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UNITED STATES 

“1,619, 897 

PATENT OFFICE. 
GILBERT S. VERNAM, OF BROOKLYN, NEW YORK, ASSIGNOR TO AMERICAN TELE-. 

PHONE AND TELEGRAPH COMPANY, A CORPORATION OF NEW: YORK. 

_ PRINTING-TELEGRAPH-EXCHANGE SYSTEM. 

Application filed December 28, 1922. Serial No. 608,727. 

This invention relates to printing telegra- ° 
phy, and particularly to printing telegraph 
exchange systems. . 

Its object is: a printing telegraph. ex- 
change system wherein repeating means is 
associated with the link circuits ‘for repeat- 
ing impulses between connected lines.. 
The. inverition according to its preferred 

form. provides. a printing telegraph . ex- 
change system in which a plurality of print- 
ing telegraph subscribers’ lines terminate at- 
a central office where link circuits are. lo-- 
eated for establishing connections between 
the subscribers’ lines. In each of the link 
circuits there ig arranged repeating means 
whereby the impulses from one line. will be 
transmitted accordingly to the connected 
line, thus permitting the use ‘of the equip- - 
ment in conjunction with lines in which the 
associated stations are located at remotely 
separated points. 

A. better understanding of the invention 
may be had. from the following description, : 
taken in conjunction with ' the accompany- 
ing drawings which illustrate the invention. 
Referring to the drawings, Fig. 1 ‘illus- 

trates one “embodiment of the invention, 
while Fig. 2, represents a nodification of: 
the ar rangement shown in Fig. 
Referring now to Fig. 1, there’ are shown 

two printing telegraph “subscribers” stations, 
A and B, having telegraph lines, D and E, 
respectively, connecting the stations with a 
central oflice Cc. It. will be understood, of 
course, that in actual practice many. other. 
lines similar to‘D and E may terminate at 
the same central office, and that a plurality 
of link circuits similar to C. are employed 
and each. of the link circiits is arranged 
with direct point: repeating means for re- 
peating: directly the impulses received from 
one -line to another line with -which it is 
associated through the link circuit. 
Assume for the purpose -of illustration, | 

th at. the subseriber A: desires to communicate 
~telegraphically with the subscriber B: ‘The 
subscriber A. would thereupon actuate switth 
6, which establishes an. energizing circuit 
for relays 7 and 8.. Obviously, however, this - 
switch 6 may.be.used.for other purposes, 
such ‘as the closure of the power circuit ex- 
tending: to the motor of the’ printing tele- 
graph equipment. For the sake of clearness, 
the latter -has not: been shown. - 
i opening its contact disconnécts call bell 

associated contacts, 

Relay 7. 

3 from the telegraph line D. and connects 
the upper winding thereof to this line. Re- 
lay 8, in: attracting its armature, opens at 
its contact a short: circuit about. resistance 
9 which is now included in the locking cir- 
cuit. of the relay 7; the transmitter and 
printer, the latter two having been shown 
diagrammatically. A printer of a type suit- 
able for use in connection with the system 
now under consideration is disclosed. in 
U. §S. Patent. to H.- Pfannenstiehl No. 

1,583,365 granted May 4, 1926. It is under- 
stood, of course, that other types of printing 
telegraph equipment’ may” -be used with 
‘equally good results. 

The closure of the front contact of relay 
7 completes an operating circuit for line 
lamp 15 extending from. battery, through 
the Tam 15, tip contact of the. jack 4, armu- 
ture and front contact and apper winding 
of relay 7, résistance 9, contact of break key 

.10, and the printing ‘telegraph equipment 
to ’sround. Line lamp 15 is thereupon light- 
ed for indicating to the operator that sub- 
seriber A desires to be connected with an- 
other subscriber. 

