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5 Claims.
lt

This invention relates fo signaling systems and
partlcularly to selective srgnahng adapted for
use in automatlc telephone systems '

ObJects of the mventron are an increase in
the speed and eﬁ‘lcxency of selecmve sighaling m
automatlc telephone systems ‘and generally the
provrsron “of new and 1mproved selectlve 51gnahng
arran_g_ements

T{eretofore selective signaling’ systems have
been arranged to transmlt a plurahty of dlff rent
s1gnals by using currents of dl“ferent arrp tude
or polarlty together with marglnal and polarrzed
signal receiving relays, to transmit a different
number of successive current 1mpulses for ‘eal h
dlﬁ"erent signal, and to transnnt alternaumg
current of different frequency or phase for each
diff erent sxgnal It is also known to use both
dlrect and alternatmrr current for selectrve srg-
nahng
" This invention is a signaling system arranged
so that the transmission of each of'a ‘plurality
of dlfferent selectlve s1g”als is effected by the
transmlssmn of one, two or three cu im-~
pulses, each irrpuylse belng elther dlrect current
or alternatlng current Slnce a 'max1mum of
three 1mpu1ses is required for any s1gna1 a11 of
the digits of a called subscribers num 1 may
be transmitted in a short 1nterva1 of tlme and
by prov1d1ng key—set s1gna1 transrmtters ‘at the
subscrlbers stat1ons, the swnal 1mpulses a
transmrtted with minimum effort and maXimum
aceuracy.
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A feature of the invention is 4 selective signgl

transmltter arranged to transmlt SJgnals con-
s1st1ng of e1ther one, two or tnree imp ¢
succession, each impulse being either di
alternatmg current, and arranged S0 that an
open-circuit condltlon precedes the ﬁrst 1mpulse
of each sclective signal to prepare the si
ceiying means for response to the 1mpulse or ‘rn-
pulses which constitute the selective signal being
transmltted

A clear and comnlete understanding of the
invention w111 be facﬂltated by conSIdermg “a
51gna11ng system arranged in accordance with
the invention and its features, one such system
being represented schematmally in the drawmg
which consists of two ﬁgures The 1nventlon is,
however not l1m1ted in its apphcatlon to the
spemﬁc system or apparatus shown in the draw-
ing hut is apphcable to selectlve srgnahng sys-
tems generally

The drawing represents an automatrc tele-
phone system comprising ‘switches of the eross
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bar type and register senders for controlling the
establishment of desired connections between
calhng and called subscuber stations.

Flg 1 of the drawmg shows a calhng sub-
seriber’s station 19, a key-set KS for transmit-
ting selective signals, a line link 4% and sende1
hnk 86 of ‘the ‘cross bar type, a district 58, in-
commg 'i’@ and a called subscribers’ stat1on 83g.
F1g 1 further shows, bogether with Fig. 2, a stib-
scriber’s ‘"eglster sender 188 adapted 0 recelve
and regrster selectlve sighals transmltted from
a connected calhng subscrlbers station such as
the station 9.

The subscr1bed station 1§ is of the type usually
provrded for use with common battery central
Offices except that the s1gna1 sender is of the
key-set type. The key-set KS comprises a
plurality ‘of keys one for each of the selective
s1°rnals whlch may be transm1tted and contact
sp' ngs 23 26, 81 and 32 common to ‘all of the
keys 'Each Key cons1sts of a button 20 which
raay be depressed agamst the tensmn of a spring
Z{. When all keys aré in normal posmon the
contact 23 is closed, and contacts 26, 81 and 32
are open ‘As soon as a key is" moved oub of
normal p051t1on contact 28 is opened and, just
before th key regches tne hmlt of its motion,
the prOJectlon 22 engages the cam 25 and rotary
movement of cam 25 ‘closes ‘confact 26. Contact
23 remams open and contact 26 remains closed
unt11 the key is restored to normal at whrcn

