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This invention relates to prmtmg telegra- -

phy, and particularly to prlntmtr telegraph
- ez:chancre systems. -

1ts 0b]ect 1S- a 'prmtmg telegraph ex-

change system wherein repeating means 1S
associated with the link circuits for repeat-

- Ing. 1mpulses ‘between connected lines..

19 change system in which a plurality of prmt .

Ing teleﬂrraph subscribers’ lines terminate at
‘a central office wheré link circuits are lo-
cated for establishing connections between

In each of the link

circuits there is arranged repeatmcr means

()

'} o
the}

central office C.
course, that in actual practice' many other
lines similar to D and E may terminate at
‘the same central office, and that a plurality

‘The 1nvertion -according to its preferred

form. provides. a prmtmnr telegraph = ex-

the subscrlbers llnes

whereby the impulses from one line will be
transmitted accordingly.

A better understanding of the invention
may be had from the followmfr description,

‘taken in conjunction with the accompany-
> 1ng drawings which illustrate the invention.

Referrmn' to the drawings, Fig. 1 illus-
trates one embodlment ot the invention,

while Fig. 2, represents a modlﬁcahon of

the ar ranrrement shown in Fig. 1

Refeumg now to Fig. 1, there are shown
two printing telegraph “subscribers’ stations,
A and B, having telegraph lires, D and E,
1espect1ve]y, connecting the statlons with a

It 1\311 be understood of

of link circuits similar to C are employed
and  each of the link circuits is ‘arranged

‘with direct point repeating means for re-
- peating: directly the impulses received from
~one -line to another hne with ‘which 1t 1s

~ associated through the link circuit.

-l

Assume for the purpose -of 111ustrat10n,=

'] at the subscriber A desires to communicate
telegraphically with the subscriber B. ‘The

subseriber A would thereupon qctuate switeh
G_.,- which estfl,bhshes an. energizing circult
~for relays 7 and 8. Obviously, however this
switch 6 may .be.used for other purposes,;
ctich ‘as the closure of the power circuit ex-
printing tele- ¢

tending- to' the motor of the
oraph eqmpment For the sake of clearness
tlw latter .has not: been shown.
‘1 opening its contact disconnects call bell

cutt. of the relay 7,
printer, the latter two having been shown
_dmn*mmnmtacally A printer of a type suit-

"to the connected'

line, thus permitting the use of the equip-
ment in conjunction with lines in which the

assoclated stations are located at remotely
separated points.

" Relay 7 ~

3 from the telegraph lme D and connects
the upper winding thereof to this line.

9 which is now included in the locking cir-
the transmitter and

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 ot‘her types of printing

teleﬂraph 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 lamp 15, tip contact of the. ack 4, armu-
ture and front contact and upper wmdmn :

of relay 7, résistance 9, contact of break key

ed for indicating to the operdtor that sub-
scriber A desn’eb 0 be connec ed Wlth an-

other subscriber.

The operator at the central ofﬁce in - ob-
serving the lighted condition .of lamp 15,

inserts plug 16 into jack 4, whereupon the

circult mcludmfr the lamp 15 is severed, due

to the movement of the tip contact of the
jack 4. The insertion of the plug 16 into

the jack 4 also establishes an energizing
~cireult for sleeve relay

grounded battery,
_1elay 17 and the sleeve contacts of pluo' 16.
and jack 4 to ground. Relay 17 in closing

thmun‘h the Wmdmo- of

contact 18 estabhqhe% an energizing cucult

~ for the right and left hand wmdmfrs of re-

peater 1e]ays 20 and 21, qupectlvely This

circnit may be traced. from grounded bat-

tery, through the left hand WlndmO' of re-

- peater rehy 21, right hand mndmn‘ of re-
peater relay 20 and contact 18 to wround -
The establishment of the circuit ]ust traced
-causes the operation of the armatures of the

respective repealer relays for closing their
associated contacts.

relays closes at one of its contacts the op-

TEach of the 1epea‘re1

elatmrr circuit of the other 1epeate1 relay,

that is, repeater relay 20 in closing contact

o5 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 -

A7 extendmw from“

OF BROOKLYN NEW YORE ASSIGNOR TO AMERICAN TELE-J'

Re- -
~lay 8, mn. attractmg 1ts .armature, opens at
1its contzmt a short mrcmt about resistance