The operator at the central. office in ‘ob- 
serving the lighted condition of lamp 15, 
inserts plug 16 into. jack 4, wheretipon the 
circuit including the lamp: 1d is severed, due 
to the niovement of the tip contact of the 
jack 4. The insertion of the plug 16 into 
the jack 4 also establishes an energizing 
circuit. for sleeve relay 17 extending from 
grounded battery, through the winding of 
relay , 17 and the sleeve contacts of plug 16. 
and. jack 4 to ground. Relay 17 in closing 
contact 18 establishes an energizing circuit 
for the right and left hand windings of re- 
peater relays: 20 and 21, respectively. This 
circuit may be traced. from grounded. bat- 
tery, through the left hand winding of -re- 
pester relay 21, right. hend winding of re- 
peater relay 20 and contact 18 to ‘ground. 
The establishment, of the circuit just traced 

-eauses the operation of the armatures of the 
respective repeater relays for closing their 

‘Hach of the ‘repeater 
relays closes at one of its contacts the op- 
erating cireuit of the other repeater relay, 
that is, repeater relay 20 in closing contact 
25 establishes. an operating circuit for. re- 
peater relay 21, extending from’ battery 
through the upper armature and back con- 
tact, of relay 32, normal contact of printer 
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key 31, right hand normal contact of release 
key 30, right hand winding of repeater re- 
lay 21, contact 25 of repeater relay 20 and 
lower armature and back contact. of sleeve 
relay 82 to ground. The operating circuit 
for repeater relay 20 may be traced from 
grounded battery, ring contacts of jack 4 
and plug 16, winding of supervisory relay 
22, contact 27 of repeater relay 21, left hand 
winding of repeater relay 20, left hand nor- 
mal. contact of release key 30, normal con- 
tact of ringing key 24, tip contact of plug 
16 and jack 4, out over the line D to the’ 
subscriber’s station A and thence through 
the locking winding of relay 7, resistance 9, 
_break key 10 and the printer set to‘ground. 

Contacts 25 and 27 of repeater relays 20 
and 21, respectively, being now closed, 
these relays will remain operated. Follow- 

_ing the closure of contacts 25 and 27, the 
repeater relays 20 and 21 cause the closure 
of contacts 26 and 28. .Contact 19 of sleeve 
relay 17 being now closed, a short circuit 
for the right: hand and left hand windings 
respectively of repeater relays 20 and 21 is 
established. This. latter circuit may be 
traced from grounded battery, through the 
right hand back contact of supervisory re- 
lay 22, contact 26 of repeater relay 20, con- 
tact 28 of repeater relay 21, contact 19 of 
sleeve relay. 17 and the back contact of super- 
visory relay 438 to ground. Accordingly 
no current flows through the right and left 
hand windings of repeater relays 20 and 21, 
respectively. 

It is to be noted that. for the condition 
just described current flows through the 
winding of supervisory relay 22, which cur- 
rent is not of sufficient strength to energize 
the same for the lighting of supervisory 
lamp 23. The operation of supervisory re- 
lay 22 will be described more fully herein- 
after. 

The plug 16 having been inserted in the 
jack 4,'the operator is now in connection 
with the subscriber A. The operator there- 
upon actuates a printer key 31, which con- 
nects the printing telegraph equipment, 
which is common to a plurality of cord: cir- 
cuits and which may be associated: with the 
other cord circuits upon the operation of 
printer key 38 or other keys associated with 
other cord circuits serially with the tip con- 
ductor of the- link circuit. The operator 
may now actuate the transmitting mech- 
‘anism for communicating with subscriber 
_A to ascertain the number of the called for 
line. The subscriber A. now operates his 
-transmitter to send a series of impulses for 
causing the-operation of the printer equip- 
ment at the central office for indicating to 
the operator the number of the line desired. 
For the case chosen for illustration the sub- 
seriber A would transmit a character or 
number designating the line E which ex- 
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tends from the central office to the sub- 
scriber’s station B. | 

. The operator having.ascertained the num- 
ber’ of the called for line inserts the calling 
plug 85 in the jack 5 for extending the line 
'D to the line E. The insertion of the plug 
35 in the jack 5 causes the disconnection of 
the line lamp 36 which is prevented from 
lighting when the.subscriber B responds to 
the call. Also the insertion of the plug 35 
into the jack 5 causes the operation of 
sleeve relay 32.over a.circuit extending from 
battery through the winding of sleeve relay 
82 and the sleeve contacts of plug 35 and 
jack 5 to ground. Sleeve relay 32 in oper- 
ating opens at its contacts the operating cir- 
cuit of the repeater relay. 21, which is re- 
leased and remains deenergized: until the 
subscriber B responds by the connection of 
the printer cet thereat with the line E, as 
will be described hereinafter. Repeater re- 
lay 21 opens at its contact 27, the energizing 
circuit for the operating .winding of re- 

