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o Geerge G. Light, Scarsdale, and William J. Wschteadah]

New York, N.Y., assignors to The Western Ugion Tele-
graph Cempany, Ne'a'r Yerir N. Y., a cerparatwn ef :

New York
S Frled Dee. 19 1957, Ser No. ’703 899
'- 14 Clalms (Cl 178-—-2} |

This mventmn relates to a way statlon seleeter for a
telegraph system and more particularly to a system where-

in a central station may select any one of a plurality
- of way stations for transmission thereto or invite any of
- the way stations to transmit to the certral station.

The invention is shown with particular reference to

~a half-duplex telegraph way station system but 8. equally |
- well applicable to full duplex operation.

| The present invention is particularly apphcable to a
‘way-wire circuit where it is not feasible to utilize the

‘regular printing telegraph equipment for selecting func--

tions because of non-uniformity of types of apparatus,
dif

peaters, and the like.
under some circumstances. printers might be caused to

- print spurious characters in response to a seleetmg char-.
‘acter and this is not tolerable on erremts Wthh handle_ |

encrypted messages.

One of the objects of the present system is to provide

‘erent srgna]mg speeds, incompatible regeneratlve re-

3, aa aas;

Parented Sept 19 tgﬁi_

t O fﬁce _

ent at the central oﬁlee meludes 5 receiv-

The equ:lp-

B _' ing relay K-21 arranged to operate a recorder RC-2
.from its marking contact M and having control mecha-
- nism asseelated with its spacing contact S. For sim-
5

plicity the relay K-21 is shown operated from a line
relay LR differentially connected to the real line 1. and

* artificial line AL, although it is to be understood that in

actual practice a half-duplex carrier circuit is normally
- employed: The central office is also provided with a
10

plurality of serially connected number transmitters, such

as Txr. 1, one for each way station, as will later appear,

- a text transmitter Txr. A, and a transmitting relay TR.

~ Battery at the tongue of TR is applied through the make

15

20

contact of relay TR, the rings of a distributor E~2 or -

‘contacts disposed in shunt thereto, and thence differen-

tially to the relay line L and artificial line AL. The line
L, at -each way station, is shown connected  serially
'"thmugh line contacts, represented by C-#, the contacts

of a transmitter 15 and the winding of a line relayr K-1,

and terminates at greund at the last way station. At

each way station the selecting magnet of a receiving

) 'prmter 11 is connected from grounded hatter}r through

Another important reason is that

25

a way-wire selector which will operate independently of

_the regular message transmitter-distributor and printer
at the central office and each of the tributary stations.

‘A further object is to provide such a station selector’: -
‘which is independent of normal permutation code signals
ed pulse sequences.
A still further object is to prev.rde such a way station
selector in which each way station is invited to transmit,

~ and which will operate selely on ti

in turn, so that each station has equal eppertumty te; »

- transmit to the central station.

- Still another object is to provide a system Whereby any“-
way station may request the transmission of a series.

40

~of invitation cycles by the central station and in which

: ‘the central station may, in the absence of any such TS~

quest, initiate such a series of invitation cycles.

Amnother object is to prewde a way-wire station Iseleeter. '

in which the central station may select any particular

way station to the exclusion of others, for transmission

 to such selected station and may cut-out such selected.

station at the end of the period of transmlssmn 5

A still further object is to prevent the initiation of an'
invitation cycle by the central office Whlle any way sta-.
‘tion is under seleetleu :Eor transrrussren thereto by the

eerltral office.

~ The mvention will best be uudersteod by reference to
the accempanymg drawings in which: | |
- FIG. 1 is a schematic d1agram of the eentral S
and way station control circuits:

FIG. 2 illustrates the manner in Wthh FIGS 3 te 6,' R

and 8 to 15 of the drawings are combined;

FIGS. 3 to 6 illustrate the ‘way-station equrpmeut and:

errcmtry,

FIGS. 7A to 7B show the nature and arrangement ef
| L.IJC control signals utilized for selecting a way station
for reception of a message or nviting a Way statren te_ |

| - 6D
FIGS. 8 to 16 111ust1 ate the cemral ~0: ﬁee equipment |

transmit a message; and

and e1rcu1try

tions, it being assumed in the present embedrment that ‘~
su{ such Way statrens are mcluded In the lme crremt o

85
ation

“the mar 1xmg contact of relay K-1 to the greunded arma-
ture of the relay. An auxiliary ground is also normally
applied ‘to the printer magnet by grounding contacts,
Tepresented by C-1, so that the printer will not follow
. the line relay K~1. A clutch magnet 18 is also provided
at each way station to effect the operation of the trans-
- mitter 15. This magnet is controlled by normally open
" 30 contacts such as C-2. The manner of selecting a way
- station for transmission is by closing of clutch contacts
'C-2 ‘at such station and the manner of selectmg the
| ﬁ}statmn for reception of a message :

?:_1s by openmg of the printer groundmg contact C~1. In
a: semewhat similar manner, at the central office the

Tom the main station

magnet of printer RC-2 is normally greunded by con-

| tacts such as C-3 and the operatmg circuits of the clutch
- maghets CM-1 and CM-A of the numbering machine

-~ and text transmitter Txr. 1 aad Txr A are epen at con~
‘tacts C—4 and C-5. - | |

Refernng again to the Way station, a request butten' '

- RB is provided at each such station, which the operator .
o '__'may depress whenever ‘he has tape in the transmitter
- awaiting transmission. 'The button RB, operating through

a group of control relays and timing devices CR~1

serves to- open the line contact C~6 to send a short open "

(40 mllhsecends) to the central office. = This is known

- as a request signal and causes the central office equip-

;_-'ment to send - out an invitation cycle composed of a
a0 .
o quences which invite each of the way stations, in tum o
. | | o to traasmlt
Other objects and advantages will heremafter appear |

series of signal sequenees, designated as invitation se-

This request s1gna1 busies the control: equip-

 ment of each of the way stations and at. the central

office acts through line relay K21, a group to control
relays CR-2, an invitation relay K——ZS and a pulse dis-
tributor - E-2 to set an invitation rotary switch RS—1 into

‘operation.  The switch RS-1 serves to selectively short |
~the transmitting rings of the distributor E-2, and to con-
o __.:trel a group of dwell relays DR for transmitting a series
60

oi Invitation sequences to the way. statmas, to thus al-

- "low each of the ‘way stations to transmit in turn On
- the first invitation sequence should station- No. 1 aceept |

the mvrtatren and transn

o _Vrtatlon sequenee will. omit an invitation to station No. 1 .
and will first invite station- No. 2. If station No. 2 has |
.. _nethmg to transmit, then station No, 3 will be invited
| ..+ ~in the same sequence.
- Referrmg first to F.[G 1, a half duPleX system IS shewu o
 comprising a central station and a plurality of way sta-

70 a11 eppertumty to transrmt

it its message, the following in-

If station No. 3 accepts the suc-

- ceedmg sequence will start thh statren No. 4. Suﬂicrent o
- Invitation: sequences are tra:asmrtted to give each station

A secend rotary switch
; 'RS—Z at the central ofﬁce ma:mtams ﬂ‘llS sequentlal order
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3
of invitation by determining, in each sequence, the first
station to which an invitation cycle will be transmitted.
Each of the invitation sequences consists of a uniform
number of open line conditions which are received on
the line relays K—i at each station and serve to OPEI'EILB
ga,ung relays GR at each station. The gating relays in
‘turn gate the succeeding pulses to a rotary switch RSS

‘which steps through a complete cycle in making -a sta-
tion acceptance. The invitation signals each include a
long dwell or closed line condition following one of such
stepping pulses and serve through the conirol relays
CR-1 and associated timing -devices of a station, upon
accepting the invitation, to ‘open 'the litte ‘contacts C—-6
to transmit an open condition ‘answer-back signal tc the

“central office. The central ‘office, in response to the

‘answer-back signal conditions the prmter ground -at C-3

to be opened at the end of ‘its invitation sequence to place
~ ‘the printer under control ‘of ‘the line rtelay K-21 and

‘also ‘conditions the control relays ‘CR-2 'to send no fur-
ther invitation dwells in that ‘invitation ‘sequence but to
‘send stepping pulses only so as to ‘step’ each rotary switch
RSS to its home position. Shortly afier the switch RSS
reaches its home position the clutch contacts C-2 at the
station accepting the invitation, are closed to start the
transmitter 15 into operation. It is assumed that the
way stations operate on a torn tape basis and when trans-
-mission is completed by tape running out of the transmit-
ter 15, tape contacts 17 open to interrupt the transmiitter
clutch magnet circoit. A short interval thereafter, the
next invitation sequence ‘is transmitted from the ceniral

‘station and repeated until each station has been invited.
The invitation cycle ends with a sequence in which none

-of the way stations accept the invitation. The function

“of this last sequence is to restore the way station sets to

normal.

10

20

25

30

39

if no request 'signals is ‘sent out by any of the way

stations for a prolonged perlod of time, the central office

‘may initiate an invitation cycle. This is effected by a

~‘timer E-1 at the central office, which operates periodical-
1y through the control relays CR-2, to ar.:tlva_ta relay

K25 to initiate such an invitation cycle.