60

70

10, and the printing telecrraph equipment o
- to nround Line lamp 15 1s thereupon light-
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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 32 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 o7 of repeater relay 21, left hand |
.wmdmg of repeater relay 20, left hand nor-

mal contact of reicase key 30 normal con-

tact of ringing key 24, tip contact of plug

195
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16 and ack 4 out over the line D to the

subscmbeL S statlon 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, respectiv ely, being now closed,
these 1elays will remain opemted 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 béing now closed, a short circuit
for the right Tand and left hand windings

respectwely of repeater relays 20 and 21 1is
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 48 to ground. Accordingly
no current; ﬂows through the right and lett

~ hand windings of repeater 1612:1}7:: 20 and 21,
respect1ve1

1t is to be noted that for the condltlon-

- just described current flows through the

winding of supervisory relay 22, which cur-
rent is' not of sufficient stlenn'th to energize
the same for the lighting of SUPervisory
lamp 23. The operatmn of SUPErvisory re-
lay 22 wﬂl be described more fully herem-
aiter.

The lun' 16 h‘wmcr been msertﬁd n 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 telemaph equipment,
which 1s common to a plurality ot cord- cir-
cuits and which may be associated with the
other cord circuits upon the operation of

printer key 33 or other keys a=sociated 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 subscmbel
- A to ascertain the number of the called for

line. The subscriber A . mnow operates his

‘transmitter to send a series of 1mpulses tor

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-
scriber A would transmit a character or
number designating the line I& which ex-

_tends firom the central ofﬁce to the Sub-

scriber’s station B. -

The operator having. ascertamed the num-
bex of the called for Tine inserts the calling
plug 35 in the jack 5 for extending the line 70

D to the line B. The sertion 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. Al<o the insertion of the plug 35 75

into the jack 5 causes the operation of
sleeve relay 32 over a circuit extending from
battery through the winding of sleeve relay -
32 and the .sleeve contacts of plug 35 and
jack 5 to ground. Sleeve relay 82 in oper- 80
ating opens at its contacts the operating cir-

cuit of the repeater relay 21, which 1s re-

leased and remains deenewlzed unti]l the

subscriber BB responds by the ‘connection of
the printer cet thereat with the line I, as 85

will be described hereinafter. Repeate1 re-
lay 21 opens at its contact 27, the energizing
circuit for the operating . wmdmg of re-

peater relay 20, but owing to the establish-

ment of the locklnrr circuit for repeater re- 90
lay 20, this relay does not open 1ts contacts,
but remains energized until the transmitter
at station A 1s. operated at which time 1t
responds to the impulses thus transmitted
for repeating such impulses to the connected 95
line after the connectlon has been estab-

lished.

The plug 35 being mcerted in the jack 5,

the supervisory 1elay 43 is connected with
the ring conductor of the associated line. 100

‘The supervisory relay 43 will, however, not

be energized for causing the lwhtmg of
supervisory lamp 44, on account of the call
bell 38 and a condenser being connected
serially’ with the tip conductor of the line 105
E. Ij: the operator desires to supervise the
connection the printer set associated with
the link circuit should remain connected 1n

“the link civeuit until the ealled for station

responds.. The operator may now actnate 110
ringing key 37 for umpressing on the line

& ringing current. The ringing . current
Jmplesc:ed on the Iline I& traverses the arma-
ture and back contact of relay 40 the call
bell 88 and' associated condensel to ground, 115
the call bell 88 thus responds for 1ndlcatln¢

to the subscriber B that another party de-
suﬁs to communicate with hlm telegraphi-
cally. :
The sub'scuber I3 being ‘thus informed 120
actuates switch 89 for completmfr the ener-
gizing circuit fcr relays 40 and 41. It is

to be undelstood of course, that the switch
39 may serve a purpose similar to that de-
scribed in connection with. switch 6 at sta- 125

‘tion A. Relay 40 in operating, disconnects

the call bell 38 from the tip conductor- of

the line I, and connects the latter through
the upper wmdm:r of relay 40 and through -
resistance 42, break key 46 and the pr1nter~._,13.0
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~1ngly be received -on the printer equipment

o
|

40

.set ‘associated: thelemth to -

ringing key 387, tip contacts of
_]ack 5 and thence over the line  OF through

1,@,19,,897‘ o

ound The:

short circyit about the resmtance 42 having

been removed upon the operation of relay-

41, the p11ntmg telegraph equipment. in sta-
tmn B is now opemtwely ascoclated 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
through the ring contacts
of Jack 5 and plug 35 winding of super-
‘visory relay 48, fower front contact and

orounded battery

armature of sleeve relay 82, auxiliafy con-
tact 25 of repeater relay 20, right hand