_peater relay 20, but owing to the establish- 
ment of the locking circuit for repeater re- 
lay 20, this relay does not open its contacts, 
but remains energized until the transmitter 
at station A is operated, at which time it, 
responds. to the impulses thus transmitted 
for repeating such impulses to the connected 
line after the connection has been estab- 
lished. - 

The plug 35 being inserted in the jack 5, 
the supervisory relay 48 is connected with 
the ring conductor of the associated line. 
The supervisory relay 48 will, however, not 
be energized for. causing the lighting of 
supervisory lamp 44, on account of the call 
bell 88 and a condenser being connected 
serially with the tip conductor of the line 
E. If the operator desires to supervise. the 
connection the printer set’ associated with 
the link circuit should remain connected in 
the link circuit until the ealled for station 
responds. The operator,_may now actuate 
ringing key 87 for impressing on the line 
E ringing current. The ringing current 
impressed on the line I. traverses the arma- 
ture and back contact of relay 40 the call 
bell: 88 and: associated condenser to ground, 
the call bell 88 thus responds for indicating 
to the subscriber B that another party de- 
sires to communicate with him telegraphi- 
cally. 

‘The subscriber B being thus informed 
actuates switch 89 for completing the ener- 
gizing circuit fer relays 40 and 41. It is 
to. be wnderstood, of course, that the switch 
39 may serve a purpose similar to that de- 
scribed in connection with -switch 6 at sta- 
tion A. Relay 40 in operating, disconnects 
the call bell 88 from the tip conductor’ of 
the line E, and connects the latter through 
the upper winding of relay 40. and through: © 
resistance 42, break key 46 and the printer. 
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set. associated: therewith to. ground. The 
short circyit about the resistance 42 having 
been removed upon the operation of relay 
41, the printing telegraph equipment: in sta- 
tion B is'now operatively ascociated with 
the line E extending to the central station 
C.. The’ establishment of the circuit just 
traced also ‘completes an energizing circuit. 
for the repeater relay 21 extending from 
grounded battery through the ring contacts 
of jack 5 and plug 35, winding of. super- 
visory relay 48, lower front contact and 
armature of sleeve relay 82, auxiliaty con- 
tact 25 of repeater relay 20, right hand 
winding of ‘repeater. relay 21, right hand’ 
contact of release key 30, through operators: 
printing telegraph set, upper: armature and’ 
front contact of sleeve relay 32, contact of 
ringing key 37, tip contacts of plug 35 and 
jack 5 and thence over the line. E, through 
the upper ‘winding of relay 40, resistance 
42, break key 46 and the printer ‘set to 
ground. > 

The subscriber B now operates his trans- 
mitter for transmitting to the. station A 
through the link circuit C, a series of im- 
pulses, which upon being received on the 
printer set at station A informs-such sub- 
scriber that .B is now ready to receive the 
communication from the. former station. 
The printer key 81 at the central s‘ation 
being actuated, the impulses transmitted 
from station B to station A will accord- 
ingly be received on the printer equipment 
thereat, indicating to the operator that the 
called-for subscriber has answered. at which 
time the printer key thereat may be restored 
to normal. - : 

Following the completion of the communi- 
cation between stations A and B, the sub- 
scriber at station B opens key 39, whereupon 
the circuit extending from’ grounded bat- 
tery, through the lower. winding of relay 40 
and the winding of relay 41, is broken. Re- 
lay 40, however, does not release its arma-~ 
ture, owing to current flowing through i:s 
upper winding. Relay 41, however, does re- 

’ lease its armature for short-circuiting resist- 
ance 42. The short circuiting of resistance 
42 causes a change in the current flowing 
through the supervisory relay 43 which is 
such that this relay operates.. 