~ Should :the central office have ‘a ‘message to transmit
to any way station it may, by operation of a ‘station
“selection key, such as S-1, S-2, effect through the con-
trol relays CR=2, the operation of selecimg reiay K31,
which in turn initiates operation of a ‘stepping swiich
‘RS-3 1o transmit a “station selection cycle over the line.
This cycle will comprise a station selecting sequence and
‘a ‘station -cut-out ‘sequence. The station selection se-
‘quence ‘contains the same ‘number of spacing pulses as
‘each invitation sequence but includes a long dwell which
—only follows the stepping pulse corresponding to the sta-
“tion to be 'selected. The “selected station responds diir-
ing this -dwell with an answer-back open line condition

- ‘which conditions ‘the ‘control relays CR-2 at the central

*sta'tion,-"s_o that at the end -of the selecting sequence con-
tacts -C-~4 will ‘be closed to energize the clutch magnet
‘CM-=1 to start the number transmitter Txr. T and after

1t ‘has completed its -cycle, ‘contacts C-5 will be closed

to energize the clutch magnet CM~A of the text trans-
smitter Txr. ‘A. The selection signal at the selected sta-
‘tion also-acts to-open the printer ground at contacts C-1
to ‘enable the printer at the selected station to respond
to the received signals.

‘At the -end of the transmission from’ the central office
-stepping switch RS-3 resumes its movement to send the
station - cut-out sequence over the line to restore all of
-the: wa,y station sets to normal.

It is to be understood that the -disclosure of FIG. 1
‘is fragmentary .and ‘highly schematic and that contacts

such as C-1-to C=6 may consist of a number of serial

or parallel arranged relay contacts. The exact nature

~of the invitation, selecting and cut-out signal sequences

~1s shown in FIGS. 7A to 7E and these signal sequences
will be fully described in connection with the detailed

40

5()

60

'vldually coded for each way station.
ing points -of level TII are numbered 4 to 9, all but one of

which are strapped together, the unstrapped point being
individual to ‘each station. In way station 2, of the

‘s‘fat’ion ‘selection.

‘tongue ¢ of relay K-8 to ground.

p OWET.

open &t this time.
ductor 24 to.g

4

description of the way 'station éircuits of FIGS. 3 to 6
and the central office circuits of FIGS. 8 to 16 Whlch :

follows.

The detail circuits for the -control unit at one of the

way ‘stations, station No. 2 having been selected by way

‘of example, are shown in FIGS. 3 to 6. Referring now -
to these figures, the line circuit L (FIG. 6) terminates

in the operating winding of the line relay K~1 and under
idle conditions this circuit is held marking so that the
grounded armature of relay K-1 is against its marking
contact M. This contact is connected directly through

the selector magnet 1§ of the receiving printer i1 to
battery but the printer is normally held non-responsive
to the line relay by a steady ground applied thereto over
the conductor 12, as will hereinafter appear.

The spacing contact S of the line relay is cﬁnnected to

a circuit 13, the function ‘of which is to contrel, throngh

the receipt of spacing pulses by the relay, the operation

of the station selector, either for reception of a message
from the ‘central or relay of

a message to the central office.

The line circuit L is connected from the winding of

relay - K-1 through the transmitter sending contacts 15

and left armatures and break contacts of relays K=3 and

K-4, in parallel. |
The selection of a way ‘station from the central sta-

tion is effected through an 11-point 3-level rotary select-
ing switch RSS (FIG. 3) in which the wiring of levels

1 and II is identical at all stations, level III being indi-
The station selact-

present ‘example, point 5 is unstrapped and is connscted

to the tongue a of relay K-13 from which it is extend-
ed, as will be hereinafter described, to effect the desired
The rotary switch has a stepping mag-
net K-5 actuated, as will hereinafter appear, by upflcmg
operations of the line relay K—1 under comml of a palr

of gating relays K—14 and K-15 (FIG. 5).

When tape to be transmitted from station 2 is phc:ﬁd

in the transmitter 16, tape contacts 17 ‘are closed from
battery in series with the transmitter clutch magnet 18,
conductor 19, winding of tape awaiting relay K-2
 thence by conductor 28, and -tongue b and break Cﬂﬂtdut-
of relay K-13 to ground.

 and

-The current in this circuit is
sutficient to operate relay K~2 but 1s not sufficient to

-operate the clutch magnet 18.

Relay ¥--2, when operated, apolies aattew th “aagﬂ
tongue b and back contact of relay X-31 and the +

111{.1"'

ing-of relay K-28 to the request buiton mE fhe opposite
contact of which is grounded. |

Assuming power to be on ‘the system relay K—4 will

normally be operated through the break contast and

tongue a of relay K-3. The application of power also

‘cause relay K—7 tc operate from battery thiocagh its righi-

hand wrltng, over conductor 21 and back contact and
Relay K=7 then locks
up to ground at its armature ¢ and causes busy lamp BL

to light over a circuit from ground, lamp BL, conducior
22, make contact and tongue b of relay K-7 to AC.
Relay K7 also opens at its tongtie C a reguest

ClI‘CI.Ilt 23, later to be described, which controls the trans-
mission of ‘a request to send signals-gver the line. It also

cause operation of relay K-8 as follows: The wmding of
K-8 is-connected from batiery through- ’mmng tube V-4
to ground. The starting grid of V-4 is connected by
~armature b of relay K-8 and conductor 13 to the

spacing
contact S of line relay K-~1, which contact, however, is
The :grid is also connected by con-
round at -back contact .and armature a of

~ reiay K=T7. ‘Upon-operation of relay-K-7 this ground is

5

.removed from the grid of tube V-4 whereupon the starter
anode potiential rises under control of the timing con-

ice or the transmission of

— e e —— e o e R — - - — -




denser and, after an 111terva1 ef say 3 secends tube V--4-

3,001, m

fires and relay K—-ﬂ operates locking at fongue a and ex- '
tinguishing the arc in V-4 by the ground applied at this

 tongue. Ground is also reapp

vious open in the request circuit 23 referred to above.
Relay K-8 alse completes a circuit from the open. spac-

lied to the starting elec--
trodes at tengue C. Relay K-8 at tongue d closes a pre-

T

_rele.y K—-9 and thenr:,e through the right wmdmg of relay.

K~10, Whlch operates and locks at ifs tongue 4 and sets
‘up 1ts own delayed release circuit by removal of ground-

_ at tongue ¢ from the grid of timing tube V-5; the anode
circuit of. which is connected to ‘battery throuah made - -
-armature and the left wmdmg of relay K~16 in eppesmen” S

- to its right hand winding,

ing contact S of the line relay K~1 to the gating relay =

K-15 over conductor 13, tongue b and front contact of -

- K-8, back contact and tongue b of relay K-10 and con-
dueter 25 to tongue b and back contact of relay K-15

and thence__te the left or 0perat1ng Wmdmg of relay K—-—M . "

to power.

Durmg this time the markmg centaet M of line reley .
- relay K-12; (2) at tongue ¢ of relay 15, and (3) at tongue 15
As a result no spurious characters may -
reach the prmter 11. Moreover, the clutch magnet 18

K-~1 is grounded (1) over circuit 12 at the tongue ¢ of
b of relay K—-—-M

- of the tre,nsnuttmg-dlstnbuter 1s not energlzed so that
| the transmitter can not be 0perated |

mitter-distributor operation and ‘all transmitted station
~ selection or control seguence pu'lses are substantially less

than 3 seconds in duration so that any signals received

on the line relay K~1 durmg the 3 second timing interval

All spacing intervals occurring during nomlal trans- 20

- Relay K-10, at its tengue b d1econneets the ﬂI‘OLﬂdEd:_ .

- space contact of line relay K—1 from relay K-14, caus- .

10

ground at tongue ¢ of relay K-10.

ing relay K~15 to - operate by current flow through the

left winding of K14, its tongue ¢, and right winding of

 relay K~15, to ground at tongue e of relay K——M where--
-by these relays lock together. |

Relay K-9 is also operated threhgh its lext w;.ndmg to
it thereupon (1)
locks up-at its tongue ¢ and (2) eperates busy lamp BL

- (if not already operated by relay K-7) over a circuit

- shunting tongue » and make contact of relay K-7 and

“including tengue b and make contact of relay K-9. Relay
- K-9 also (3)-sets up its own knock-down circuit from
PR 15 right winding and tongue a and conductor 27 to point
10 of level III of the rotary switch RSS and (4) transfers,

- at tongue d, operative control of relay K~10 from tongue

of relay K-8 until 3 seconds after the arrival of the last

space pulse, thus insuring that any control sequence from -

‘the central office will have been completed before K-8 ."_30_

This prevents the steppmg sw1teh RSS from hemg :

operates to condition relays X-14 and K--15 to respond
1o 1.
- stepped by a part only of an inco:

1plete control cyele

Let it be assumed that tape has - been inserted in the_'

transmitter 16 and that message waiting relay K-2 1335

operated in response thereto. If the attendant now de-

. presses the request button RB a- circuit is completed to-
1 ground at the but-
ton to battery at the tongue of relay K-2. Relay K-20

40

operate the request relay K-29 fro

locks through its armature a and eperetes the request
'Ia:mp RL through its armature b.

- b of relay K-14 to conductor 28 and the strapped points

of tube V-4 would apply ground to the starting anode, %
“at the spacing contact of K-1 and thus delay operation

4 to 9 of level 11 of the rotary switch. In addition relay

K-9 (5) at its armature e opens the request circuit 23 at

each tributary station, so as to prevent any request to
send being made by any of the other tnbutary stetzens,

- as will more fully appear hereinafter.

