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UNITED STATES

1,932,190

PATENT OFFICE

1,932,190 ‘
' CODE SIGNAL GENERATING DEVICE

Neorman ¥, Saunders, Homewood, Ill., assignor,
by mesne assignments, to Associated Electric
Laberatories, Inc., Chicagoe, IIl, a corpora-

tion of Delaware

Original application December 10, 1926, Serial
No. 153,791, Patent No. 1772,690 August 12,

- 1930. Dlv:{deﬁ and this application July 10,
1930, Serial No. 466,953

6 Claims. (Cl 177—380)

This invention relates to signalling apparatus
in general, particularly to signalling apparatus
for use in party-line telephone systems, and is
concerned primarily with the apparatus for gen-

5 erating the signalling codes required in such sys-

tems.

This application is a division of my application
Serial No. 153,791, filed December 10, 1926, upon
which Patent No. 1,772,690 was granted August

0 12, 1930, and which discloses a party-line tele-
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phone system embodying the invention. Only
the code generating apparatus is shown in the
present application. In addition to operating
with- the switching apparatus disclosed in my
prior application, the invention may be used in
other known party-line telephone systems.

In automatic telephone systems, the party-line
connectors and ring~back switches are ordina-
rily equipped with auxiliary ringing current se-
lecting switches. The auxiliary switch is direc-
tively operated by a calling subscriber to select
the particular code of ringing current required
to signal the called station, the codes used ordi~
narily comprising various combinations of shorf
and long ringing periods. The auxiliary switch
completes a ‘circuit from the ringing relay of
the connector or ring-back switch -to a code
conductor which is grounded at certain prede-
termined intervals by a code generating device
or interrupter. The ringing relay operates in
response to each ground impulse and applies sig-
nalling current to the called line accordingly.

Code generating devices of the motor driven
cam type and the rotary stepping switch type
have been used extensively. Inasmuch as the

code generator is required to operate more or

less -continuously during the exchange busy pe-
riods, there is considerable wear on the moving
parts of such devices. This necessitates frequent
adjustments and replacement of worn parts

which is both troublesome and expensive. These
difficulties are overcome in the present invention

which has for its main object the provision of
a novel and efficient code generating device con-

5 sisting solely of relays.

The invention will be descrlbed with reference

1o the accompanying drawing comprising Fig,.

1 and Fig. 2. Fig, 1 shows the code generating
device. Fig. 2 indicates the codes applied to the
various signal conductors 1 to 0, inclusive.
Referring now to Fig. 1 of the drawing, it will
be noted that a number of conductors terminate

in circles designated 1—10, respectively, at the

right-hand edge of the sheet. These numerals
indicate the particular contact of the ringing

current selecting switch bank to which the as-
sociated code conductor is connected, i. e., con-
ductor 1 is connected to the first contact of the
bank, conductor 2 is connected to the second con-
tact of the bank, ete. It is understood, of course,
that corresponding contacts of the various switch
banks are multiplied so that the code device:is
common to a number of connectors or ring back
switches. Conductor 375, designated Start, is
multiplied to the various switches having access
to the code device. When a switch is used to
extend a call ground is applied to this conductor
until the call is answered. Conductor 376, des-
ignated Pick up, is also multiplied to the various
connectors. 'This conductor is extended to the
pick-up relay of the connector when a connection
has been completed to an idle line and the ring-
ing code has been selected. The pick-up relay
of the connector connects up the ringing relay
of that switch so that it will respond to the ground
impulses applied to the particular. code con-
ductor selected to signal the called station.

Relays 403 and 404 of the code generating
device may be designated as the prime-mover
relays because they generate the impulses to
operate the other relays. The remaining relays,
especially relays 405—410, operate to count the
impulses generated by relays 403 and 404, and
the device as a whole is capable of assuming
any one of nineteen positions, successively, the
operation being repeated in cycles. The. posi-
tions of the device in which the various relays
are operated have been noted on the drawing.
Also the positions of the device in which the
principal conductors are grounded have been
noted in order that the disclosure may be under-
stood hetter.

When start conductor 375 is grounded upon
the operation of the vertical off-normal springs
of an associated connector, ground is extended
through the lower armature of relay 402 to con~
ductor 416, closing a circuit for relays 403 and
404, in series, through the resistance element
422. Relay 404 being short-circuited, relay 403
is the only one that responds immediately.
When relay 403 operates, it places ground on
conductor 417 at ifs upper armature, and re-
moves the shunt from around relay 404 at ifs
lower armature. Relay 404 operates and pre-
pares to place ground on conductor 419, and ab
the same time shunts relay 403. Relay 403 falls
back, and the device may be said to be in its
second position. In the second position of the
device, & circuit is closed through the upper
armatures-of relays 403 and 404 for the upper
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winding of relay 406, including conductor 419
and the upper armature, normal, of relay 405.
Relay 406 operates and closes a locking circuit
for ifself at its upper armature including the
upper winding of relay 405, the lower armature
of the said relay, and the grounded conductor
416.