winding of repeater relay 21 11frht hand’
contact ot release key 30, thr oun'h operators ~'

printing telegraph set, upper- almature and’

front Lontact of sleeve relay 82, contact of
plun‘ 35 and

the upper winding of relay 40, 1e51stance

42, break key 46 a,nd the p11nte1 set to-

ground

mitter for transnuttmg to the station A

through the link circuit C, a series of im-

pulses, which upon being Teceived 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 31 at the central s ation
being actuated, the impulses transmitted
from station B to station A will ac.ord-

thereat, indicating to the operator that the

called- for subscrlber has answered at ‘which
time the printer lzey thereat may be restored

to normal.
Following the completlon of the communi-
cation between stations A and B, the sub-

~ scriber at station B opens key 39, Whereupon

45

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, howevm does not release its ar ma—
ture, owing to current flowing through i's

“upper winding. Relay 41, however does re-

* Jease 1ts armature for short cucultlnfr resish-

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 43 in operating, closes at its front

- contact, an operating circuit for supervisory

- switch 6, the resistance 9 being now shoré.

GO

ingly merglzed for highting 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-

lamp 44 which i 1s thereupon lighted for in-
Jplug 35

dicating to the operator that the
may be . d:tsconneeted from the jack 5.. Simi-
larly, when the subscriber at station A opens

circuited, superviscry relay 22 is ‘accord-

ing its back contact, removes the short cireuit

-a,bout the right’ hand wmdmﬂ' of repeater

relay 20, Whereupon this rehy is maintained
energlzed over a “clrcuit extending from
grounded ba,ftery, right hand armatme and

contact  of relay 22, contact 26 and right
hand winding of repeater relay 20 to ground
“at either the uwppermost contact and arma-

ture of relay 17 or the middle contact and

‘armature_of relay 32.- Now should the sub-

SCI‘IbCI‘ Ao perate his transmitting mecha-

nism, IIIIPUISES will not be repeated to line -
E as repeater relay 20 1s now held enermzed
‘over the cireuit just traced.’ o '

Likewise when Supervisory relay 22 1s en-
ergized the short circuit about the lei:

cordmtrly preventing it from respondmw to

the actuating of the transmitting equipnient
at station B. Such a condition “also insuves
~that the supervisory lamps 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.
The subscrlber B now operates hlS trans-

the locking circuit for the repeater relays
was not es. a,bhshed ‘upon the operation of

_the supervisory relays, then upon the opera-
tion of switches 6 and 389 at the respective
‘stations for associating the

printing tele-
graph equipment with the line, the supervi-

sory relays would be deenergwed and the
Jlamps controlled thereby extinguished. Ac-

cordingly the operator would not receive the
disconnect signal unless it happened to be
observed upon its imitial operation, that 1s,
immediately following the opening of the
switches 6 zmd 39 at stations. A and. B, re-
spectively.

erator to open the circuit of both answering
and calling plugs, thus releasing rela,ys [

and 40 and restoring the SlleCI‘leIS cir-
cuits to normal. -

Assume, for example, that the subscriber

A desires to recall the operator before the
connection has been broken down.

Sub-
scriber . A thercupon operates repeatedly

_ﬂ‘lshmg key 45 for short-circuiting the re-

h.:llld |
‘winding ot repeater relay 21 1s remov cd aAc-

If

Before disconnecting the pluﬂ‘s_
- from the associated jacks; - release key 30
should be operated momentarlly by the op-
105

30 -

70

7D

80

00

100

110

1stance 9. Resistance 9, being. short circuit-

: ed the cum‘en* Nnow ﬂowmfr throun‘h the

Wmdmfr of supervisory relay 09 is such that

this 1elay 1s operated Yor causing the.illu-

The

mination of the supervisory Iamp 23.

115

operator C, observing the flaslung of the

supervisory tamp 2: iq informed that the sub-
scriber A desirves to be connected with an-
other subscriper. Accordingly the operator
actuates printer key 381 for connecting the
printer set mhereat with the cord eireuit.

The operation of the system from this polnt
1s 1dentical to that previously described.

During the period that any of the sub-

seribers is - re‘eiving impulses from ‘mf'i?

other subsciiber, such subseriber may infer-
rupt the transmission by actuating a break

120

130
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key located at each of the su_bsqriberé"’, sta-

tions. Tor example, should the subscriber.

B desire to interrupt the sending of the sub-
scriber 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 1nforms .the
subscriber A that subscriber B desires to
reverse. the direction of the sending. .