Early in the two second dwell (sequence. 111terval b).
following .the busymg pulse, relay K-14 and K~15 are
knocked down as described below and towards the end

~of this dwell relay K-1¢ is knocked down by firing of its
_ timing tube V-5. Relay K~9, however, remains operated.

Relay K~14 is released by ti ing tube V-1, the anode of

" which is ‘connected through armature g aud the Tight

winding of ‘the relay in opposition to the left winding,

- the normal ground of the starting - anode of V-1 being
- lifted at tongue f of relay K~14 and tongue g of relay

Thus, with relays K-2, K-4, K-7, K—-S and K-20 ﬁper_.i;_-_- |

ated no further action can occur at the: tnbutary station

-until an invitation sequence is received from the central

~ office. Eventnally such an invitation sequence will be

received. The transmission of this sequence will be fully
For

described hereinafter with reference FIGS. 8 to 11.
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K-15, when both relays are oper ated. Foliowing release

of relay K-14 relay K-15 is released by removal of

ground from the starting electrode of the' timing tube "
V-6 at armature f and make contact of relay K-14.
When tube V-6 fires a circuit is completed from battery

-at break contact and tongue e of relay K-14, right wind- '
‘ing of relay K-15, in opposition to its left holding wind-

~ ing, make contact and tongue a of K~15, conductor 29,

an understanding of the operation of the tributary station
control unit, reference is made to FIG. 7A which illus-
trates the nature of an invitation control sequence effec- ..

prising the code character M having the rest and first two

pulses spacing and the last three pulses marking, fellewed_ '-

tongue ¢ and break contact of relay K-19 and conductor

390, to. the anede ef tube V—-—G the cathode ‘of Wthh is
. C T ko j'greunded
tive to select station 2. As will be noted this sequence -

consists of a busy character (sequence interval a) com-

- Thus "Wlth releys K—-lﬁ K-—-M and K—-Zﬂs released dur—

| '_.'I'mg interval b, the second spaee pulse or activating charac-

by a iwo second marking interval or dwell (sequence -,

~ interval b), an activating character (interval ¢) which - .
- again corresponds to the code character M, followed by

two blank or all marking characters or dwells (interval
d); two M characters (intervals e and f), to produce two

-stepping pulses, a two character dwell (interval g), two
M characters (intervals /2 and i) to produce two more
- stepping pulses, a second two second dwell -(interval j),

60

~ another M character (interval k) to produce “another

- stepping pulse, a third two second dwell (interval 1) and

a group of six M characters (intervals m to r) to pro- 65

“duce a group of six stepping pulses.

‘When the ﬁrst aetwatmg Oor busymg character cempns- |
ing sequence interval a is received, the line relay K-~1
“goes to its spacing contact, thus applying ground through |
armature b of operated relay K-8, armature b of unoper-
-~ ated relay K-10, conductor 25, and armature b of un-
- operated relay K-15, to the left winding of relay K—-lc‘i o
At
tongue b relay K-14 applies ground over a c1rcu1t in-

B thereby to operate this relay at all tr1butary stations. .

L cludlng the cendueter 26, back -centaet and mngue d of

- K~15 remains energized. With relay K-14 released and - .

ter (sequence interval c¢) again operates relays K-14 as

“before, relay K-10' however remaining 11n0perated since -

- gg (1S control was transferred from 1elay K-14 to the rotary

- switch RSS but at the end: of this spacing pulse, when

ground is remeved by the line relay X-1 from the cuter

__3termmal of the left hand Wmdmg of relay K-14, the cur-

rent through this winding is again extended thmugh the
- right winding of relay K—15 to operate the same and caus-?

ing it to leek-up with relay K-14 as before. |

‘During the follewmg dwell (interval d) the tuhe V—l |

eperates to again release relay K—14. This two character -
~length dwell, which at normal signaling speeds is about
0.4 seconds in duration, is not sufficient for tube V-6 to

fire follewmg the release of relay K~14 and therefore

- K-15 operated a circuit is extended from spacing contact

S of line relay K-1 over conductor 13, tongue b -and

_7(}{-_"make contact of relay K-8, back contact amd tongue b of

-relay K-10, conductor 25, tongue b and make contact

~ of K-15, armature d and back contact of relay K-14,

j;,em:u:h..c.:ter 31, through the winding of a relay }a-—-ls and' '
~thence to the Steppmg magnet K—5 of switch RSS to bat-

tery. The stepping magnet K-5 is designed to step on
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release Relay K-18 is slewéte-release ‘holding for 200

or more milliseconds after its circuit is opened. An asso-.

ciated relay K-16 is eperated and reieased directly in
_ response to the operation and release of rclay K~18 but
is slow to the extent that its release follows that of relay
K-~18 by about 40 milliseconds.

3,061,000

Now, with relay K-14 released and relay K-15 op-

erated, upon the reception of the spacmg pulse (interval
¢ of the control seauenee), ground is applied over the
circuit last traced to energize the slow-to-release relay
K-18 and step magnet K-5, relay K-£6 operating from
the contacts of K-18. ' The following marking pulse of
interval e releases the step magnet K~5 which steps its
wiper from the 11th or home position shown to its point

1. Since this marking pulse is only about 100 milliseconds

in length, relay K-18, mth its 200 millisecond release
-~ period, holds operated.
At level 1 of the rotary switch the wiper W—-1 applies

ground by conductor 32 to the winding of relay i-19,
~ which operates and locks through its tongue a, and con-

ductor 33 to ground at tongue g of relay ¥—-15. Relay

K—19 prevents rclease of K—15 (which is locked through
its armature f) by applying ground at armature b and
conductor 34 to the starting anode of timing tube V-6

and, at armature ¢, removing the anode of tube V-6 from -

connection with the right winding of K-15.
No connections are established at levels II or III of

the rotary switch on this first step. The next spacing
pulse (sequence interval f) steps the switch RSS to pomt

2 and the long dwell which follows (interval g) permits -

relays K-18 to release and relay K-16 to release 40
milliseconds later. During this 40 millisecond interval
ground is applied from armature b of released relay K18,
and armature b of operated relay K-16é to the wiper of

level III of switch RSS, and thence from point 2 thereof -

over conductor 35, armature ¢ and back contact of relay
K-11 and conduetor 36 to the right winding of relay K-17,
to operate this relay, if not already operated.

The next two space pulses (sequence intervals /2 and i)
“step the rotary switch to point 4, and the two second dwell
~{interval j) again connects ground to wiper IIi for 40

- milliseconds. This point 4 is the identifying point on
the rotary switch for tributary station No. 1 and if this
station has nothing to transmit no action results.

The next space pulse {interval k) and the following
dwell steps the switch toc point 5 this being the identifying
point for station No. 2, which it has been assumed has
tape in its transmitter 15 and has had its request button
RB depressed to operate relay K-28. When ground is

now -applied to wiper III during the 40 millisecond inter-

val following release of relay K-18, this ground is ap-
plied from point 5, at station No. 2, througi tongue «
and back contact of relay K-13, conductor 37, make con-
tact and tongue ¢ of relay K—zﬁ to the left *wmdwg of

station selection relay K—~11, causing thlS relay to operate

and lock-up at armature 7.

Operation of relay K-1% (1) 11“]1'[8 the send lamp SL
~ from ground at the lamp and tongue e of relay XK-11 to
A.C. power. It also (2) releases relay K28 at its tongue
b thus extinguishing the request lamp RL, and (3) pre-
pares its own knockdown circuit through timing tube
V-3 by applying ground to the cathode of the tube
through its tongue ¢ and make contact, and tongue d
and break contact of relay ¥-6, thus conditioning V-3
to operate after a 20 second. delay. In addition relay
K-11 (4) closes ground to the cathode of timing tubse
V-7 over conductor 38, tongue e and rear contact of re-
lay K~13, and thence by conductor 3% through the make
contact and tongue g of relay X-11 to ground; (5) ex-
tends an operating -circuit for relay K-—6 from battery at

10

£
&1

and thence by conductor 41to B battery et the startmg |
electrode of tir

ing tube V-2. This tube fires shortly
after the rotary switch moves to its home position to
operate relay K~6 as willlater appear. =

‘The above mentioned appheetmn of ground to tube
V-7 causes this tube to fire in the early portion of the

two second dwell (interval L) theresby cperating relay
K-3, connected in the tube circuit.

milliseconds later, thus again closing the line circuit at
its armature. The 40 miilisecond open s thus sent to the
line and serves as an answer-back to the central oflice that

a message is to be picked up at tribufary station No. 2.
This answer back signal (indicated in doited line in FIG.

7A, interval L) actuates means at the central station, as
will be fully described hereinafter, to aiter the invitation
sequence being transmitted by omitting all further two

second dwells after the steppmg pulbes so that the fol-

lowing intervals m to » comprise stepplne pulses only.