With the device in position two, relay 404 is
short-circuited at the lower armature of relay
403, and relay 404 shortly falls back, the device
thereupon passing into position three. When
relay 404 falls back, it removes ground from con-
ductor 419, whereupon relay 405 operates in the
locking circuit of relay 406, and at its upper
armature prepares a circuit for shunting relay
406. It will be noted now that a new locking
circuit is completed for relays 405 and 406 in
series, and that the circuit of the upper wind-
ings of these relays is opened. The new circuif
includes the lower windings of the relays in series
and the inner lower armatures of the two relays.

When relay 464 falls:back it removes the shunt
fromr around relay 483 with. the result that relay

_ 403 operates again and removes the shunt from
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around relay 404. Relay 404 now reoperates and
shunts relay 403. This operation of relays 403
and 404 continues, it the manner described, un-
tit it is’ terminated by the action of relay 462,
as will be deseribed hereinafter.

It will be noted, that relay 403 is labeled “1, 3,
5, ete.”” while relay 404 is labeled “1-—2, 3—4,
ete.”  These labels indicate that. relay 403 is
operated in positions 1, 3, 5, etc., and that relay

- 404 is operated in positions 1 and 2, is released
- momentarily, is-operated agaan in po¢1t10”1$ 3 and

4, ete.

With' the device im pesition 4, ground is again
placed on econductor 419, short circuiting lower
winding of relay 406. Relay 406 falls back when
this takes place and opens the previously estab-
lished locking: cireuit at- its inner lewer armature.
Relay 405 remains operated over conductor 419.

When the device arrives in position 5; ground is
removed from conductor 4192, whereupon, relay

- 405 falls back.

Thie above described operatlon of relays. 405
and 406 is repeated, beginning with position 6.

‘While relay 406 is operated in positions 2 and
3, sround from: eonductor 416 is held-on impulse
eonductor 420, extending to the similar relays 407
and 408, The result.is an operation of relays 4067
and 408 similar to the above described operation
of relays 405 and 408, but the time required for
a eomplete operation is twice aslong as that of
relays 405 and 406, on account of the fact that
only ‘half as many impulses are delivered over
conductor 420 as are delivered over eonductor
419. It may be seem, therefore, that relay 408 is
operated in pesitions 25, 10—13, and 18, and
that relay 407 is operated in positions 4—7 and

12:—-15. R

It will be noted, that ground from conductor
416 is- placed on conductor 421 -as leng as relay
407 is: operated. The result is that corduetor
421 is grounded in the positions of the device in
which relay 407 is operated, conductor 421 being
the impulse conductor extending to the third pair
of counting relays 409 and 410. It raay be seen,
therefore, that relay 410 is operated in positions
4-—11, and that relay 409 is operated in posi-
tions 8—15.

When conductor 418 is grounded in position
2, a circuit is cloged through the lower arma-
ture of relay 412 for relay 413. Relay 413 oper-
ates and locks ifself through the middle lowexr
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armature of relay 412 to conductor 16, and re-
mainsg operated until relay 412 operates in posi-
tion 13, as will be pointed out hereinafter.

When the device arrives in position 6, relay
414 is operated from the grounded conductor 416
through the inner lower armature of relay 407,
lower armature of relay 406, and the lower arma-
ture of relay 413. Relay 414 operates and locks
itseif through the locking conductor of relay 413,
with the result that relay 414 remains operated
until ground is removed from this locking con-
ductor at. the beginning of position 13 when relay
412 operates.

When the device arrives in position 12, a cir-
cuit for relays 411 and 401 in series is completed
from conductor 416 through the inner lower ar-
mature af relay 405, inner lower armature, nor-
mal, of relay 406, middle upper armature of relay
463, and the middle upper armature of relay 409.
At its Iower armature relay 411 locks itself and

relay 491 te conductor 416. Relay 401 prepares
a lecking circuit. for relay 402 at its.-inner arma-
ture.

When the: deviee arrives
455 falls hack and closes at its lower armature
a circuit through the inner upper armature: of
relay: 411 for relay 412. Relay 412 opsrates and
Toeks itself to conductor 416 until conductor 416:is
ungrounded in position 18. At its middle lower
armature, relay 412 opens the locking: circuit of
relays 413 and 414, whe“eunon these relays fall
bhack.

When the deviee arrives in position 18 relay
498 is. operated. again, and it complefes at its
upper armature a circuit for relay 402-including
the upper armature of relay- 412 and the middle
Tower armature of relay 409. ' Relay 402; there-
upon operates and lecks. itself to conductor 375
through the inner armature of relay 401, at the
same tims opening its initial circuit. At its lower
agrmature, relay 4902 removes ground from con-
ductor 416 and places greund on pick-upicon~
ductor 376. The removal of ground from con-
ductor 416.stops. the operation.of relays 403 and
404 and permits the operated zelay . 4084:-to fall
baclk, and it opens. the locking- cireuits: of the
relays 405-—414, permitiing such of these relays
as are eperated to fall back. Relay 401, which

iz in series with relay 411, is slow-acting and dees

not fall back right away when its cireuit is: opened
upon the remeoval of ground from: conductor 416.