tion 23 restores cam ‘25 to normal thereby open-
ing contact 26 When the key has been fully
depressed ‘and the plessure on ‘button 28 is re-
moved, the conbacts 31 and 32 are actuated by
the key surface 2%, 58 29 to estabhsh nnpulse
circuits throuoh condenser 33 and inductance 34
as requlred t0 transrmt s1gnal unpulses indicative
of the par ticular ‘keéy whicli is “depressed. AlL
though actuated by the down- ‘stroke of the key
as ‘weéll as by the up-siroke, contacts ‘3! and 22
are 1neffect1ve to transmlt s1gna1 impulses dur-
ing the down- stroke due to the fact that con-
tact 2% is not closed until the key is depresse

far enough to actuate cam 25, '“he fmpuise
controlhng surface of each key is dﬁerenuly
shaped so that a dlﬁerent s1gna1 will be trans-
mittéd by the operation of each key. An out-
Wardly pro*ectmcr portmn of the surface, such
as 27 or 29 effects closure of contact g2 and a
depression, such a8 28, effeets closure of conuact
31. The contagts 23, 26 3{ and 32 are ¢common
to all of the keys ahd only ene key ¢an he de-
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pressed at a time. The key shown is shaped so
that on the release of button 23, contact 32 will
close first to transmit g signal impulse through in-
ductance 34, contact 8! will close next to trans-
mit a signal impulse through condenser 32, and
contact 32 will then again close to transmit an-
other signal impulse through inductance 34. As
hereinafter explained, each closure of contact 32
effects the transmission of a direct current sig-
nal impulse through inductance 84 and each
closure of contacts 31 effects the transmission of
an alternating current signal impulse through
condenser 33. Fourteen different signals may
be transmitted by providing fourteen different
keys, the signal controlling surface of each key
being shaped to transmit either one, two or three
signal impulses as indicated in the table conclud-
ing the description of the system shown in the
drawing.

While the keys are all normal, a direct current
circuit is closed through contact 238 but this cir-
cuit is opened at contact 23 by depressing any
key so that an open-circuit -condition exists
immediately prior to the first signal impulse of
each of the fourteen different signals. If decimal
signaling is desired, any ten of the fourteen dif-
ferent signals may be used.

The signal receiving means in the register
sender 1080 comprises a battery or other direct
current source connected to one winding of coil
{03, an alternating current source {84 connected
to the other winding of coil 183, two relays {035
and 108, a rotary distributor D, and three sets
of impulse relays, 181 and 132, {41 and 142, and
151 and i52. The register sender further com-
prises a set of register control relays for each
digit transmitted and a set of register relays for
each digit. Relays 20! and 202 constitute the
register control relays which render the relays
211,212,221, 222, 231 and 232 of the A register op-
eratively responsive to the signal impulses rep-
resenting the first digit of a called subscriber’s
number. A similar set of register control relays
and register relays is provided for each digit to
be registered.

The rotary distributor D is of the start-stor
type well known in telegraph systems and ref-
erence may be had to the patent to B. F. Watson
2,055,567, granted September 29, 1936 for a dis-

closure of such a distributor. The distributor D ;

