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i The. invention: described: herein-may -be manu-
“factured and used by or-for:the Govelnment for
governmental purposes,.without the payment. to
~me nf any royalty.thereon.,

This invention relates to a circuit: for doubling
“the:number. of ,chsnnels....sra_llsble_..fmm,_ a -radio
~receiver selector.

~ One of the .objects:of the invention-is to pro-
-yide a channel doubling circuit which reguires no

_alterations.to: the existing equipment-and which .

~maintaing the. initial refficiency of-the system.

Anocther object is to provide a channel doubling
~means which utilizes an:interrupter circuit for
keving the fixed frequency tones oi the modu—

=lator and which is not critical as to the speed and

- length of duration of the.pulse.

.~ A.further:object is to provide such a channel
~doubling means which requires only two relays in
»pach. channel. availgble-in the receiver selector

..and: which operates: 1ndependent1y of ed,;scent_

4-chsnnels

“These and:other.objects and-advantages of the
mventren will become apparent in-the specifica-
. tion and in the-accompanying . drawmg in which

.the single figure illustrates schematically a. typl-_

~:eal cireuit embodying.-the invention.

A radio receiver: selectm_ 10 is. provided with
...:en antenna -1 { -and- includes & given. number of
" flter circuits responsive to-different frequenmes

~one.of which is shown at 12. This filter is shown

- -as & self-resonant. coil . but may be.any type of
selective-filter.  The signal. pessed by. filter i2 is
.-fed to a receiver relay- mclud_ng coil 13 end
- contacts 14, one..side - of. the contacts bemg
. grounded.as shown

-~ /The channel doubling circuit includes relays, |5
--and 21 having corresponding resistors 16 and 22
~ in shunt and in series respectively. Contact. 17 of
~relay (5 is grounded .as shown and is normsally
-..open with respect to contact-18 which connects
. to one terminal of .relay 21. Contact [9 is con-
.nected to contact 25 of relay 21 and is normally
..open.with respect to contact 20,.the latter being
-.-connected. to conductor- 28 Wthh is part of one
of the circuits to.be-controlled. .Contact 23 of

relay 21 is connected to the relay as shown, and

is normally closed with contact 24 which con-
" nects to one. side of relay (5. Contacts 27 and 2%
connect to conductors 29 and.38, respectively,
which: are the other terminals of the circuit to
~.be econtroilled.

Tn a circuit of the general class of that just
.described the. received. signal in a given channel
. will ordinarily operate only a single circuit In &
_-positive manner.. In the present invention a sig-
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nal atf a given frequency may.be sent.either con-
tmueusly or; Intermittently : to.. operate -either
“one of iwo. seperate circuits in a positive manner
Wlthmlu Trequiring any change in.the receiver.
When a contmuous tone is recerved in, the radio
- receiver selector the relay I3 responswe to the
cerrespondmg frequency is energlzed and conta,ct
. 44 is closed. completlng the 01rcu1t to 1elay I5 A
eompleted 01reu1t between 28.and. 39 .is now. pres-
ent due to the. elosmg of contacts 19 and_x 20
wnd through closed contscts 25 and 26 ef rele,y
2l Relay 20 will not be energlzed because greund
is applled to both ends of the. cell through con-
- tacts 23 and 24 and contact 14 on one side, and

through contact. 17 and I8 in reley 15 on the other
.. 8ide.

- Absence of any.received signal in the. particular
frequency chennel opens the contects 4.in. re-
ceiver 13, resultmg in deenerglzatlon of reley I5

-----

end Openmg of centects 19 snd 20 thus opemng
the crreult between 28 and 30 and returmng the
entire circuit to normel unOpereted p051t10n
~This eempletes one eycle in the. Operetmn of. one

. eharmel in the reley box frorn one channel Jin.
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the radio receiver selector.

