third and fourth sliding
contact-means, and other switching means for selectively
applying ground potential to the fifth sliding contact or to
connect said fifth sliding contact to at least one of the
contacts of said plurality of first sliding contact in contact
with said first rotary element.

2. A seeking switch system in accordance with claim 1

in which each of said other switching means comprises a

single pole double throw switch having a first contact
connected' to. ground. potential and -a second contact, in
which at least two switches of said plurality of first
switches comprise a second contact, diode means connect-
ing said second contact of each of said other switching
means to the second contacts of said first switches, said
last mentioned diode means being poled in the same
polarity as the polarity of said first diode means with
respect to said motor means in a circuit extending through
the second contacts of said first switches. .

3. A secking switch system in accordance with claim 1
in which said first rotary element comprises four notches
in the outer periphery thereof spaced apart at 90° inter-
vals, and in which each of said seeking switch units com-
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prises a sécond ambiguity resolving meéansincluding a
third rotary element, a sixth sliding contact connected to
ground potential, a seventh sliding contact connected to
said second sliding contact, and an eighth sliding contact
constructed to be in confinuous contact with said' third
rotary element, said third rotary element constructed to
provide a continuous ground return path to said second
sliding contact means to cause energization of said motor
means during a 90° sector of the operable 180° sector

of said first rotary element to'resolve the ambiguity of

said operable 180° sector, said third rotary element comi-~
prising ‘two. 90° sectors which make contact with ‘said
sixth -and seventh sliding contacts, said two 90° sectors
being. position so that they are each bisected by a dia-
metrical line passing through the rotatable shaft upon
which said third rotary element is' mounted, and means
for selectively applying ground potential to said ¢ighth
sliding contact or to connect said eighth sliding contact to
at Jeast two of said first sliding contacts.

4, A seeking switch system in accordance with claim 3
in which the last mentioned means comprises-a pair of
diodes connected back-to-back between a given pair of
said first sliding contacts, relay winding means, means: for
selectively energizing- or de-energizing said relay wirnding
means, a relay arm connected to ‘said eighth sliding con-
tact and operable by said relay winding means, and front
and back contacts connectable to said relay arm, one of
said front and back contacts being connected to ground
potential and the other of said contacts being connected
to the junction between said back-to-back diode.

5. A seeking switch system comprising a common con-
trol unit and a plurality of seeking switch units oper-
able by said common. control unit, said common control
unit comprising a plurality .of first switches each includ-
ing an arm and a first contact connected to a reference
potential, each seeking ‘switch unit comprising a rotary
switch - having a rotatable shaft and a first rotary ele-
ment mounted thereon, said seeking switch system re-
sponsive to the connecting of the arm of a selectable one
of said plurality of first switches to the first contact there-
of, said first rotary element being of a conductive ma-
terial and having notches in the periphery thereof, said
rotary switch further comprising a plurality of first slid-
ing contacts which make contact with said periphery
of said first rotary element, first individual diode means
connecting each of said first sliding contacts to an in-
dividual one of said arms of said first plurality of
switches, second sliding contact means constructed and
arranged to make continuous contact with said first rotary
element, motor means comprising a rotor coupled to said
rotatable shaft, actuating means constructed and ar-
ranged to respond to the supplying of said reference
potential to said second sliding contact to energize said
motor means and fo cause said rotary switch to rotate
until one of said notches in the periphery of said first
rotary element passes underneath the particular one of
said first sliding contacts which is connected to ‘said
reference potential through the arm of one of said plu-
rality of first switches, a second rotary element of con-
ductive material mounted on said rotatable shaft, third
and fourth sliding contacts connected respectively to said
reference potential and said second sliding contact and
arranged substantially 180° apart with respect to said
rotatable shaft, said second rotary element being con-
structed and arranged to make contact alternately with
said third and fourth sliding contacts during substantially
exclusive 180° continuous sectors of rotation of said
second rotary element to cause said motor means-to be
energized continuously during a first of said exclusive
180° sectors, a fifth sliding contact constructed to make
continutous contact with said second rotary element, and
means including other switching means for selectively
connecting said fifth sliding contact to said reference
potential or to at least one of said first sliding contacts
which is making contact with said first rotary element,
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Said last smeans mcludmg \dIOdB .means -to .block sneak
.\circnit paths.

o6 sA sraekmg swm:h system in. accordance w1th claim

5 .in. which:teach .of said -other switching means .com-
" jprises a smgle pole .double throw switch having .a first

contact.connected to.said reference potential.and.a second

wontact, in which at least two. switches -of .said plurality

-of first .switches comprise a second.contact, diode means:

:cannecting sald second  contact .of ‘each of said other
switching - .means .to :the second :«contact of :said first
.switches, ‘said last mentioned diode means being . poled
iin sthe "same jpelarity -as the polarity -of said first .diode
:means with .respect :to.said motor:means in a circuit ex-
tending thronghtheisecond. contacts .of said first switches.

7. ‘A seeking switch system in :accordance with .claim 5
Jn ‘which :the first ‘rotary .element contains four notches
dn the souter perlphery thereof spaced. apart :at 90° in-
tervals, .and :comprising .a. ;third ‘rotany elément, a sixth
sliding contact connected to.said reference potential and
a seventh sliding.contact -connected to- said second sliding

seontact, .and an -eighth ' sliding .contact:constructed to be

in .centinuous - contact -with -said -third rotary .element,
-said -third rotary element constructed to provide a circuit -
path for -said reference potential. to said second sliding
contact means ‘to-Cause .energization of -said motor means

- rotany element having two’ 90° :sectors whmh mmake gon- -
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during-a-90° sector.of the second of said-exclusive 180“

sector of .said .second rotary .element to resolve: the am-

‘biguity of ‘the second exclusive 180° sector, said- thn'd

tact with'said sixth and seventh sliding - contacts, .said two
90° sectars -being posmoned so that they are: bisected by
a .diametrical .line passing through- the  rotatable shaft
upon which said third rotary element is mounted, and
means for selectively applying said reference’ potentxal
to said eighth sliding contact or te connect said .cighth
sliding contact to at least two of said first sliding contacts.
- 8. A seeking switch system in. accordance with claim 7
in which the last mentioned means comprlses a- pau' of

-diodes connected “back-to-back between a given pair of
said first sliding contacts, relay winding means; :means. -

for selectively energizing or de-energizing said relay wind-

ing means, a relay .arm operable by -said relay winding
means .and connected to.said eighth sliding coatact, and:
- front and. back contacts connectable to .said ‘relay arm,

one ;of said front and back contacts being connected to
said reference potential .and the other of sajd contacts
‘being ~connected ‘to .the ]unctlon between sdid - -back-to-
‘back .diedes.

No references cited.”
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