‘Referring now to ¥ig. 2 there are shown ~
~trunk circuits 60 and 61 which extend from |

distant stations and terminate at a central

a office T in jacks 62 and 63 respectively. Xach
of the trunk circuits has associated there-

with duplex equipme:. “or permitting half
duplex service iLetween the connected sta-

~ the other line is identical to that shown in

40

43

‘the upper left hand corner of Fig. 2.. In

order that lines terminating at the central

office F mav be extended to other lines as

desired link circuits are provided. Kach of
the link cireuits 1s provided with regenera-

tive repeating fneans -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’- will not reverse the position of its armature

‘due to the establishment of an energizing

hereinafter.

F

The repeating or regenerating equipment -
'+ which is associated with the link circuit

comprises a distributer 70 including a plu-

33 rality of rings 72, 78, T4 and 75 and a brush

arm (6, the latter being frictionally mount-
ed on a continuously rotating shaft 77. The
brush arm 76 is 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 1s

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-

forming the ring 74 are connected with the

armature of polarized storing relay 81 which

~ to be transmitted while the remaining ones
thereof are connected with the armature of
o similar storing relay 62 serving the same
purpose as storing relay 81. These relays 51

60

serves for storing the impulses sequentially

and 82 are of the polarized type and theve-

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-

‘a detailed description thereof is

1,619,897

ing the innér ring 74 so that only the cen-
ter portion of each signal unit 1s 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,

unnecessary here.

Assume that a party to- whose station the
trunk circuit 60 extends desires to comnmuni-

cate telegraphically with a party - whose

printing telegraph equipment is operatively
associated with the trunk circuit 61. The

- a _ | > connected calling party will thereupon operate his
tions. The equipment for ¢. e line only has- '
heen shown in detaill as the equipment for

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 oi-the

considered

The operation of the system is as follows :

80

normal line conditlon causes the deenergiza-

tion of control relay.91. This control relay

the pole changer relay 92 while at its right

- hand contact a short circult about the lower

“at.its left hand contact opens the circuit of 00)

winding of the vole chariger relay 92 is re-

moved. Accordingly, pole changer relay 92

circuit through the lower winding thereof.
The control relay 91 upon being deenergized

also opens the operating circuit of line re- 00

lay 93 which becomes deenergized causing
the lighting of line lamp 94:. Relay 93

.closes at its left hand contact a short cir-
cuit about its left hand winding WhCI’EbV_

lamp 94 1s maintained lighted. .-

~The operator at_the central office observ-

ing the lighted condition of the line lamp 94
inserts plug 95 into jack 62,
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
: n the pas-  this relay extending from grounded battery
sage of the brush carried by the arm 76"
thereover. Alternating ones of the segments

through” the winding of sleeve relay .96,

sléeve contacts of plug 95 and jack 62 and.

The insertion

110

the right hand winding of line relay-93 to-

oround. Both sleeve relay 96 and line relay

93 are thereby energized. ILine 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 |
windings of line relays 79 and 98. The cir--
cuit for operating the relays just described
‘may be traced {from . grounded - battery

locking

120

through the left hand windines 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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g its right

circult ex-

round. Control relay 97 in closm
and . contact closes the power

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 78 and 73’ réspectively.

are at.rest,’an operating circuit is estab-
hished 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 79 continuous ring 73,
outer brush earrled by the brush arm 76
segment. 80, winding of release magnet- 78

armature and lIower contact of start eontml |
“relay 71 to the positive terminal of the bat-
Likewise, the energizing circuit of

ter

theyrelease magnet 78’ may be traced from
the negative pole of battery by the contact
of the line relay 98, cortinuoous ring 73’.
outer brush carried b the brush arm 767,

segment 80/, winding of release magnet 7 8’

and the armature and lower contact of start

control 1*elay 71’ to the positive pole of the
Both of the release magnets 78 and -
78’ are accordingly energized for removing
the latches controlled thereby. out of the

path of the respective brush arms.” As pre-
viously "described, -the brush “arms 76. and

battery.