During the foregeing movement of swiich RSS, upon '

the stepping of this switch to its fourth point and during

“the 40 millisecond release peﬂed cf relay 16 iocllowing

release of relay K—18, a pulse is sent from ground at remy
K18 through armature ¢ of relay K-16, wiper W-3 of

level I and point 4 thereof, conductor 28, make contact
and tongue d of relay K-9, to the operating winding of
relay X~10, causing this relay to operate and at its tongue

b to interrupt the circuit to the spacing contact of line

40
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relay K—-1. The purpose of this is to disconnect the line
relay from the stepping magnet of switch R3S at each way

~station during the 40 milliseccnd answer-back signal

which would have been sent over the line had station i
been selected and thus prevent false stepping of the rotary

eWiteh. Relay K-19 is self-timing as previously described

and releases p""ier to the next stepping pulse {interval &)
and operates again for a similar purpose during the fol-

lowing dwell (interval L) when station No. 2 is selected

and transmits its 40 millisecond answer-back signal.
About the middle of this dwell relay K—10 again releases.
Following dwell L. the central office, as stated, trans-

‘mits a series of siepping puises without intermediate

dwells. Since relav K—-18 does not release between such

pulses no further circuits are completed through the ro-

tary switch until the brushes reach point 1i whereupon

wiper W-1 connects ground through made tongue ¢ of

relay K-19, conductor 29, made tongue a of relay K-15,

‘its right winding in opposition to the left winding thercof
and to battery at tongue e and back contact of relay
K=14. Consequently relay K—i5 1alls down and inter-

rupts the locking circuit of relay K-19 so that it releases.
Relay K—-15 connects ground to the cathode of timing

tube V-2 from back contact and armature.e of this relay,
conductor 48, .and made armature 4 of relay K—1i. A
- short period later tube V-2 fires causing relay K-& to
operate and lock at its tongue a. The operation of relay
- K—6 shunts relay K-2 over made tongue ¢ of K~$§ with-

out, however, releasing relay XK-2Z, and thus allows cur-

 rent to Trise in the transmitter-distributor clutch magnet

60
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‘the tongue of relay K-2, tongue b and make contact of

relay K-11 to the Wmdmg of relay K-6 and to the anode
 of timing tube V-2, the cathode of which is connected
.through armature d and make contact of relay K~11, con-

~ductor 49, armature e and make contact of relay K-15

75

‘from firing.

18 to a level sufficient to start the transmitter and cause
‘the message in its tape to be transmitted. The first char-

acter sent will activate the receiving relay X~2% to spacing
at all trlbutary stations to operate relays K~14 and K-15.
Since no long dwells occur during normal tape transmis-

sion, relays K-14 and K-i5 remain operated until the

end of the message. With both of these gating relays
operated the rotary switch stepping circuit is held (}pﬁﬂ 50
that false stepping of the switch cannot occur.

At the completion of the message, as the tape runs out
of the transmitter, contact.17 opens, releasmg relav K-2
and thus releasing relay K-6. | |
- During transmission from station No. 2, the IlltEI'Iﬂll- g
1ent greund applied to the starting electrode of tube V-1
-at the spacing contact S of relay K-—1 ‘prevents this tube

However, a fraction of a seeend after the

K-3 opens the line
circuit L -at armature ¢ and the circuit of relay K-4 at
armature a. Relay K-4, as stated, is timed to release 40
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fape rums sut, tube V-1 will ﬁre to Lnock down relay

- K-~14. This applies battery from tongue e of relay K—M
through the right winding of relay K-15, its tongue a,

conductor 29, tongue ¢ and. back contact of relay K-19,

and conductor 30, to the anode of tube. V-6, and also re-

mMOovVes gmﬂnd from the starting electrode of tube V-6 at

E@

the cathode, over conduc*er 38 tennue ¢ c..ﬂd back corni-

- tact of relay K-13, conductor 39, make contact and tongue
d of relay K-20, conductor 42, back contact and
~ tongue ¢ of relay K~7, make centact and tongue d of

tongue f of relay K-14. Shortly thereafter tube V-6 .

conducts and knocks down relay K-15. The release of

- delay tube V-3 at armature d and back contact of relay
- K~-§, and made tongue c of relay K~11 and therefore tube
- V-3 fires 20 seconds after the end of the message, knock-

ing down relay K~11 through its opposed right winding.

Relay K~11 on its release opens, at its tongue g the

initiate circuit of the answer-back signal, including the ¢
“conductors 38, 39 and tube V-7 so that relay K-3 re-

leases. Relay K—4 is then reoperated from tonzue & of
relay K-3 so that the sending loop 14 is held closed by
one or the other of these relays at all times.

‘The circuits

relay K-8, back contact and tongue e of relay K-9, con-

. ductor 23, back contact and tongue d of relay K-15, con-
‘ductor 43 and back contact and tongue b of relay K—-:ﬂ.z to

- ground. Thus tube V-7 fires and operates relay X-3,
relay K~6 applied ground to the cathode of the 20 second ™

1
0__?;Th13 40 millisecond open serves the same purpose at all
~ other tributary stations as the busy signal (interval a of
" FIG. 7A) previously discussed. The response of the cen-
- tral office to this request signal is, following a two. second
dwell, to transmit an activating character followed by the
- 11 stepping pulses and appropriate __dwells to effect a se-
lection of the station making the request.
~which the central office reacts in response to this request
will be described with reference to FIGS. 8 to 16,

~at all tributary stations are now returned to nermal 1dle'

condition with relays K—-4 K-7 and K-8 operated.

Within a prescribed pened after the end of the message
‘the central office will start another invitation sequence -

~ similar to the one described except that no dwells will

be inserted after the fourth and fifth stepping pulsee - 95

(stations Nos. 1 and 2 selections) so that the first station

-~ which may respond will be station No. 3 and if this or

20
| “each tributary station will respond to invitation s:{gnals-*.
‘etther sent permdu:ally by the central office or sent in

opening the sending circuit, and 40 milliseconds there-
after relay K—4 operates to reclese the sending circuit.

The manner.in

It will be noted then that the selectmg equipment at

~ response to a request transmitted by the tributary office.
- In addition the station sets ‘may be selected by the cen-

any higher numbered station have requests waiting the

‘message is accepted from the next higher numbered sta-
Thereafter new 1nviting sequences will be trans-

tion.

transmlt

Station No. 6 is the Iast etatmn af:erded an opper-_

tunity to transmit. If this station accepts the invitation,
transmission will proceed therefrom in the same manner
- as described with reference to station No. 2. Following
this transmission the central o

- 30
mitted wuntil all statmne have had an epportunlty o

fice will transmit a final-

39

tral office for the reception of messages from the central
- office. -
'jwﬂl now be described.

This selection of a partleular tﬂbutary station

Assummg the centrei oﬁce has a message te tr ansm1t |

quence ef the form shown in FIG 7C. FIG 7D shows |
the the sequence which would serve to select station No. 6.
At the time the selecting sig
“mitted by the central office it is to be remembered that

als (FIG. 7C) are trans-

relays K—4 and K-8 will be apereted at the tributary sta-

tions.

In response to the first 3pacmg or busymg charaeter the

| line relay K—1 applies ground through previously described

~ signal sequence, of the form shown in FIG. 7B, in which

 no invitation dwells are included but in which a two sec-
~ond dwell is inserted at the end of the tenth step pulse,

contacts of relays K-8, K-10 and K-15 to- operate relay '

- K-14. The latter operates relay K—10, which sets up its

" 40

- the purpose .cf which is to restore the. tr1bvtary station
relays to their normal condition. However, if station No.

6 fails to respond during the invitation dwell prcmded for
it after the ninth step pulse, then the absence of an

answer-back or acceptance signal during such invitation

dwell period will be sensed at the central office and the

station normalizing two second dwells will be inserted

‘after the next or tenth step pulse of this same signal se-
- This dwell will occur with all of the rotary

quence. .
switches on point 18 and during this dwell a 40-millisecond

and point 16 of level 1, conductor 27 and tongue 4 and.

own knockdown circuit through tube V-5, operates K-9

~and opens the circuit extending from the spacing contact
-of 1111'3 relay K-1, thus efiecting operation of relay K-14,

~all as previously desenbed with reference to the busying

pulse of an invitation sequence.

Relay K—9 opens the
circuit of request control tube V-7 so that no request may

- be transmitted from any of the tributary stations during
_the remainder of the selecting sequence. During the two

_ _ 50
- pulse will be sent from ground at relay K-18, wiper W-3

second dwell following the busying impulse tube V-1

“under control of the operation of relay K-15 fires and
“knocks down relay K—14 which in turn activates tube V-6

- to knock down relay K~15. Relay K-10 also releases un-

-~ make contact of relay ¥~7 to the left or opposing winding _'
thereof, thereby knocking down all relays K~7. A paral-

lel circuit, through tongue a and right winding of relay 55 -
- and K-15. ‘Relay K-10 does not operate in this cycle
“since its circuit is made through the back contact of now
‘operated relay K-9. During the following two character

. dwell K-14 is again kneeked down by its timing tube but
iV

K~9, also releases relay K9 at each station. The final

stepping lese steps the rotary switch to its home or point
11 position.

causes relays K—-15 and K~19 to be released at all stations,

In the dwell following the eleventh stepping
puise ground from wiper W-1 and point I1 of level T

as previously described, to restore all station sets to the

normal idle staLaS with relays K——4 and K—~8 0:113/

-~ operated.
It will be remembered when powWer -was ﬁrst apphed :
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to the station sets, that relays K-4, K~7 and K-8 were

operated and that transmission from station No. 2, for
ple, could only result in response to an invitation

- exar
sequence from the central office. However, after the
- final sequence, with relay K~7 released, it is possible for

- any station to transmit a request to transmit to the central

| | OﬂlCE

“Thus with tape in the transmitter and relay K-2

‘der control of its timing tube V-5, leaving at the end of
~the first two second dwell relays K—-—4 K——-S and K—9 1in
- operated condltlen |

The activating character agam eperates relays K—14

relay K—15 remains operated due to the shortened period
of this dwell (approximately 0.4 second). Thus at the end

of the dwell following the activating pulse relays K-4,

K-8, K—-—-9 and K-15 are eperated and the spacing contact

of the line relay is extended through contacts of relays

K-10, K-8, K-14 and K~15 to the Wmdmg of relay K18

o and stepping magnet K-5.