comprises a control magnet #i{ and two dis-
tributor brushes Bi{ and B2 fixed to a common
shaft which is arranged to make one revolution
each time the energization of magnet ! {{ releases
the stop cam 112. The functions of the distribu-
tor will be apparent from the following de-
seription of the transmission and registering of
a, digit responsive to operation of one of the keys
at a connected calling subscriber’s station 18.
Assume now that a call is initiated at station
10 by removal of the handset {{, thereby actuat-
ing switch 12 to close a loop circuit over the con-
ductors of line I. Assume further that a line
link 40 is actuated to extend the line Li to an
idle district 50 and that a sender link 63 is ac-
tuated to connect the district 58 to an idle regis~
ter sender 168. Reference may be had to the
patent to Carpenter 2,235,803, granted March 18,
1941, for a complete disclosure of a switching
system in which line links and sender links of
the cross bar type are provided for connecting
a calling line through a district to a subscriber’s
register sender. Upon completion of the connec-
tion between line Li and the register sender 108,
a circuit is closed from battery through the left
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winding of coil 103, conductot 102, through the
link 60, district 50, and line link 46, one conduc-
tor of line L, left winding of coil 13 ab station
10, transmitter of handset {1, lower contact of
switch 12, contact 23 of the key-set KS, other
conductor of line L{, through link 49, district 5¢,
link 68, conductor 181, winding of relay {85, con-
ductor (89, feed ring (268 and brush B2 of dis-
tributor D to grounded segment (25. Relay 105
is operatively energized by the current in this
circuit, closing a circuit for operating the slow-
to-release relay 186. Relay 186 is effective to
maintain the connection through link 66 in usual
manner. The operation of relay (68 connects
ground to conductor (81 and closes a circuit
through the right winding of coil 183 and alter-
nating current source (84, whereby alternating
current is superimposed on the direct current
transmitted over the calling line loop circuit
above traced. The alternating current from
source 104 may also serve as the dial tone signal
to indicate that dialing may be started. When
the calling subscriber depresses the key corre-
sponding to the first digit of the call subscriber’s
number, the calling line loop is opened at con-
tact 23 thereby causing the release of relay i05.
The release of relay 185 connects conductor 161
through the upper back contact of relay 185 and
outer front contact of relay 166, feed ring 124
and brush Bi and segment 12§ of distributor D,
and through full wave rectifier ({8 and the
winding of magnet 1{1 to ground. When the key
reaches the limit of its down-stroke, cam 23 is
actuated by the projection 22 to close contact
26; and when the one or the cther of contacts 3
and 32 is actuated at the beginning of the up-
stroke of the key, magnet {!{ is operated by the
first current impulse to release stop cam {i2 and
thereby start the rotation of the shaft of the
gistributor D. Relay 185 does not reoperate since
its winding is shunted by the winding of magnet
{{1. If necessary, a relay may be added to open
the circuit path through the winding of reiay
105 responsive to the release of relay 1085, there-
by insuring the operation of magnet i1t without
reoperating relay i85 responsive to the first cur-
rent impulse of a signal. When brush Bl dis-
engages segment 120, magnet {1 releases so that
the armature will stop the shaft from further
votation when one revolution is completed. The
rate of rotation of distributor D and length of
segment 121, is such that brush Bi will be in
contact with segment 121 for substantially the
same interval of time that contact 81 or contact
32 of the key-set KS is actuated to include either
condenser 33 or inductance 34 in series with
contact 26 and the conductors of line Li to
transmit the first impulse of the sighal cor-
responding to the first digit of the called sub-
scriber’s number. It is to be noted that the upper
projection 27 of the impulse contrelling surface
of key 20 is longer than the depression 28 and
lower projection 28 so that the first impulse of
g, digit signal is longer than the second and third
impulses in order to provide time for cperating
the magnet 11 of the distributor, for rotating
brush B into engagement with segment i2¢ and
for operating one of impulse relays 31 and {32,
while brush Bi is in engagement with segment
121. The rate at which key 28 is restored to nor-
mal is such that the second impulse of a digit
signal is transmitted while brush B is in en-
gagement with segment 122 and the third im-
pulse is transmitted while brush B/ is in engage-
ment with segment 123.
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The duration of the closure of cohntdcts 31 and
32 may be approximately as follows:
First, impulse; Seconds
030

-0 015
Second impulse:
Closure . _-___ e 015
Open moomez 015
Third impulse:
Closure _-.:-- == 015
Open ~omc .010

Tf during the tine brush Bf isin engagement with
segment £2r, contact 32 of key-set KS is closed,
the inclusion of mductance 34 in series with con-
tact 26 and liné E effects the transmission of a
direct current impulse over the line through the
upper baick contact of relay i85 front contact of
relay 106, feed ring 124, brush B, segment 24
and winding of relay 132 to ground; thereby oper-

ating relay 132. Rectifier 130 is poled to prevent.