76" are fnetlonellv 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 1mpulses will be

transmitted through. the storing relays 81

and 82 and relay 71. - The armatures of- re-
lays 81 and 82 Wﬂl 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 sendme brush of each dis-
1 the sendmg re-
lays 100 and 101 will be operated and will re-

main operated until the brush completes its

cycle of rotatmn Following the passage ot
5 the brush

the brush arm -Over Segment
arms in edch case will be arrested and will
be held against rotation until the receipt of a
start impulse from -either of the stations to
Release

magnets 78 and 78" will not be energized

Due
to the fact that negative battery is now con-
‘nected with' the contmuous rings - in each
“case, and since the prush arms 6 and 76’

furnished _.from the trunk eireﬁi't over the

ring contacts of jack 62 and plug 95, upper

contaete 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 11111et111e and contact of sleeve relay
108, the circuit of which extends through the

rwht hand windings of line relay 98, upper

contact and arm mature of sending relav 101,

right hand contact of printing key 102, mid-

“dle armature and contact of sleeve relay 108

to ground.. Accordingly, these line relays
will remain energized even though. short
circuits are placed about the 11oldmo' wind-
ings thereof. The operator may now actu-
ate printer key 102 which disconnects the

conductors 103 extending to the other cerd

circuits where a key s1m11.:1r to key 102 is

located and leeo connects the -

+
u .

70

75

80

85

printer set
located thereat in series with the operating

circuit of line relay 98. ~As sending. relay

101 1s now energized any signals transmitted
by the eperatm will be repeated by

ing relays 817 and 897,

then be retransmltted by
and repeated by sendmn' relay 100. over the
trunk circuit to which the plug 95 1s con-
nected.

eperatm{r windings of line relay 79 but the
latter relay will not be affected as-it is held
operated. bw;r its holding Wllldlllﬁ’ durmcr the
intervals when the eu‘cult In 1ts main wind-
Ing 1s open.

The party initiating the call will after re-

celving the response of ‘the operator operate

the trfmsmlttmn equipment for the trans-

mission oI a series of character signals for

informing the operator the numbex ot the
trunk circuit to*which connection is desired.
In this case the line relay 79 responds upon

‘the receipt of a starting impulse to cause

the apphe ation of a positive. battery to the
continuous ring 73 and accordingly the en-
ergization of t’he release magnet 78 and the
.releeee of the brush arm. 6. ~As the brush
arm 76 travels over the receiving segments
and since receiving relay 79 Ieepende to the
operation of the receiving relay 90, in ac-—.
cordance with the t1ensm1tted smnals

line re-

'lay 98 through the distributor 85 to the stor-

Similar signals will |
the eendm ‘brush

The signals transmitted by the
‘sending relay 100 will pass through the

90

100

105

110

pulses will be stored in the storing 1"e}‘wf“-_

!r-:?,[
:”!.rl__

ﬂnd ("_'F.r.J

emah ng

by ush mf'--a*. J1e send ng eeeneeie

upon the engagemeni of the. outer mueh ----- dme H‘e,v 101 w71l be ¢ oper :n‘i:ed fet OpEn-
“ﬂ«;’iﬂf’“} ‘-";':hesegtl snts 80 and 807 as negatlve and closing ‘%Lm memwn r “1 it of the
08 fi“ v 1S NOW CONnecte: ’_ i:e the armature of = ”1 By neate “ha @L,»p-e---~-. T ofbee.  Thie
sterl « emmi e'r**,,. it. lotn ei the r,em:imﬁ ‘w 8 ﬂh 3 ;}"‘}T respond To **j=-fjt{_‘“..ﬂ;"}'r£—-
eeh g 100 and 101 m:} a’; their lower con- ing the nimber oo ; gnatigy character of
0 0ES :-;.h]LDTﬂL circuits about the locks ng wind- the calico Tor line. |
11 L’Z“‘.E the line ﬁe’“r 70 'and 98, but these  The '*‘:._“!-ai_-:‘-ﬁs'.‘ﬁ.it."ii-OI" naving aseertsined the num-
iine relays are L;Ee‘t_ ; ee,se& at u 1 time. ber ol it eailed Zor Hne i belng for the
Tine velay 79 1y held sne J‘*mze& ov current psrticular case cicasn for illustrafion the

Thus, upon thé passage of the
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. cordingly,

10

'ductors of the cord circuit.
‘now 1n a condition for

trunk cireuit 61, inserts plug 105 into jack
63. The insertion of the plug 105 1nto }ack
63 causes the opening of the main operating
circuit of line Ie]ay 106. This line relay
however is not deenergized as the insertion
of the plug 105 into ]ack 63 establishes an
energizing circuit for sleeve relay 108 and
the left hand winding of line relay 106. . Ac-
line lamp 107 is not l1ghted

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 1S
normal operation.
The operator may now actuate his trans-
mitter for transmitting to the calling and
called for subscrlbels characteristic “char-
acters Tor informing such parties that con-
nection has been established and the trans-

‘nmission of messages may be proceeded with.