- A-second channel is now.available using relays
l 5 e,nd 2 i by keymg thls seme channel in the radio
receiver selector -On . receiving the. ﬁrst pulse
1e1ay [5 is egam energlzed bv uhe cles ng oi the
reley contects A4, Opemng of. eentacts 14

momentarﬂy et the end. of. the first pulse re-

39

- 1OvVes. the ground f1 om the cmL of reley 21, caus-
ing. it te energize. by a .flow. of, current through
.resistor 22 and. th_t ough conte,c‘fs l'l and !3 on Te-
ley [5. Contacts .17 and.i8 remain elosed peyond
the. end. of seld first pulse even though the con-

. tacts: {4 are opened since relay. 15 is. given a de-
lay charseterlstlc by.the reslstor {6 which is con-
. nected - across . its. Wmdmg causing the. rels:"' to
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remem euergrzed over . t'ime 1nterval et lesst

;._:gequel te the tlme between the pulses of the pulsed
_-signal. On the seeend pulse and pulses thereafter
i .1eley 21 will net deenerglze because the ground
. return between re51stor 22 and the cml hss been

-4

broken through centects 23 snd 24 on. relev 21.

- The centmuance of pulses will cause rele,y 15 to
._.remam energrzed by dele,ymg the drop out trme

due 1o resrster (6. A mreult is thus esteblrshed

_ and maintained between’ 28 and 29 by clesed con-
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tacts 19 snd 28 en reley I5 and contects 25 snd 21

..on relay 21.

Absence of received pulses m the radio recewer

) .selector opens contacts, 14 on the 1ece1ver"relsy
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.causing reley i5 to deenerg1ze openmg contects
IT and 18.. 'I‘h1s results in deenerglzatmn of re-




9,540,008

3

lay 21 and opening the circuit between 28 and
28 due to opening of contacts 18 and.28 in relay
15 and contacts 25 and 27 in reiay 21. This com-
pletes one cycle in the operation of the second
channel in the relay box from the same first chan-
nel in the radio receiver selector. The keying of
the modulator may be accomplished by means of
a motor driven circuit breaker or relay operated
circuit breaker. The speed and length of the
pulse from the transmitier is not critical but
must be fast encugh so as o overlap the drop-
out time of relay 5 in the reiay circuit, In prac-
tice, changes of pulse speed and input voltage to
relays 15 and 2t of approximately 259% do not
affect the operatvion of the ¢ircuit.

While I have shown only a single embodiment
of my invention various modifications are possible
within the scope and extent ¢f the appended
claims. |

I claim:

1. In a relay system adapted to opsrate In re-
sponse to a continuous or pulsating signal Ior
selectively closing either one of g pair of electric
circuits, the combination comprising frst relay
‘means arranged to he energized in response to
“input signals, second relay kicans a frst circuib
controlled by said first reiay for effectiing ener-
gization of said second reiay when sald first relay
‘means is energized, frst delay means associated
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ble-throw switch arranged to be controlled by
said third relay for completing one or the other
of said two circuits.

3. An electrical system for controlling the op-
eration of two circuits, one in response to a con-
tinuous signal and the other in response to a
nulsating signal, comprising a first source of elec-
trical energy for energizing purposes, a second

source of continuous and pulsating signals, a first
relay including a single-throw switch normally

open having a grounded side and a coil connected
to said first source, a second relay including a
single-throw switch normally open having a
cround connection when closed and a coil con-
nected between said energizing source and the
ungrounded side of said first relay switch to be
energized only when said first relay switch is
closed, first delay means associated with said sec-

- ond relay to delay deenergization thereof for a
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time interval at least as long as the intervals be-
tween pulses of said pulsating signal, a third re-
lay including a single-throw switch normally
closed and a coil connected to the ungrounded
sides of said first and second relay switches and
said energizing source 1o be initially energized
only when said first relay switch is open and said
second relay switch is closed under the infiuence
of said first delay means, seccond delay means as-
sociated with said third relay to prevent deener-

with said second relay means vo pravent dzenergli~ 30 gization thereof for an interval at least as long

- zation therecf for an interval at least as Iong as
the intervals beitween pulses of zaid prisaving Sig-
“mnal, third relay means, a second circuil contsrolled
- by said first and said second relay for effecting
“initial energization of said third relay only when
- said first relay means is deenergized and said
- second relay means is still energized under op-
- eration of said first delay means, second delay
means asscciated witna said third relay means for

30

preventing deenergization cf said third relay for 40

" an interval at least as long as the intervals be-
tween pulses of the pulsating signal, and a dou-
ble-throw switch arranged to be controlied by

-8aid third relay for completing ons or the other
- of said circuits.