the énergization of relay 13l. If, however, the
impulse control surface of kéy 2& is shaped so that
contacts 3F are closed while brush Bi is in en-
gagement with segment 12¢, the condenser 83 is
inciuded in the line loop circuit instead of induct-
ance 34 and the alternating current voltage in-
duced in' coil F63 effécts the transmission of alters
nating current in the line Ioop circuit through
contacts 26, condenser 38, contact 3t, over line
A, through brush Bl and segment 124 to the
Wmdmgs of relays I3k and 132. Relay 22 is not
operatively energized by alternating current but
half cycles are transmitted through rectifier {38
to effect the operative energrzatron of the upper
winding of relay 3. Thus eithér relay I8! or
relay t32 is operated responsive to the first im=
pulse of a digit signal depénding uporn whether
the line loop circuit is closed through inductance
3!.‘. or condenser 33. The operated one of relays
13 { and 182 locks thlough its lower winding to
grounded conductor 188, By the time brush Bf
has advanced to engage segrient 122, the key 28
will have restoréd suﬁimently 50 that if there is
more than one impulse in the digit signal bemg
trausm1tted the impulse surface of the key will
have actuated elther contact 32 or contact 31 to
eﬂ’ect the transmr_s_ston of erthe_r a, duject ¢urrent
impulse or an alternating current impulse over
line i dependmg on the paltIcul r digit being
transmltted Since segment 122 is conrected to
relays t4t and (42, the one or the other of these
relays will be op°rated to reglster the second
1mnulse of the digit signat being transmrtted
The operated one of relays (41 and 142 Tocks
through its lower Wmdmg to conductor 168.
When brush Bl engages segment 123, the key P1:)
wilt have restored sufficiently so that if there is
more than two impulses in the digit signal being
transmitted, the impulse surface of the key 20
will have actuated either contact 32 or contact
3t to effect the transmission of either a direct
current impulse or an alternating current impuise
over line bt depending on the part1cular digit
being transmitted. Since segment 123 is con-
nected to relays l5i and 52, the one or the other
of these relays will be operated to register the
third impulse of the digit sigrial beihg trars-
mitted. Phe operated one of reldys E5# and (82
locKs through its lower winding to conductor 108.
Thus the sighal transmitted by the operation of a
partlcular key correspondmg to the first digit of
the called subscriber’s number effects, the opera-
tron of eIther relay | 3| or relay l32 alorie, the
operation of eithier relay 13t or relay 132 and the

operdtion of éither relay &t or relay (42, of the

operation of either relay (3F or relay (32 and the

operation of either relay 14F op relay 142 and

the operation of eithier reldy L5t or relay I5%,
5 dependmg upon thé numerieal value of the digit
being transmitted.

Relay 105 remains deenergmed while the dis-
tributor is receiviiig the signal impulses corre-
sponding to the fHrst digit sinee the eireuif for
operating relay 195 is open: as sool¥ as brush- BY
has advanced sufﬁclently to disengage segment
125 and the operating path through hrush B? and
segment §25 is not again closed untrl sufficient
time has elapsed for three sighal impulses to-have
been reéeived, at which time brush Bf will kave
passed beyond segrient 123, When the key de-
préssed to transmit the first digit reachés normat,
contacts 28 are épened and contacts 23 gre closed;
and with brush B2 then in engaffement Wlth
segment k25, the line Toop éircutit is closed to
reoperate relay 185 before brush Bl again en-
gages segment 120 The reoperationr of relay
185 recloses the circuit for energizing relay 106,
relay 10§ remaining operated while each drglt
szgnal is being received. The reoperation of relay
103 also disconnscts ground from conductor o8
to release any of relays 131, £32, !-.l 142, {51 gnd
5% which wers operated responsive to the first
digit signal. Prior to the reledse of these relays,
the first digit will have been registered by the A
reglstel as herelnafter descrlbed Wl"en the key
corresponding to, the second digit of the called
subscriber’s number is depressed, the abové-de-
scrrbed cycle of operations is 1epeated to. effect
the seléctive operation of relays 131, 132, 141,
I42 151 and 152 according to the value of this
drglt In like manner esch of the succeediig

gﬁts of the called subscriber’s number is trans-
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ted over ling L to effect, the selective opeta-
tion of these relays the dlstrrbutor D makmg onie
révelution for each digit.
When rélay (31 or relay £32 is operated respon-
sive to the ﬁrst signal 1mpulse of the ﬁrst di 1t