‘The. next pulse (1Ist step" pulse) 0perate5 relay K18 |

which operates relay K-16, as before described, and at the |

- _end of the pulse the rotary switch steps from point 11 to
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“operated as a consequence thereof, the depression of r e
~quest button RB operates relay K-20 as before described.

With relay K-7 now released a ground for the cathode

of ummg tube V-7 is applzed by a cxremt extendmg Imm s

‘point 1. At level I point 1, the wiper W-1 grounds relay
- K19 which on operating holds gating relays K—~14 and

- K-~15 in their respective unoperated and operated condi- -
“tions..

During the following two character dwell a 40 -

nulhsecoud ground is apphed by relays K-18 and K-16

over w1per W~—3 and pmnt 1 ef level I to 0pe1‘a.te relay



. buzzer circuit. _
‘K12 until the selected station is cut out following the

3-35001,00@ -
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K-13, whlch locks through its d tongue and conductor 33
to ground at tongue g of relay K-15. Relay K-13 at its
tongue «a transfers the station selecting point of the rotary
 switch ‘(point 5 of level III for station No. 2) from wind-

ing of relay K—-11 to winding of relay K-12.

If station No. 2 is being selected, four more stepping.

pulses are transmitted (FIG 7C) without intermediate
dwells. - Rotary switch RSS is thus stepped to ifs point 3
while relays K-18 and X-16 remain operated. Thus as
the rotary switch crosses point 4 there will be ne pulse gen-
erated at these relays to effect a selection of station ZI.
After the fourth pulse (step 5) of this successive group 18
received, it is followed by a two second dwell, allowing
relay K—18 to release, 40 milliseconds prmr to release of
relay K-16, and thus apply ground to wiper W-2 of level
II and wiper W-3 of level I, From level II this ground
‘operates relay K-10 to open the circuit to the spacing

contact S of the line relay for the timing perlod of knock-
down tube V--5. From level II1 the ground 1s extended
through point 5 and made tongue a of relay K~13 to op-
-erate station selection relay K~12.

Relay K~12 (1) operates the slgr.:.al buzzer SB over a
circuit from ground at the buzzer, conductor 44, tongue
a and back contact of relay K-17, and tongue d and made
contact of relay K-12 to A.C. power; (2) one of the
grounds (at tongue c¢ of relay K-12) is removed from
conductor 12 connected to the printer magnet 10; and
(3) ground is connected to the cathode of timing tube
- V-7, over conductor 38, tongue ¢ and front contact of
relay K~13, and front contact and tongue b of relay K-12.
Shortly thereafter tube V-7 conducts and ifs associated
relay K--3 operates, followed about 40 milliseconds later
by release of relay K—4, thus sending a 40 millisecond
space signal to line. Due to the operation of relay K-10
at all stations at this time, this open, which appears at
the line relays at each station, is not repeated to the step-
pmg magnet K-5 at any of the fributary stations and is
effectively received only at the central office. A manual
switch BR serves to operate relay K-17 to interrupt the
"Relay K17 locks at tongue e of relay

“message transmission, as will later appear.
- This answer-back is read at the central cilice and at
the end of the dwell additional stepping pulses, without

 dwells (FIG. 7C), are sent to step the rotary switches to

-t'heir ‘home position. 11, A short dwell is sent at the end
f the last stepping pulse (step 11) during which ground

10
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fmm wiper W—1, level I, point 11, is extended through |

make contact and armature ¢ of reiay K-12, conductor
29, and tongue a of relay K-15 to the rlght winding
| ther&of to knock this relay down, and in turn to release
relays K-19 and K-33. Relay K—M removes ground
“from ‘the cathode of tube V-7, thus breaking the circuit
to relay K-3 whereupon re:lay K-4 agam operates.

lays K—18 and X—-16 fall by lapse of time. The selecting

Re-
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sequence is then ended by a final activating pulse trans-

mitted by the central office. 'This pulse reoperates relays
K-14 and K-15, thus removing all ground from the
printer magnet at the way station, other than that ap-
plied by the tongue of the line relay K-~I. The central
-office now transmits, relays K—-14 and K-15 being held
operated through the transmission period by the intermit-

tent ground applied to the starting elecirode of fube V-1

oy the spacing contact of the line relay, which thus pre-

. vents tube V-1 {rom firing to release relay K—14.
- At the end of the message relay K-1 goes to marking,

thus permitting tube V-1 to fire to release relay K-14,
and shortly thereafter tube V-6 fires to release rtelay

K~25. Station selection relay K-12, however, remains
operated.
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Unless sooner initiated by -a manual 9W1tﬁ1:1 at the

.central -office, approximately 30 seconds after the end of
the message the central office sends out a sequence for
cutting out the selected -statton. This sequence is of .the
~form shown in FIG. 7E. The actuating character oper-
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ates the relays K-14 and X~15, as before and in the fol-
lowing short dwell relay K-14 is released while relay
K15 remains operated. The following three stepping

pulses move the rotary switch over point 1 to reoperate
relay K-19, as previously described and on to pomnt 3

and the dwell following step 3 sends ground from con-

tacts of relays K-18 and K-16, through wiper W-2 of

level TI, point 3, and tongue f and make contact of relay
K-12, to the opposing winding, thus knocking down re-
lay K-12. This reapplies ground fo the printer magnet
so that it will not follow the line relay. A similar ground
is applied from relay K-18 to wiper W-3 and point 3, at
level 11, and this ground is extended by conductor 43
through back contact -and tongue d of relay K-7 and
made tongue g of relay K-9 to the right or opposing
winding of this relay, thus knocking down relay K-9
and extinguishing the busy light. Eight additional step-
ping pulses are then received to step switch RSS to 1is

‘home position 11 and the short dwell that follows allows
relays K-15 and K—12 to be released, restoring all relays

except relays K—-4 and K-8 to their nor
tion.
During the selection of station No. 2 it will be recaliled

ally idle condi-

that the rotary switch dwelled on point 5 to apply a

ground at level III to operate relay K—12. At all other

tributary stations point 3 of level 11l is strapped to tongue

¢ of relay K-13 which extends this ground fo tongue f

of relay K-12. Consequently had relay K-12 at any

other station been operated for any reason, this ground
through its right or opposing winding would have
knocked the relay down, thus insuring that relay K-12
is operated only at the selected station.

Central office set

The equipment at the central office by which the in-
vitation sequences and the selecting and cutting out
sequences, shown in FIGS. 7A to 7E, are transmitted will
now be described. This equipment comprises two major
units, a selector unit (FIG. 9) and a control unit (FIGS.
10 to 16).

receiving printer-reperforator equipment (FIG. 38).

The selector unit (FIG. 9) comprises a set of six seli- '

locking selecting switches S—1 to S—6, one for each of

the tributary stations contemplated by the system, a re-

lease megnet RM for the switches, signal lamps I-I, to
I-5, later to be described, and a disconnect switch DS,
The control unit includes a rotary distributor E-2

(FIG. 10) from which :the station selecting, station cut-

out and invitation signal sequences are ifransmitied, a
rotary stepping switch RS—1 (FIG. 16) by which the in-
vitation sequences are set up on the distributor E-2, a
rotary switch RS-2 which programs the invitation dwells
of the invitation sequences, a rotary switch RS-3 (FIG.
14) by which the stafion selections and station cutout
signals are sequenced, a line relay K-21 (FI1G. 10), for
reception of incoming signals, an interval timer E-2
(FIG. 16) for initiating an invitation cycle when no
tributary station requests are received for a predeter-

mined time, and a number of control relays and timing
tubes, the function and operation of which will appear

in connection with the more detalled operating descmg-
tion which follows:

The sending-receiving line L (FIG. 10) extends

through the line coil of the differential line relay LR and
by the conductor: §1 to the solid ring R-2 of the distribu-
tor E-2 and from segments 3, 4, 5 and R of the seg-
-mented ring R-1, over conductor 52, through the mark-

ing contact M of transmitting relay TR and thence to
grounded battery, The winding of line relay K-Z21 is

connected to-the marking contact of the line relay LR so

as to follow the incoming line signals. The rings R1 and

"R2 of distributor :E~2 are normally shorted by a circuit
-extending . from -solid ring -R-2, -over conductor "54,
-through wiper ‘W1 and point -1 of rotary switch RS-3,

In addition ‘1t -includes sequential inessage
numbering transmitters, a message text transmitter and
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conductor 55, wiper W-~1 and point 1 of retarj!i"se?iteh

RS-1, conductor 56 and wire K of cable X to the seg-
mented ring R-2 of distributor E-2. The brushes of

distributor E-2 are constantly retatmg but the shunt

~circuit described prevents transmission of line signals -
therefrom. The distributor also has a pair of local rings
R3-R4, the former of which is grounded and the latter

- of Wthh has a probe contact P and a trensnuttmg con-
tact X.