Relay 48 in operating, closes at its front 
contact, an operating circuit for supervisory 
lamp 44 which is thereupon lighted for in- 
dicating to the operator that the plug 35 
may be disconnected from the jack 5.. Simi- 
larly, when the subscriber at station A opens 

. switch 6, the resistance 9 being now short 
66 circuited, superviscry relay 22 is ‘accord- 

ingly energized for lighting the supervisory 
lamp 23, the purpose of which is the same as. 
that described in connection with supervi- 
sory lamp 44. Supervisory relay 43, in open- 
ing its back contact, removes the short circuit 

connection has been broken down. 

about the right hand winding of repeater 
relay 20, whereupon this relay is maintained 
energized. over a ‘circuit extending from 
grounded battery, right hand armature and 
contact’ of relay 22, contact 26 and. right 
hand winding of repeater relay 20 to-ground 
at eithér the uppermost contact and arma- 
ture of relay 17 or the middle contact and 
armature of relay 32.- Now should the sub- 
scriber A ‘operate his transmitting mecha- 
nism, impulses will not be repeated to line » 
E as repeater relay 20 is now held energized 
over the circuit just traced.’ 

Likewise when supervisory relay 22 is en- 
ergized the'short circuit about the lef: hand 
winding of repeater: relay 21 is removed, ac- 
cordingly preventing it from responding to 
the actuating of the transmitting equipment 
-at station B. Such a condition also insures 

_ that the ‘supervisory amps.23 and 44 will 
be maintained lighted until the operation of 
release key 30 or the removal of the plugs 
16 and.35 from their associated jacks. If 
the locking circuit for the repeater relays 
was not es:ablished upon the operation of 

_the supervisory relays, then upon the opera- 
tion of switches 6 and 39 at. the respective 
stations for associating the printing tele- 
graph equipment with the line, the supervi- 
sory relays would be deenergized: and the 9% 
lamps controlled thereby extinguished. Ac- 
cordingly the operator would not receive the 
disconnect signal unléss it happened ‘to. be 
observed upon its initial operation, that is, 
immediately following the opening of the 
switches 6 and 39 at stations. A and.B, re- 
spectively. Before disconnecting the plugs. 

. from the associated jacks, release key 30. 
should be operated momentarily by the op- 
erator to open the circuit of both answering . 
and calling plugs, thus releasing relays 7 
and 40 and restoring the subscribers’ cir- 
cuits to normal. ; 

Assume, for example, that the subscriber 
A desires to recall the operator before the 

Sub- 
scriber .A thereupon operates repeatedly 
flashing key 45 for short-cireuiting the re- 
sistance 9. Resistance 9, being short circuit- 
ed, the current now flowing through the 
winding cf supervisory relay 22.is such that 
this relay is operated for causing the -illu- 
mination of the supervisory lamp 23. The 
operator ©, observing the flashing of the 
supervisory lamp 23 is informed that the sub- 
seriber A desires to be connected with: an- 
other subscrider.” Accordingly the operator 
actuates printer key 31 for connecting the 
printer. set thereat with the cord circuit. rn 

The operation of the system from this point 
is identical to that previously described. 

During the period that any: of the sub- 
scribers is: reeiving impulses from any 
other subscriber, such subscriber. may inter- 
rupt the transmission by actuating a’ break 
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key located at each of the subseribers’ sta- 
tions. For example, should the subscriber. 
B desire to interrupt the sending of the sub- 
seriber A, it would only be necessary to ac- 
tuate: break key 46, thereby opening the en-. 
ergizing circuit for repeater relay, 21 for 
producing a condition which informs the 
subscriber A that subscriber. B desires to 
reverse. the direction of the sending. . 

Referring now to Fig. 2 there are shown ~ 
trunk circuits 60 and 61 which extend from | 
distant stations and terminate at a central 
office F in jacks 62.and 68 respectively. Hach 
of the trunk circuits has associated there- 

with duplex equipme:. ‘or permitting half 
duplex service between the connected sta- 
tions. The equipment for oe line only has. 
been shown in detail as‘the equipment for 

the other line is identical to that shown, in 
.the upper left hand corner of Fig. 2.. In 
order that lines terminating at the central 

office F may be extended to other lines as 
desired link circuits are provided. Each’ of 
the link cireuits is provided with regenera- 
tive repeating theans for repeating the sig- 
nals received from one line to another which 
will be free from bias and distortion. -. There’ 
is also arranged with such repeating means 
switching relays for performing desired 
functions as will be described more fully 
hereinafter. . 