40

is connected to, one of conductors 135 and 136
dependmg on which one of these relays is op-
erated and ground is also connected to. conduétor
131 by the opergtion of either one of relays lSl
and (82, If relay 81 i§ operdted, a cireuit is
closed for operating relay 2i{ of the A register; or,
if relay $32 is operated, a cireuit is closed for op=
erating relay 212 of the A register. The oper-
ated one of reldays 2t and 212 locks until the
registér sender is reledsed or the registered in-
formation has been utilized. If one of relays t4t
and 142 is operated responsive to a second signal
1mpulse for the first digit, ground is connected
¢ither to cenductor (45 or to conductor 146 tol
operate relay 221 or relay 227 of the A register.
And. if one of relays 15t and 152 is operated re~
shorsive to a thitd signal simpulse for the first
digit, g¥ound is connected either to conduetor 155
or to: conductor lée to. operate relay 231 or relay:
232 of the A regist The aforementioned: con=
5 nection of vround to conductor 137 causes the
operative energization of register control relay
28, Relay 20 conneécts its winding in deries with
the winding of relay 282 to grounded conductor
(67 but the winding of relay 202 is shorb-cir-
cuited as long as ground is conhected to con-
duetor £37. When relay 135 reoperates as above
described at the end of the first digit signal,
ground is disconnected froi ¢ordiictor (08 and
the operated ones of relays 31, 132, idl; 142,
¥5¢ and 52 release! and ground is thereby dis-
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eonnected from conductors 135, 136, 137, 145, 146,
{55 and 156. The disconnection of ground from
conductor (37 opens the short-circuit across the
winding of relay 202 so that relay 282 is now
operatively energized in series with the winding
of relay 26{. With relay 202 operated, conduc-
tors 135, 136, 137, 145, 146, 185 and 156 are ex-
tended to the B register control relays and B
register, which are similar to the A register con-
trol relays and A register. Thus the selective
operation of relays 131, 132, 141, 142, 151 and 152
responsive to the signal impulses transmitted by
the depression of the key corresponding to the
second digit of the called number effects the
registration of this digit by the operation of one
or more of the B register relays. In like man-
ner, the succeeding digits of the called number are
transmitted to selectively operate relays 131, 132,
41, {42, 15{ and 152 and effect the registra-

tion of the digit by the relays of a corresponding .

register.

The selective operation of the register relays
of the A register and each of the other registers
establishes circuit conditions representing any
one of digits 0 to 9 and four additional circuit
conditions representing four other signals which
the key-set KS is capable of transmitting. The
manner in which the registered information is to
be used will determine the control established by
these fourteen circuit conditions. Assuming that
individual digit registers are provided for each
numerical value, two such registers 0 and 9 are
shown. The circuit for operating register 8 is
traced from ground at the armature of relay 212,
back contact of relay 212, front contact of re-
lay 211, back contacts of relays 221 and 222 and
back contacts of relays 231 and 232 to battery
through the winding of register 8. The circuit for
operating register 9 is traced from ground at the
armature of relay 212, back contact of relay 212,
front contact of relay 241, front contact of relay
222, back contact of relay 221, front contact of
relay 232 and back contact of relay 23{ to bat-
tery through register 9.

The following table shows the fourteen differ-
ent signals, the signal impulses corresponding
thereto, the corresponding relays which are op-
erated responsive to the signal impulses and the
register relays operated to register the various
signals:

Signal Impulses .
Signal Signal Relays, }ﬁeélasg‘;r
Operated o ted
1st ond | 3rd perate

A.C. 131 211
D.C. 132 212
A.C.| A.C. 131,141 211,221
A.C.| D.C. 131,142 211, 222
D.C.} A.C. 132,141 212, 221
D.C.| D.C. 132,142 212, 222
A.C.{ A.C.| A.C. 131,141,151 211, 221, 231
A.C.}| A.C.| D.C. 131, 141, 152 211, 221, 232
A.C.| D.C.| A.C.| 131,142,151 211, 222, 231
A.C. | D.C.| D.C. | 131,142,152 211, 222, 232
D.C.| A.C.| A.C. 132,141,151 212,221, 231
D.C.| A.C.| D.C. 132,141,152 212,221,232
D.C.| D.C.| A.C. 132, 142, 151 212, 222, 231
D.C.! D.C.| D.C. | 132,142,152 | 212,222,232

It is of course possible to provide for more
than fourteen signals, the additional signals re-
quiring the transmission of additional impulses.
For instance, with a maximum of four impulses
per signal, thirty different signals may be trans-
mitted.