- The local receiving circuit extends frem ground at the
tongue of the line relay K-21, the markmg contact M

14

swrtch whteh enly steps on. release Durmg this eperatect'

- pericd. of magnet K—47 ground is applied from its made
tongue, conductor 67, back comtact and tongue b of
- relay K—-40, cenduetor 68, wiper W-2 and point 2 of
level II, conductor 69, made tongue 4 of relay K-34,
conductor 4 of cable X, tongue ¢ and back contact of
relay K-32,
the same.

to the left winding of relay K-33 to operate
Relay K-33 locks up over its tongue & and

B right winding of relay K-32. Relay K-32 does not op-

10

thereof, conductor 57 and the winding of recording relay

RC-2, to battery.- Supplemental ground is applied to the
marking contact of line relay K-21 by conductor 58 at

the back contact and tongue f of a relay K—26 and 15 _-

further ground may be applied thereto at tongue d of

relay K-34, and by conductor 59 and branch circuits

59a at tongue d of relay K-31 .and tongue a of relay' B
. _K-——37 whenever these relays are operated. - o
'The normally ungrounded spacing contact of the lme-'

.freley K~-21 is connected: through tongue ¢ and back con-

tact of relay K-27, conductor 60, back contact and =
tongue ¢ of relay K31, conductor 61 back contact and

tongue b of relay K-37, conductor % of cable X, tongue

¢ and back contact of relay- K-26, conductor 62, and the
left winding of request relay: K—-—25 to- battery. . Conse-

~ the anode of the tube to the greunded cathode.
relay K28 eperetes and locks up through its. tongue a
~and made tongue a of relay K-32. The locking circuit
‘shorts tube V—12 causing’ it to extinguish. Relay K-28

quently when a request signal is received from one of the

‘tributary stations, consisting of a 40 millisecond open line

condition, line relay K-21 grounds its spacing contact,
thus operating request relay K—25, which thus records

‘the request. Relay K-25 locks up through its made

-erate however until the operating ground from relay

K-33 is lifted by release of the stepping
at the end of the probe pulse.

at the end of the probe pulse it shorts the distributor
rings R1 and R2 at made tongue ¢ and conductors 7¢

magnet K-47

and 71, so that no space signals can be sent until this
__relay_Ie released. Relay K-32 at its tongue g also opens

the probe circuit previously traced to the stepping magnet

K-47, causing the wipers W—1, W—2 to move to point

3. It also removes negative battery from the grid of

timing tube V-12, at tongue b and applies positive battery
thereto.

Cendenser C-9 becomes charged to positive.
petentlal and after two seconds renders the tube conduct-
ing from battery through the winding of relay K-28 and

_also reapplies negative battery to the.grid of tube V-12

~ through its tongue b. ‘The first probe pt.lse following

30

tongue a and conductor 63 to ground at the back contact

‘and tongue d of relay K-29. This received request signal -
constitutes the “busytng character” of the 111V1tmg SIgnal

sequence shown in- FIG. 7A. The remammg spacing

pulses and marking intervals comprising this sequence
-are either transmitted by the distributor E-2 or by short- .
ing the distributor rings for periods timed either by the

probing segment P or a two-second timing tube V12 -
(FIG. 11) which controls operation of relay K-28. Thef'
“operation of the control unit to send out the- sequence LT

:'111ustrated in FIG. 7A wﬂl Nnow be- desenbed

Flirst mwz‘arzon sequence |

The eperatton of relay K25 caused eperatmn ef relay.

K-34 from battery through the right winding of K-34,
- conductor a of cable Y, made tongue b of relay K-25,
conductor b of cable Y, back contact and tongue d .of

relay K——41 tongue ¢ and back contact of relay K43,

conductor ¢ of cable X, tongue ¢ and make contact of

tact of relay K~37, conductor 64, and back contact and

tongue a of relay K-31, to ground. Relay K-34 locks

- up to ground at relay K—-—31 through its tengee a 111 shtmt_.-- ?

~ to the operating tongue b of relay K-25.

The operation of relay K-34 completes a steppmg cir-
gment P of distributor E-2, by con- .
- ductor 65, tongue. g end back contact of relay K-32, con- .

- cuit from the probe se

40

operation of relay K28 is delivered  over conductor 65,

tongue g and front contact of relay K-32, tongue ¢ ane’_

- front contact of relay X-28, and made tongue a of relay
- K-~33 to its right or opposing winding, to thus knock relay

~+ K-33 down. This same pulse ﬂews threueh relay K-32

'35

in an operating direction to retain relay K--32 operated.

- At the end of the probe pulse relay K-32 releases, open-

ing the holding circuit of relay X-28 at armature a. The

~ release of K-32 also unshunts the distributor rings and
“substantially terminates the two secend dwell fellew;ng

~-the received request pulse.

Aenvatmg character (mrervel c) ----['he movement ef.

. the stepping switch RS-1 during the operation and re-

lease of relays K-33, K-32 and K—28 placed it upon its -

- pomt 3 and the release of relay K-32 restored the step-

45 -

ping circuit to the steppmg magnet.

‘Therefore, the next revolution of the brush B1

~opens the line circuit at the three distributor segments S,

1 and 2 te tranemlt the aetwetmg eheraeter ef FIG 7A |

-normally operated relay K-3%, tongue ¢ and back con-

mterval Coi - .
Two ehamcz‘er dwell (mterval d) —The probe pulse

| -.OCCHI‘I’II]” near the end of the transmission of the activat-

55

‘ductor i of cable X, made tongue b of relay K-34, and

- conductor 66 to the stepping mavnet K-—M ef swueh
- RS-1, and thence to battery. |

80

Two seconds dwell~—The 'twe eeeends dwell (mterval )

b) following the request signal is created as follows: The .

- first crossing of the probe segment, following operation
of relays K-25 and K-34 steps rotary switch RS-1 to

ing character energizes the. steppmg magnet K-47 and.

. before 1ts release, while the wipers are still- on point 3,

ground is again epplted over the previously traced circuit
through the tongue of the stepping magnet, wiper W-11
“of level II and point '3 (strapped to point 2) to again
- -operate relay - K-33, ‘and at the end of the probe pulse
to operate relay K—3
‘moves to point 4, Thts completes a circuit for relay
K-28, mdependently of the 2 second timing: tube V-12
from ground at made tongue ¢ of relay K-32, conductor
¢ of cable X, beek contact and tongue b of relay K-29,

at which time the stepping switch -

- back contact and tongue b of reiay K-48, conductor 68,

- 85

© its point 2 at both levels I and II. The short-circuiting -

- circuit for rings R1 and R2 of the distributor is extended

relay K-24 to point 1 of level 1 of the mtary switch.

- - tributor brush B1 no opening of the line will occur at
~segments S, 1 and 2 of the distributor..
- lution of brush B2, as the probe segment is again en-

- gaged, the. steppmcr magnet K-47 of switch RS-1 oper-

- ates to-advance its pawl thheut hewever advenemg the

During this revo-

wiper W-11 and point 4 (level IT1) of smteh RS-1, and

‘conductor m of cable X to the winding of reley K-28.

- _The distributor rmgs R—--l R-2 are shorted at point 4,
 from wiper W-1, point 2, back eentact and-tongue b of

0
 ter.

. tor. brush steady markmg 1S applied to the line to preduee
-~ Consequently during the fo]]ewmg revolution of the dis- =

the- first dwell character following the activating charae-.__ '

.; . relay K-33 down and at the end of the pulse relays K-32

75

__and K—-23 release restermg the steppm‘r c1rcu1t to the -

‘Upon operation of K-32 |

~Thus

At point 3 the short
o threugh wiper W-1 for the distributor rings R-1, R-2 is
open.

The preble pulse occurring near the end of this rev-
olution is diverted by relays K~32 and K-28 to the oppos-
- ing winding of relay K-33, as before de scribed, to knock
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step magnet K-47, The rotary switch RS-1 remains on
point 4, to short the distributor for the next rotation
thereof, to thus transmit the second successive dwell of
the sequence. |

Step 1 and step 2 pulses (intervals e and f) —Near the
end of the revolution (2nd dwell), with relay K-32 re-
leased, the probe pulse energizes step magnet K-47 but
relay K-33 does not operate as before since its circuit
is open at point 4, level II of the rotary switch RS-1. At
the end of this pulse the switch steps to point §, opening
the short across the distributor rings. The next rotation
~ of the distributor, therefore, transmits step pulse 1 from
its open contacts S, 1, 2. Near the end of this rotation
the probe pulse steps the swiich to point 6, which also 1s
not included in the distributor shorting circuit so that the

next rotation of the distributor sends a step 2 pulse to the

line.