The repeating or regenerating equipment. 
G which is associated with the link circuit 
comprises a distributer 70 including a plu- 

5 yality of rings 72, 78, 74 and’ 75 and a brush 
arm 76, the latter being frictionally mount- 
ed.on.a continuously rotating shaft 77. The 
brush arm 76 igs released upon the energiza- 
tion of a release magnet 78, under the con-~ 
trol of the brush carried. by the brush arm’ 
76, the start control relay 71 and-the line 
relay 79. The segments of the ring 74 are 7 
in number, one corresponding to each unit 
of the five-unit code for which the system is 

established, the sixth serving as a stop seg- 
‘ment, while the seventh serving to effect. the 
transmission of a starting impulse to the 
distant or receiving station upon -the, pas- 
sage of the brush carried by the arm 76° 
thereover. Alternating ones of the segments 
forming the ring 74 are connected with the 
armature of polarized storing relay 81 which 
serves for storing the impulses sequentially 
to be transmitted while the remaining ones _ 
thereof are connected with the armature of, 

1 similar storing relay $2 serving the. same 
purpose as storing relay 81. These relays $1 

and 82 are of the polarized type and there- 

by when either is energized their armatures - 
are maintained in the position set until an 
impulse is received of a polarity opposite to 
that. which previously caused their operation. 

-The outer ring 72 comprises a plurality of 

segments the length of which are approxi- 

mately 14 the length of the segments form- 
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ing the innér ring 74 so that only the cen- 
ter portion of each’signal unit is used. 
Equipment similar to that designated by 

the numeral 70 is shown at 85 for regenerat- 
ing.and repeating signals to be transmitted 
in. the opposite direction. Inasmuch. as such’ 
equipment is identical to that just described, 
a detailed description thereof is considered 
unnecessary here. , wo 

‘The operation of the system is as follows: 
Assume that.a party to: whose station the 

trunk circuit 60 extends desires to communi- 
caté telegraphicaily with a ‘party . whose 
printing telegraph equipment is operatively 
associated with the trunk circuit 61. The 
calling party will thereupon operate. his 
transmitting equipment or may for the pur- 
pose of signaling the operator merely: open. 
the line circuit for causing the energization 
of the'line relay 90 at the central .office F 
to reverse, the position of its armature. Line 
relay..90 responding ‘to the alteration of the 
normal line condition causes the deenergiza- 
tion of control relay.91. This control relay 
at-its left hand contact opens the. circuit. of 
the pole, changer relay 92 while at its right 

. hand contact a short circuit about the lower 

80 

90 

winding of the pole changer relay 92 is re- | 
moved. Accordingly, pole changer relay 92 

will not reverse the position of its armature . 
‘due tothe establishment of an energizing 
circuit through the lower winding thereof. 
The control relay 91 upon being deenergized 
also opens the operating circuit of line re- 
lay 93 which becomes deenergized causing 

the lighting. of line lamp 94, Relay 93 
-eloses at its left hand contact a short cir- 

cuit, about its left hand winding wherebv 
lamp 94 is maintained lighted. . 

The operator at-the central office observ- ° 
ing the lighted condition of the line lamp 94 
inserts plug 95 into jack 62, The insertion’ 
of plug 95 into jack 62 opens. at the 'tip con- 

tact of the latter the operating circuit. of 
line relay 93 whereby the original energiz- 
ing circuit of this relay is severed. How- 
ever, a circuit is established for operating 
this relay extending from grounded battery 
through the winding of sleeve relay 96, 
sleeve contacts of plug 95 and jack 62 and. 

700 

110 

the right hand winding of line relay 93 to- 
ground. Both sleeve relay 96 and line relay 
93 are thereby energized. Line relay. 93. 
opens the operating circuit.of-the line lamp 
94 which is thereupon extinguished. Sleeve 
relay 96 on the other hand closes at its upper 
contact. an operating circuit including the - 
winding of-control-relay 97 and the locking 
windings of line relays 79 and 98. The cir-. 
cuit for operating the relays just_described 
may be traced from. grounded - battery: 
through the left hand windings of line re-_ 
lay 98 right hand winding of line relay ‘79, 
winding of control relay 97, and the. upper: - 
contact and armature of sleeve relay 96 to 130
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round. Control relay 97 in closing its right 
and . contact. closes the power: circuit ex- 