What is claimed is:

1. In a signaling system in which different sig-
nals consist of either one, two or three impulses
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of current in succession, each impulse being
either alternating current or direct current, the
number of impulses and character of each im-
pulse depending upon the particular signal being
transmitted, signal receiving means comprising
means for selectively responding to the first im-
pulse of a signal depending upon whether the
impulse is of one character or the other, means
for selectively responding to the second impulse
of 2 signal depending upon whether the impulse
is of one character or the other, means for se-
lectively responding to the third impulse of a
signal depending upon whether the impulse is of
one character or the other, a start-stop distribu-
tor with a position for each of said impulse re-
sponding means, and means responsive to the first
impulse of a signal independent of the type of
current for starting said distributor, thereby di-
recting each impulse of a signal to a different one
of said selective responding means.

2. In 2 signaling system in which different sig-
nals consist of either one, two or three impulses
of current in succession, each impulse being either
alternating current or direct current, the number
of impulses and character of each impulse de-
pending upon the particular signal being trans-
mitted, means for transmitting any one of said
different signals and including means for making
the first impulse of each different signal longer
than succeeding impulses of any signal, signal
receiving means comprising means for selectively
responding to the first impulse of a signal de-
pending upon whether the impulse is of one char-
acter or the other, means for selectively respond-
ing to the second impulse of a signal depending
upon whether the impulse is of one character
or the other, means for selectively responding to
the third impulse of a signal depending upon
whether the impulse is of one character or the
other, a start-stop distributor with a position for
each of said impulse responding means, means
responsive to the first impulse of each signal
for starting said distributor thereby to direct each
impulse of a signal to a different one of said se-
lective responding means, and register means
controlled by said selective responding means.

3. In a signaling system, a line, a signal trans-
mitting station connected to said line and com-
prising a first set of contacts normally - closed
in series with said line, an inductance, a capaci-
tance, a second set of contacts for connecting said
inductance in series, with said line, a third set
of contacts for connecting said capacitance in
series with said line, a plurality of self-restoring
keys one for each different signal which it may
be desired to transmit over said line, the actu-
ation of each of said keys being effective to open
said first set of contacts until the key restores
to normal, and means controlled by each of said
keys while being restored to normal to close
either said second set or said third set of con-
tacts to transmit a signal consisting of one cur-
rent impulse, to close either said second set or
said third set of contacts to transmit the first
current impulse and to close either said second
set or said third set of contacts to transmit the
second impulse of a signal consisting of two cur-
rent impulses in succession or to close either said
second set or said third set of contacts to trans-
mit the first current impulse and to close either
said second set or said third set of contacts to
transmit the second impulse and to close either
said second set or said third set of contacts o
transmit the third impulse of a signal consisting
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of three current impulses in succession, and sig-
nal receiving means connected to said line to
selectively respond to the signal transmitted over
said line by the actuation of any one of said keys.

4. A signaling system according to claim 3, said
signal receiving means comprising a first relay
connected in series with said line and said first
set of contacts, a second relay operated respon-
sive to the operation of said first relay and slow
to release, o first set of relays including a re-
lay adapted for operation by alternating current
and a relay adapted for operation by direct cur-
rent, second and third sets of relays similar to
said first set of relays, distributor means for con-
necting said line to said first set of relays while
the first current impulse of a signal is being trans-
mitted over said line to said second set of relays
while the second current impulse of a signal is
being transmitted over said line and to said third
set of relays while the third current impulse of a
signal is being transmitted over said line, and
means responsive to the release of said first re-
lay upon the opening of said first set of contacts
at said signal transmitting station for initiating
the operation of said distributor.

5. A signaling system according to claim 3, said
signal receiving means comprising a first relay
connected in series with said line and said first
set of contacts, a second relay operated respon-
sive to the operation of said first relay and slow
to release, a first set of relays including g relay
adapted for operation by alternating current and
& relay adapted for operation by direct current,
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second and third sets of relays similar to said
first set of relays, distributor means for connect-
ing said line to said first set of relays while the
first current impulse of a signal is being trans-
mitted over said line, to said second set of re-
lays while the second current impulse of a signal
is being fransmitted cver said line and to said
third set of relay while the third current im-
pulse of a signal is being transmitted over said
line, means responsive to the release of said first
relay upon the opening of said first set of con-
tacts at said signal transmitting station for initi-
ating the operation of said distributor, and reg-
ister means controlled by said relays to register
each signal transmitted over said line.
JOHN M. MELICK.
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