Second two character dwell (interval g) —Near the end
of the step 2 rotation the probe pulse energizes stepping
magnet K—~47 to again apply ground through point &
(strapped to point 2), level I te relay K-33 and at the
end of the pulse relay K—32 operates as before descrived,
~ and switch RS-1 steps to point 7 again shorting the dis-
~ tributor at level I and operating relay K28 through point

7. level II. Thus during the next two revolutions of the

distributor two full character dwells occur. The probe
pulse of the first revolution knccks down relays K-33,

32 and K28 as before, and the second probe pulse

- steps switch RS--1 to point &. '
- Third and fourth step pulses (intervals h and i) —At
point 8, level I, of switch RS-1 the short is absent from
- the distributor E~2 so that the following revolution sends
~ the third open step pulse to the line. The probe pulse
of this revolution operates K—47 again whereupon ground
at its tomgue is extended over conductor 67, through
tongue b and rear contact of relay K—48, conductor 68,
wiper II, point 8, level IT of the rotary switch, and con-
ductor 72 to the winding of relay XK-29, which
operates and (1) locks up through its tongue ¢ and
made tongue ¢ of relay K-34; (2) applies ground at
its made tongue 4 and tongue b and rear contact of
relay X—41 to the operating winding of relay K-28, which
operates and locks up over a circuit including tongue b
and back contact of relay K—41 and made tongue a of
relay K~26; (3) releases the locking circuit of request
relay K-25 at operated tongue d. The previously traced

made circuit of relay K25, extending from the spacing
contact of the line relay K21 to the winding of relay

K--25 is also opened ai tongue ¢ of operated rélay K-26.
At the end of the probe pulse which initiated the opera-
tion of relay K-2Z% the rotary switch RS-1 steps to 1ifs
point 9 which is open at level I, and the next rotation of
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~the distributor sends the fourth step pulse (station 1 se-

lection pulse) to the line. This as will be noted from

FIG. 7A is to be followed by a two-second dwell.
Two-second invitation dwell (interval j).—At the end

of the distributor revolution which produced the step 4

pulse, step magnet K-47 applies ground from ifs arma-
ture, conductor 67, tongue b and rear contact of relay

49, conductor 68, wiper W-2 of RS-1, point 9, level II,
‘and point 1, level I of rotary switch RS-2 to energize the
step magnet K48 of switch RS-2. The same ground is
also. extended through point 1, level II of RS2 and con-
ductor 62 over the previously traced circuit to relay K—-32.
At the eand of the probe pulse switch RS-3 moves to

b
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point 18; switch RS-2 moves to peint 2; relay K-32 oper-

ates from relay X-33 and shorts the distributor; and tube
YV-12 is actuated after a two-second interval to produce

 the long dwell, as previously described. At the end of this

two-second period relay K28 operates. The first prove
pulse following operation of K-28 knocks down relay
K=23 and at the end therecof relays ¥-32 and K-23 re-
‘lease. The long dwell introduced by the above operation
constitutes the invitaticn interval for station 1. If sta-
tion Wo. 1 has a message to transmit, it sends a 40 milii-

/8,001,009

_ 16
second open or answer-back signal during this invitation
period. The receipt of this pulse will condition the relay
station unit to transmit a series of seven stepping pulses
without intermediate dwells, :to step the tributary office
switches to their home position.
the present description that station No. L has no message

to transmit but that a message Is awaiting transmission

at station No. 2. Therefore, under this assumption there

will be no answer back pulse received during the two
second dwell following the No. 1 station selection pulse

(step pulse 4). In this event the central office will send
the fifth stepping pulse (station No. 2 selection) followed
by a two second dwell as shown in FIG. 7TA. |
Station 2 invitation (intervals k and 1).—With the ro-
tary switch RS—1 on point 19, which is open at level I,

and RS—2 on peint 2 the next revolution of the distributor

will send a space pulse to line (step 5). The next probe

pulse will energize step magnet K—47 to apply ground
through point 10, level ¥I of RS-1, and point 2, level 1.

of switch RS—2 to again energize step magnet K—48 and
also to apply this ground thrcugh point 2, level 1l of
switch RS-2 to again operate relay K-33 and at the end
thereof, to operate relay K-32, tube V-12 and relay K-238,
as before to send the invitation dwell to the line and step
switch RS—1 to point 11 and RS-2 to point 3.

Under the assumption that station No. 2 has a message

to transmit, it will respond during this long dwell to send
the 40 millisecond answer back space-signal to the relay
station. The line relay K-21, FIG. 10, moves to spacing

on receipt of the answer back signal, applying ground

from the spacing contact through tongue ¢ and back con-
tact of relay K~27, conductor 69, back contact and tongue
¢ of relay K-31, conductor 61, back contact and toangue

b of relay X-37, conductor & of cable X, tongue ¢ and

make contact of relay K-2§, tongue e and make contact
of relay K-29, conductor 9 of cable X, tongue f and make
contact of relay X-32, conductor f of cable X, and wind-
ing of relay K—48, which operates and Jocks to ground

through its operated tongue d, operated tongue e of

relay K—29 and operated tongue c of relay K~40. |
~ Steps 6 to 11 (intervals m to r)—The operation of
relay K-49 (1) at its tongue b opens the operating cir-
cuit for relays X—33 and the stepping magnet K—49 of

switch RS—2 so that they cannot be operated. The probe

pulse at the end of the 2 second dwell, during which the

40 millisecond answer-back signal was received, knocks

down relay K-33 and the end of the pulse relays K-32
and K-28 release, with the rotary switch RS-1 still on
point 13. The next six revolutions of the distributor,
which is unshorted at points i1 to 16 of switch RS-,

gends out six stepping pulse without intermediate dwells

and switch RS-1 is stepped to its point 17. These step-
ping pulses step ail of the tributary station switches RSS

to their home position. Point 17, level I, shorts the ro-

tary distributor to prevent further stepping pulses from

being transmitted. - - N o
Engagement of wiper W—11 with grounded point 17 of

.level 1T of switch RS-1 applies ground from this point

over conductor 68, made tongue b of relay K-40 and
operated tongue e of relay K-34 to the left winding of

relay K34 to cause an opposing current to flow therein, .
thereby to release relay K-34. With relay K.—34 released

the path of the probe pulse to step magnet K—47 is open
at tongue b thereof and the holding circuit for relay
K-29 is opened at tongue c¢. Release of relay X-29
opens the holding circuit for relay K44 at tongue e of
K29 allowing K—40 to release. Also one of the hold-
ing grounds applied to the marking contact of the line

relay K-21 is removed at tongue d of relay K-34.
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mit to the central office as described with reference to

FIGS. 3 to 6. The first space signal of this message

transmission operates the line relay K-21 to its spacing

contact to apply ground from the line relay through tongue |

It will be assumed for

With the tributary station selector switches in their
“home positions, station INo. 2 will be conditioned to trans-

f —— —_——- —_— -
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¢ and back contact of relay K—-—27 conductor 6@ back |

' -contact and tongue ¢ of relay K~31, conductor 81, back

contact and tongue b of relav K—37, conductor % of cable

X, tongue ¢ and make contact of relay K-26, tongue e
.and back contact of relay K-22 and conductor ¢ of cable

Y, to the winding of relay K-22.  Relay K-22 is slow-

to-release and hence stays operated by the intermittent
ground applied by the message spacing pulses, during con-

tinuous message transmission from the tributary station.

Magnet RC-2 in the local circuit of the line relay K-21
follows the received signal and controls the’ operation -
of a recordmg prmter repurfereter PR at’ the een’u al'_-

office. _h
Second mvztaz‘tcm seqaence SR

tion is finished by running out of the tape or is otherwise

interrupted, the line goes continuously marking and relay

- K~22 releases by removal of its operating ground at the
~ line relay K21, Release of relay K~22 removes resist-
ance R~21 across condenser C-4 and grounds the cathode
of timing tube V-11.
and after a perled of thirty seconds tube V-11 conducts.

- pulses and dwells are transmltted to invite each of sta-
tions-No. 4, 5 and 6.in turn, rotary switch RS-2 advanc-

| ‘ing one point of each station invitation.

Eventually, either i n “+this or in a sueeeedmg 1mr1ta,t10nﬁ |

"‘sequence the final or station No. 6 will be invited to
~ transmit by the provision of a two second dwell following

the ninth step pulse. If station No. 6 has no message to
transmit it will not transmit the 40 millisecond open.dur-

ing its invitation dwell pened ‘When no such answer-

10

When the message transnussmn from the tnbutary ste--f 1

back or acceptauee signal is received in the invitation se-

‘quence relay K-4@ wluch operated, as previcusly de-'

scribed, in response to such answer-back signal, remains

‘unoperated. 'When switch RS-1 reaches point 15 with
relay K-49 uneperated the next probe pulse operates step

magnet K~47 causing ground through its armature to be

- extended thmugh back- contact and tongue b of released

- relay K~40, wiper W-2 point 15 of switch RS-1, point

20

The condenser charge builds up

Any operation of- relay K-22 dunng this thirty second

interval as by resumption -of ‘transmission will discharge
If no fur-

condenser C-4 to- restart the charging cycle.
ther operation of relay X-22 occurs and if none of the

- station selection switches S-1 to S-6 are operated to
gelect a partleular tnbutary station, :the “operation of

~ 'which will later appear, tube V-11 will eventually con-
duct-and close a circuit from " ground at its  cathode,

through the tube, conductor 73, made tongue b of relay nermal

“-tow second dwell following-the tenth step pulse.

30

K~26, back contact and tongue f of relay K34 eendueterff

74, tengue d and fromt contact of relay K~39, conductor -
75, tongue d and its lower contact of station - selector

'SWItChES S-1 to S-6 in series, conductor 76, tengue e and
‘make contact of relay K-26 and conducter 77 to r1frht

coil of relay X-25. - Relay K-25-locks up in: the same

manner previously described in connection with its oper-
~-ation in response to a request- signal.
K-22 over its tongue ¢ to extinguish tube V~11-and initi-

ates another invitation sequence ef the same rlature es_'

.'that just described. - --
since pomts i7 and 19 te 33 of the retery sw1teh RS—I

are wired in parallel to points 1 to 16 (extra point 18 be- .
45

ing passed during the dwell interval b) it may-be assurned,

It operates relay

35

7, level T of sw,tteh RS-2 and its wiper to operate step

- magnet K-48, The same ground through point 7, level

II of RS-2 and its wiper, conductor 69, front contact and
armature A of relay K-34, conductor d of cable X, arma-

‘ture f and back contact of relay K-32 and left winding
“of relay K~33 to battery, operates the latter relay. Re-

lay K~33 locks up and at the end of the probe pulse oper-
ates relay K-32, as previously described to introduce a

Switch
RS-2 also steps to point 8 at the end of the probe pulse

~ from which itself steps to its home position at point 1.