tending to the motor which drives the shafts 
upon which the distributor brush arms are 
mounted. “Line relays 79 and 98 in energiz- 
ing connect negative battery with the con- 
tinuous rings 73 and 73’ respectively. Due 
to the fact that negative battery is now con- 
nected with the continuous rings-in each 
case, and since the brush arms "6 and 76’ 
are at.rest,-an operating circuit: is estab- 
lished for release magnets 78 and 78’. The 
energizing circuit for the release magnet 78 
may be traced from negative battery” ‘at the 
contact-of line relay "9, continuous ring: 73, 
outer brush cartied by the brush arm %6, 
segment. 80; winding of release magnet 78, 
armature and lower contact of start control 
relay 71 to the positive terminal of the bat- 
tery. Likewise, the energizing circuit of 
the release magnet 78’ may be traced from 
the negative pole of battery by the contact 
of the line relay 98, contenuous ring 73’, 
outer brush carried by the ‘brush arm 76’, 
segment 80’; winding Of release magnet. 7 9? 
and the armature and lower contact of start 
control relay 1’ to the positive pole of the 
battery. Both of-the release magnets 78 and 
78’ are accordingly energized for removing 
the latches controlled thereby. out of ‘the 
path of the respéctive brush arms. As pre- 
viously “described, the brush’ arms 76: end 
76’ are frictionally mounted on continuously 
rotating shafts. When the release latches 
are withdrawn the brush arms. thereupon 
are free to rotate. 

As the brush arms rotate the brushes car- 
ried thereby travel over the receiving seg- 
ments ‘whereby ‘negative impulses will be 
transmitted through. the storing relays 81 
and 82 and relay 71. The armatures of: re- 
lays 81 and 82 will thus be moved to engage 
their lower contacts thus connecting ground 
with the transmitting segments while the 
armature of relay 71 engages its upper con- 
tact. When the “sending brush of each dis- 
tributor reaches segment #1 the sending re- 
lays 100 and 101 will be operated and will re- 
main operated until the brush completes its 
cycle of rotation.. Following the passage of 
the brush arm-over segment’ 4¢5 the brushi 
arms in each case will be. arrested and will 
be held against rotation until the receipt of a 
staré impulse from either of ‘the stations to 
which the circuits 60 and 61 extend. Release 
magnets 78 and 78’ will not be energized 

n the ¢ engagement of the. outer brush 

ai their lov 
the lock 
and 98, 

eased.at this time. ber 
ergized by current parti 

furnished from the trunk circuit over the 
“ring contacts of jack 62 and plug 95, -wpper 
contacts of relay 100 and the left hand wind- 
ing of line relay 79 out over the tip contacts 
of | plug 95 and jack 62 to the terminal of the 
battery. The current for line relay 98 is, 
however, furnished from battery “on the 
lower armature and contact of sleeve relay 
108,'the circuit of which extends through the 
right hand windings of line relay 98, upper 
contact and armature of: sending relay. 101, 
tight hand contact of printing key 102, mid- 
die armature and contact of sleeve relay 108 
to-ground.. Accordingly, these line relays 
will remain ‘energized even though. short 
circuits are placed about the holding wind- 
ings thereof. The operator may now. actu- 
ate printer key 102 which disconnects the 
‘conductors. 108. extending to the other cord 
circuits where a key similar to key 102. is 
located and. also connects the - 
located thereat in series ‘with the operating 
circuit of line relay 98. -As sending. relay 
101 is now energized any signals tr ansmitted 
by the operator will be repeated by line re- 
‘lay 98 through the distributor 85 to the stor- 
ing relays 8i’ and 82’, 
then be “retransmitted by the sending brush 
and repeated by sending relay 100over the 
trunk. circuit to which the plug .95.-is. con- 
nected. The signals transmitted by the 
sending relay “100 will pass through the 
operating windings of line relay 79 but the 
latter relay will not be affected a as it is held 
operated. by its holding winding during the 
intervals When the circuit i in its main wind- 
ing is open. 
The party initiating the call will after re- 