2. In a relay system adapied to cperaie In re-

 sponse to continuous or pulsating signals selec-
- tively to close either one of a pair of electrical
_circuits, the combination comprising a first relay

means including a coil and a normally open first .

‘switch arranged to ke closed In response to sig-
. nals of either polarity passing through said coil,
said first switch having one side grounded, a sec-
_ ond relay means including a coil and a normally
~ open second switeh, said second switch providing
a connaction o ground and delay means for pre-
venting deenergization of said second relay coil
" for an interval at least as long as the intervals be-
. tween pulses of said pulsating signal, said second
+ relay coil being connected to said first relay switch
- to prevent energization thereof except when said
first relay switeh is closed, a third relay includ-
ing a coil and 2 normally closed switech and delay
‘means for preventing deenergization of said third
relay coil for an iaterval at least as long as the
~intervals between pulses of said pulsating cur-
~rent, said third relay coil being connected
through said third relay switch t0 the un-
grounded side of said first relay swisch and to
‘said second relay switch te prevent Initial ener-
gization thereof except when said first relay
- switch is open and said second relay switch closed
. under the operation of said second relay delay

" means and to permit the continued energization
75

thereof during said pulsating sigwmal, and a dou-
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as the intervals between pulses of said pulsating
signal, and g double-throw switch arranged to
be controiled by the coil of said third relay for
comupleting one or the other of said two circuits.

4. An electrical system to control two circuits,
one in response to a continuous signal and the
octhei in response to a pulsating signal, compris-
ing a source of electrical energy for energizing
purposes, a source of continuous and pulsating
signals, a first relay including a coil connected
t0 said signal source and a first normally open sin-
ole-pole, single-throw switch having a grounded
side and connected to said energizing source, a
second relay including a second normally open
single-pole, single-throw switech and a coil con-
nected between the ungrounded side of said first
relay switch and said energizing source to be ener-
ogized only when said first relay switch is closed,
o first delay resistor connected to said second
relay coil to delay the deenergization thereof for
a, time interval at least as long as the intervals
between pulses of said pulsating signal, a third
relay including a third normally-closed, single-
pole, single-throw switch and a coil connected
between said second relay switch and said en-
ergizing source, said third relay switch being
connecited between said third relay coil and said
first relay switch to prevent energization of said
third relay coil except when said first relay switch
is oren and said second relay switch is closed
under operation of said first delay resistor, a
second delay resistor connected to said third re-
lay coil to prevent deenergization thereof at least
as long as the intervals between pulses of said
pulsating signal, an additional normally open,
single-pole, single-throw switch arranged to be
controlled by said second relay coil for keeping
inoth of said two circuits open except when a
signal is received, and a single-pole, double-throw
switch arranged to be controlled by said third re-
lay coil for completing one or the other of said
two cirecuits. |

b. An electrical system to control two circuits,
one in response to a continuous signal and the
other in response to a pulsating signal, com-
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prising a source of electrical energy for ener-
gizing purposes, a source of continuous or pulsat-
ing signals, a first relay including a coil connected
to said signal source and a first normally-open
switch connected to said energizing source and
having a grounded side, a second relay including
a coil connected between the ungrounded side of

said first relay switch and said energizing source

to be energized only when signals from said sig-
nal source close said first relay switch, first delay
means associated with said second relay to de-
lay the deenergization thereof for a time interval
at least as long as the intervals between pulses
of said pulsating signal, a third relay including a
coil connected on one side to said energizing
source, a second normally-open switch for pro-
viding a ground connection arranged to be con-
trolled by said second relay and connected in cir-
cuit with said third relay coil and said energiz-
ing source, a normally-closed switch arranged to
be energized by said third relay coil and con-
nected between said one side of said third relay
coil and the ungrounded side of said first relay
switch to prevent energization of said third re-
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lay when said first relay switch is closed, said
third relay being energized when sald first relay
switch is opened and said second relay switch
is still closed under operation of sald first delay
means, second delay means associated with said
third relay to prevent deenergization thereof for
an interval at least as long as the intervals be-
tween pulses of said pulsating signal and a double-
throw switch arranged to be controlled by the
coil of said third relay for completing one or the

other of said two eircuifts. :
VERNON L. CARTMELL.
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