In case the plug 105 1s inserted 1n-the
]a,t,h 63 when the plug 95 is pulled down,

sleeve relay 108 will be operated and sleeve

: ‘relay winding and the upper front contact

35

relay 96 ftccmdmnly released. In this case
5 the locking circuit for the line relays 79 and

98 will be completed through the control

of sleeve Ielay 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 a
relay 79 will be held operated by its locking:
wmdmn' although there is no current in it
opelatmw Wlndlllﬂ' 11 the prmtmcr 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 circuit.

40 .
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The transmission of impulses in either di-

rection causes the operation of the line re-
lays for releasing the associated distributor,
storing the 1mpulses 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 118 which limits the current. to such

a value that condenser 112 requires several-

seconds to become charged to approximately
full potential of the batter When line

relay 79 1s operated supervisory relay 110

which 1s of comparatively low resistance is
shunted around the condenser 112 which pre-
- vents. the condenser from receiving any ap-
preclftble charge.

Resistance 113 also lim-

1,619,897

its the current to a value such that Supe'r'- .

visory relay 110 will not be energized except

when line relay 79 1s deenewl?ed 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, 1f 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 ofa

ong
open impulse. This open impulse upon
bemg received at the central office causes’the
openmo of the auxiliary contacts of line
relay

of the battery. At the end of the long open
unpulse, line relay 79 will operate to close

its auxiliary contact, thus allowing con-
denser 112 to dlehﬂ,IU‘e through the wind-

ing of relay 110. Relay 110 will now be en-
erﬂlzed and will close a
itself from orcunded b
winding

ttery thI‘OUO']l 1ts
and front contact, throunh lamp

11 and through 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 lu0‘ 105
supervisory relay 114 which controls the
operation of supervisory lamp 115 and
which 1s also controlled by a slow charging

condenser 116 and a hwh resistance 11"

Supervisory relays 110 and 114 are also

79 allows. condenser 112 to charge.
slowly to approxiumately the full potentmll

T “
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locking circuit for

90

100

released upon the actuation. of key 102 and

the withdrawal of the plugs 95 and 105.
It 1s apparent irom the previous descrip-

tion that the present invention provides an

arrangement whereby a number of trunk
circults 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 repeatmg the 1m-

ulses from one line to another Wthh are
ree from bias and distortion.

Although the invention has been disclosed

and described in conjunction with a partic-
ular type of system’1t is, of course, obvious
that various departures may be made with-

out departing from the spirit and scope of
the present invention,

What 1s claimed is:
1. A printing telegraph system compms—

Ing a plurahty of printing telegraph sub-
scribers’ lines terminating at a central office, -
link circuits at the central oflice for connect-

ing any of ‘the subscribers’ lines Wlth any
other subscriber’s line, relay means in each

104

11C

11&

12(

12!

link circuit operative in- accordance with the

transmitted impulses for repeating impulses

between connected lines, and other means in.

each link circui* cooPera,tmcr with said relay
means for reforming received impulses to

13
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rotating distributor, a N
ciated therewith to be selectively operated

1,619,897

insure the repetition thereof in the same

form as originally transmitted. -

2. A printing telegraph system compris-
g 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 hnk circuit for repeating impulses be-
tween connected lines, and means in each link
circult oooperating with said relay- means
for reforming the received impulses to in-
sure their repetition in their original form
between connected lines.

8. In a printing telegraph exchange sys-

tem, a plurality of printing telegraph sub-
scribers’ lines terminating at a central office,
Iink eircuits 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 plurahity 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. o

4. In a printing telegraph exchange sys-
tem, a plurality of printing telegraph sub-

scribers’ lines terminating at a central office,
interchangeable link circuits at the central
oilice for establishing connections between

any of the subscribers’ lines, means in each
Iimk circuit comprising an intermittently

1n accordance with the impulses transmitted,

a source of signaling current, and circuit

connections established by said distributor

pair of relays asso-

for connecting said source of current with
the connected line as determi
eration of said relays. _

9. In a printing telegraph exchange sys-
tem, a pluraiity of printing.telegraph sub-
scribers’ lines terminating at a central of-
fice, interchangeable link circuits at the cen-

ed by the op-

tral office for ectablishing connections be- -

tween any of the subscribers’ lines, means

1n each link cireuit 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 conmected
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 1n each of said cord circuits for en-

abling an operator to supervise a connection
aiter 1t 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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