.ceiving the response of ‘the operator operate 
the transmitting equipment. for the trans- 
mission of a series of character signals for 
informing the operator .the number: of the 
trunk circuit to‘which connection is desired. 
Tn this case the line relay: 79 responds upon 
the receipt of a starting impulse to- cause 
the application of a positive. battery to the 
continuous ring 73 and accordingly the en- 
ergization of the velease magnet 78 and the 
release of the brush arm 76. As the brush 
arm 76 travels over the receiving segments 
and since receiving relay 79 responds to the 
operation of the receiving relay 90, in ac- 
cordance with the transmitted signals, im- 
pulses will be stored in the storing relays 
Si and && ‘Thus, upon thé passage of the 
sending | ving segthents, 

ted for open 
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“ductors of the cord circuit. 

trunk circuit 61, inserts plug 105 into jack 
63. The insertion of the plug 105 into Fack 
63 causes the opening of the main operating 
circuit of line relay, 106. This line relay 
however is not deenergized as the insertion 
of the plug 105-into jack 63 establishes an 
energizing circuit for sleeve relay 108 and 
the left hand winding of line relay 106. . Ac- 
cordingly, line lamp 107 is not ‘li ehied. 
Sleeve relay 108 also connects the operating 
winding of the line relay 98 and the repeat- 
ing equipment 85 with the tip and ring con- 

The system is 
now in a condition for normal operation. 

The operator may now actuate his trans- 
mitter for transmitting to the calling and 
called for subscribers characteristic char- 
acters for informing such parties that con- 
nection has been established and the trans- 
mission of messages may be proceeded with. 

In case the plug 105. is inserted in: the 
jack 63 when the ‘plug 95 is pulled down, 
sleeve relay. 108 will be operated and sleeve 
relay 96 accordingly released. In this case 

5 the locking circuit for the line relays 79 and 
98 will be completed through. the control 
relay winding and the upper front contact 
of sleeve relay 108 and the circuit for the 
auxiliary contacts of sending relay 100 will 
be open at the lower armature and contact of 
sleeve relay 96. Under this condition line 
relay 79 will be held operated by its locking 
winding although there is no current in its 
operating winding. -If the printing key 102 
is now operated “the operator’s printer set 
will be connected directly in series with the 
plug 105 for communication over the con- 
nected trunk cireuit. 

The transmission of impulses in either di- 
rection causes the operation of the line. re- 
lays for releasing the associated distributor, 
storing the impulses in accordance with 
those transmitted and retransmitting such 
impulses to the connected trunk circuit 
which will be free from, bias-and distortion. 

In order that either party may inform - 
the operator when the transmission of the 
message has been completed supervisory sig- 
nals in each end of the cord circuit are pro- 
vided. For example, associated with the 
plug 95 is a supervisory relay 110 which 
controls the lighting of a supervisory lamp 
111. Supervisory relay 110 is controlled 

‘through auxiliary contacts’on line relay 79 
and by slow charging condenser. 112. . This 
condenser 112 is connected to a high resist- 
ance’ 113 which limits the current to such 
a value that condenser 112 requires several: 
seconds to become charged to approximately 
full potential of: the ‘battery. When line 
relay "79 is operated superyisory relay 110 
which is.of comparatively: low resistance is 
shunted around the condenser 112 which pre- 
vents. the condenser from receivitig. any ap- 
preciable charge. Resistance 113 “also lim- 
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its the current to a value such that super. 
visory relay 110 will not be energized except 
when line relay 79 is deenergized to open 
the auxiliary contacts associated therewith 
for an appreciable period of time, that is, 
for a time longer than the time “occupied 
in the normal transmission of impulses. 
Thus, if the party at the station of the trunk 
circuit 60.desires to advise the operator ot 
the completion of the communication with 
the connected trunk circuit, it only becomes 
necessary to cause the transmission of-a long 
open impulse, This open impulse upon 
being recéived at the central office causes ‘the 
opening of the auxiliary contacts of line 
relay 79 allows. condenser .112 to charge 
slowl ly to approxunately the full potential . 
of the battery. At the end-of the long open 
impulse, line relay 79 will operate to close 
its auxiliary contact, thus allowing con- 

ing of relay 110. Relay 110 will now be en- 
ergized ani will close a locking circuit for 
itself from grounded ‘battery “through. its 
winding and front contact, through. lamp 
11 and thr ough the left hand contacts of con- 
trol relay. 97 and key 102 to ground. This 
will cause the illumination of supervisory 
lamp 111. 
There is also associated with the plug 105 