When relay 481 falls back it opens.the locking
circuit of relay 402, the device is in position. 19.
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A moment later relay 402 falls back and removes

ground from pick-up: conductor 376, reapplying
it to conductor 416; then the device-is. in; posmon
1 again.

The above deseribed operation is repea,ted over
and over as long as the ground potential remains
on start conductor 375. The various: impulse
codes will be applied to the respective signal con~
ductors during each: cycle of operation as shown
diagrammatically in Fig. 2. and descrlbed in suc-
ceeding paragraphs.

Considering now how the codes are placed on
the various conducters; the conductor extending

6 terminal 1 is grounded through the lower ar~

matures of relays 401 and 408 while the device is
in positions 2—5; this code corresponds to.'one
long ring.

The conductor extending to termmal 2 is
grounded through the upper armatures of relays
403 and 411, and the middle armature of relay
410 while the device is i positions 1 and 3; ﬁhls
code corresponds to two short rings.
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The conductor extending to terminal 3 Is
grounded in positions 3, 5, and 7 of the device
through the upper armatures of relays 411, 413,
and 409; this code corresponds to three short
rings.

The conductor extending to terminal 4 is con-
nected to the impulse conductor 417 through the
upper armature of relay 411 and the middle upper
armature of relay 410, and is grounded in posi-
tions 5, 7, 9, and 11; this code corresponds to
four short rings.

In a similar way, the remaining-code conductors
are grounded in the positions indicated. The
code placed on the conductor extending to ter-
minal 5 corresponds to five short rings; the code
placed on conductor 6 corresponds to two long
rings; the code placed on conductor 7 corre-

sponds to three long rings; the code placed on.

conductor 8 corresponds to a short ring and a
long ring; the code placed on conductor 9 cor-
responds to a short ring and two long rings; and
the code placed on conductor 10 corresponds to
two short rings and two long rings.

What is claimed is:

1. Tn combination, a device for generating im-
pulses, a relay group, means for operating cer-
tain relays of said group in response to said im-
pulses through a certain cycle at a definite rate,
means for operating certain other of said re-
lays through a similar cycle of operations at a
rate half that of the first mentioned relays, and
auxiliary relays controlled by the first and sec-
ond mentioned relays for operating the entire
relay group in cycles, each of the latter cycles
including a plurality of cycles of the first and
second mentioned relays, circuit connections in-
cluding code conductors and contacts controlled
by said relays for generating a plurality of dif-
ferent code signals.

2. Tn combination, a device for generamng uni-
form impulses at a definite rate, groups of re-
lays, means Tfor operating the first relay
group in response to said impulses through a
certain .cycle of operations at a definite rate,
means for operating the second relay group
through a similar cycle of operations at one half
the rate of the first relay group, means for op-
erating the third relay group through a similar

cycle of operations at one half the rate of the

3

second relay group, means controlled by said re-
lay groups jointly for generating long and short
impulses, and means for combining said long and
short impulses into a plurality of different signal
codes.

3. A _code signal generating device comprising
a plurality of signal conductors, a device for gen-
erating a series of uniform short impulses, a group
of relays, circuit connections between said de-
vice and said relays for operating and releasing
the relays to transform said short impulses into
code signals comprising groups of long and short
impulses, and contacts operated by said relays
to impress said code signals upon said signal
conductors. ) )

4. A code signal generating device comprising
a plurality of signal conductors, a plurality of
relays, means for operating and releasing certain
of said relays at a predetermined rate, means for
operating and releasing certain other of said re-
lays at a different predetermined rate, and means
responsive to the operation and release of said
relays for transmitting code signals over said
signal conductors.

5. A code signal generating device comprising
a plurality of pairs of relays, means for operat-
ing the first relay pair through cycles consisting
of the successive actuation and successive release
of the relays, means for operating the second re~
lay pair through a similar cycle responsive to
the operation of the first relay pair through two
complete cycles, means controlled by said relay
pairs for generating long and short impulses, and
means contrelled by said relay pairs for combin-
ing said impulses in a plurality of different com-
binations representing code signals.

8. A code signal generating device comprising
a plurality of pairs of relays, means for operat-
ing the first relay pair at a definite rate through
cycles consisting of the successive actuation and
successive release of the relays, means for oper-
ating successive relay pairs through similar cycles
at a rate one half that of the rate at which the
relay pair immedistely preceding is operated, a
plurality of signal conductors, and means con-
trolled by said relays for transmitting separate
and distinct codes of impulses over the respective
ones of said conductors.

NORMAN H. SAUNDERS.
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