a supervisory relay 114 which controls the 
operation of supervisory lamp 115 and 
which is also controlled by a slow charging 
condenser 116 anda high resistance 117. 
Supervisory relays. 110 and 114 are also 
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released upon the actuation. of key 102 and — 
the withdrawal of the plugs 95 and 105. 
It is apparent from the previous descrip- 

tion that the present.invention provides an 
arrangement whereby a number of trunk 
circuits extending from various subscriber's 
stations to a central office may be established 
between the various’ lines by means of cord 
circuits, such cord circuits being equipped 
with repeating means for repeating the im- 
ulses from one line to another which are 
ree from bias and distortion. 
Although the invention has been disclosed 

and described in conjunction with a partic- 
ular type of system‘it is, of course, obvious’ 
that various departures may be made. with- 
out departing from the spirit and scope of 
the present invention. | 

What ; is claimed is: 
1. A printing telegraph system compris- 

ing a plurality of printing telegraph sub- 
scribers’ lines terminating at a central office, 
link circuits at the central. office for connect- 
ing any of ‘the subscribers’ lines ‘with: any 
other ‘subscriber’s line, relay means in éach 
link circuit operative in- accordance with the 
transmitted impulses for repeating impulses 
between connected lines, and other means in. 
each link circuit cooperating with said relay 
means for reforming received impulses rd 
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insure the repetition thereof in the same 
form as originally transmitted. 

2. A printing telegraph system compris- 
ing a plurality of printing telegraph sub- 
scribers’ lines terminating at a central office, 
a plurality of link circuits at the central 
office for establishing connections between 
any of the subscribers’ lines, relay means in 
each link circuit for repeating impulses be- 
tween connected lines, and-means in each link 
circuit cooperating with said relay: means 
for reforming the received impulses to in- 
sure their repetition in their original form 
between connected lines. 

3. In a printing telegraph exchange sys- 
tem, a plurality of printing telegraph sub- 
scribers’ lines terminating at a central office, 
link ‘circuits at the central office for con- 
necting any of the subscribers’ lines with 
any other subscriber’s line, and means in 
each link circuit comprising distributing 
apparatus, a plurality of relays associated: 
with said distributing apparatus and ar- 
ranged to be selectively operated, and cir- 
cuit connections established by said distrib- 
uting apparatus for repeating to a connected 
line impulses in accordance with the opera- 
tion of said relays. Co 

4. In a printing telegraph exchange sys- 
tem, a plurality of printing telegraph suab- 
scribers’ lines terminating at a central office, 
interchangeable link circuits at the central 
office for establishing connections between 
any of the subscribers’ lines, means in each 
link circuit comprising an intermittently 
rotating distributor, a pair of relays asso- 
ciated therewith to be selectively operated 
in accordance with the impulses transmitted, 
a source of signaling current, and circuit 
connections established by said distributor 

7 

for connecting said source of current with 
the connected line as determined by the op- 
eration of said relays. 

5. In a printing telegraph exchange sys- 
tem, a plurality of printing. telegraph sub- 
scribers’ lines terminating at a central of- 
fice, interchangeable link citcuits at the cen- 
tral office for establishing connections be- 
tween any of the subscribers’ lines, means © 
in each link circuit comprising a start-stop 
distributor having receiving and transmit- 
ting sections, storing means selectively op- 
erated by current impulses received from 
one of the connected lines, a source of signal- 
ing current adapted to cooperate with the 
transmitting section of said distributor, 
means to retransmit to the other connected 
line from said current source corresponding 
impulses, the cooperation being. controlled 
by said storing means whereby signaling 
current impulses will be originated. 

6. A printing telegraph exchange system 
comprising a plurality of printing telegraph 
subscribers’ lines. terminating. at a- central 
office, a plurality of operator’s cord circuits 
at the central-.office for establishing con- 
nections between any two of the subscribers’ 
lines, means in said cord circuits for repeat- 
ing impulses between connected lines, said 
last. mentioned means comprising means for 
insuring that the impulses as repeated are 
of the same form as those transmitted, and 
means in each of said cord circuits for en- 
abling an operator to supervise a connection 
after it has once been established. 

In testimony whereof, I have signed: my 
name to this specification this 22nd day of 
December, 1922. ; ; 

GILBERT S. VERNAM. 
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