This long dwell serves at the tributary station to release
relays K-7 and K-9 as described with reference to FIGS.
3 to 6. and thus restore the tnbutary statmn relays to
- While swttch RS—I is stﬂl on pGlHt 15 WIth step magnet

at conductor 67, 674, back contact and tongue of relay

~ K~40, conductor 68, wiper W—-—Z and point 15 of switch
- RS-1, and conductor e of cable Y to the winding of rélay

10

for ease of enplanatlon that wipers W-1, W-11 are-again

on.points. 1 of the switch. Since station No. 2 was -last

selected for operation the wipers of switch RS-2 will be -

on points 3. -In this next invitation cyecle: relays -K-34,

K-33, K-32, K-28 and K-29 operate -and. relay- K-25

releases as prevmusly described  to: transmiit the busymg,

~activating and step 1, 2 and 3 pulses,. However, when

the wipers of rotary switch RS-1 reach points: 9 and 10

50

- of relay K-40,

K~-41 to-operate the same. Relay K~41 locks u up through

1ts left winding and make armature b, and make armature -

-d of relay K-29 to. ground. ' Relay K-4® is operated from
-~ ground at meke tongue a-of relay K-41, make tengue e
- of relay K-29, conductor g of cable X, make tongue f

of relay K-32, and conductor f of cable X to the winding
‘The locking circuit .of K-26 is broken
at armature b of relay K-41 and relay K—26 releases.
At the end of the probe pulse switch RS~1 steps to point

16 and at the end of the dwell (fel]ewmg step 10) it
moves to point 17. Ground at point 17, level IT of RS-1
through conductor €8, make tongue & of relay K—44 and

~make tongue e of relay K-34 knocks this latter relay
‘down. Relay K-34 on release. opens the locking circuit
for relay K-29 and relay X-29 in turn opens the locking

- circuits for relays K—-40 and K-41 so that they release.

to transmit the step 4 and 5 spacing signals (station Nos.

1 and 2 identification), the ground from stepping magnet

K~47 cannot operate stepping magnet K—48 or. relay K-33
since the operating circuit for these elements is open at

points 1 and 2 of switch RS-2, the 1esnpers of which now
rest on point 3. Consequently there is no dwell follow-
ing the fourth and fifth stepping: plﬂses (stations Nos.

1 and 2 selection) and station No. 3 is the first station

afforded an opportunity to transmit. However, with

switch RS—1 on point 11 the next probe pulse will apply |

ground from stepping magnet K-47, point 11 of level II
of RS—1 and point 3 of RS5-2 level 1 to step. magnet K-48,

and from point 3 of level II to operate relay K-33. This
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Upon release of these relays the central office set is re-

- stored to normal and in coadition to respond to. the next

request signal from the tributary station.
If station No. 6 had accepted its invitation, rtlay K48

o weuld have been.in an operated condition as RS—1 was

stepped onto-point 15 and no dwell would have been
mtrodueed after step 10 to close-out the tributary sta-
ticn. However, following message fransmission - from

station No. 6, relay K-25 would reoperate, as described

before, and cause a final signal sequence to be trans-
mltted under the direction of rotary switch RS—1. Dur-

.65‘-..'mg this sequence, rotary switch RS-2 rests on point 7,

1 which position no invitation dwells will be inserted:

resulis in a two second dwell being applied to the. line

following the step 6 pulse (station No. 3 selection) which
invites station No. 3 to transmit. . If station No. 3 re-
sponds with a 40 millisecond. eper_l answer-back signal,
relay- K-4¢ will again operate in response thereto, result-
ing in elimination of further dwells between the re

onto its point 4 and rest there until the next invitation

70

.....

following station identifving step pulses 4 througll g
and eensequently none of the tributary stations may re:

spond to send an. answerback signal to the central office
and as a eensequence relay K—40 will be unoperated

~when the rotary switch RS—1 comes to rest on point 18

12in- o

ing stepping signals, and rotary switch RS-2. will move
~ tion relays to normal, as described.

_cyc_le_ If station- No 3 does not respond further step 75

so that a two second dwell will be inserted after the tenth
stepp ulse for the purpose of restoring the tributary sta-
awitch RS-1,-at

point 15, level I, effects eperatlen of reley K-41 Wh1ch

K47 energized ground is applied through its armature
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in turn operates relay K—48, heretoiore described. Re.
Jay K-40 effects the release of relay K-26 and a5 swiich
'RS-1 moves over point 16 onto point 17 following the
dwell period zelays K-34, K298, K-40 and K-41 are
released to restore the central office set to normal to
receive another request. | o

Sdéétfng a t?ibumr)_r_ -Smtfcn for reception of a message

The central office may at any time operate one of the
‘station selection switches S—1 to S—6 to select a tributary
station to receive from the central office. If the circuit
.is busy at the time the station selecting switch is op-
‘erated the actual selection waits until the line becomes
idle. By way of example, let it be assumed that the cen-

tral office has a message for transmission to tributary

‘station No. 2. The switch S-2 (FIG. 9) will be operated
and Jlocked in its lower or opsrated position.
switches each have a set of four movable tongues «, b,
c-and d and cooperating stationary coutacts. Tongue d
and its lower contact of all switches are connected in a
series circuit, with the winding of relay X-25 as pre-
viously traced. Otherwise, with the exception of tongue
.¢ and upper contact of tongue b, all corresponding
tongues and contacts of the six switches are connécted
1n multiple. Tongue a controls the operation of the sig-
nal lamps; tongue b the operation of the automatic mes-
sage numbering machine, one of which is provided for
each ftributary station; tongue c¢ determines the station
selection and tongue d initiates the selection cycle.
- - . Upon operation of switch S-2 for selection of tributary
~station No. 2, ground on the back contact and tongue b
of relay K-26 (FIG. 15) is applied through back contact
and tongue f of relay K-34, conductor 74, tongue a and
make contact of normally operated relay ¥-392, con-
ductor 75, tongue d and lower contact of station selec-
tion switch S-1, tongue d and upper made contact of
station selection switch S-2, conductcr 78, tongue d and
‘back contact of relay K-35, conductor 7%, tongue 4 and
back contact of relay K-37 and conductor 8¢ to the
operating winding of relay K-31. Relay K-31 operates
and -locks up through the traced toangues of relays K-37
- ‘and K-35, switch 5-2, switch S-1 and conductor 75 to
‘the tongue a of relay K-31. Switch &2 at its tongue a
and upper made contact applies ground 81 (FIiG. 9) to
one términal of signal lamps I-1, I-2 and I-3. Standby

light I-1 only operates, however, over a circuit from its

opposite terminal, conductor a of cable Z, conductor 82,
back contact and tongue e of relay X-37, conductor 83,
‘back contact and tongue ¢ of relay K-35 te A.C. power.
- The first probe pulse from segment P of the distributor
E~2, following operation of relay K~31, is sent from the
distributor over conductor 65, through tongue g and back
‘contact of relay K-32, make contact and tongue b of
relay. K-31, and conductor 84 to the step magnet K-46
of ‘rotary switch RS-3, which at end of the pulse steps
- the switch to point 2. The wiper W-1 of level I of this
switch, it will be remembered, is in the shorting circuit
of distributor E~2 and movement of the switch to point 2

‘ihese
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| 20 | |
knocks down relay K-33 and at the end of the pulse
relays K~28 and K-32 release, as before described. Re-
lease of relay K~32 opens the short across the distributor
rings and during the following revolution distributor -2
sends the activating character to the line (FIG. 7C).

“The next two probe pulses step switch R5-3 successively

to points 4 and 5, in esach of which positions the dis-

tributor E-2 is again shorted at level II. Cconsequently
a two character dwell is applied to the line. At the end

of the second character dwell, rotary switch RS-2 steps

‘10 point §, again removing the short from the distributor
‘at level I and operating relay. K-33 at level IL

This
resulfs in a step pulse being transmitted, exactly the samie
as occurred at point 3. At point 6, level II, relay K-33
is operated as described -with reference at point 3 and
as switch RS-3 steps to point 7 following transmission
of the first step pulse, relay K-32 operates in series with
relay K-33 again shorting the distributor and opening

the stepping magnet circuit. Relay X-28 operates from

ground at wiper W-11, point 7, level I, which causes
release of relays K—-33 and K-32 at the end of the next

N M-

revolution of the distributor, -as has been described.

Thus switch RS-3 stays on point 7 for one exira revolu-

tion, to produce the second two character dwell (FIG.

7C 3. The rotary switch RS-3 now steps of points &, 2

and 18, at which points the- distributor is unshorted, to

- thus transmit step pulses 2, 3 and 4 in succession,
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opens this short at that point. At the same time ground

from wiper W-2 of level Il applies ground through point
2, conductor 85, back coniact and tongue 2 of relay
K--34, conductor d of cable X, and tongue e and back
contact of relay K-32 {o the winding of relay K-33,
which operates. The next revolution of the distributor
transmits a space or busy signal from segments S, 1 and
2 of ring R-1 and the following probe pulse steps switch
‘RS-3 to point 3, removing at level II the operating ground
for relay K-33. This causes relay K-33 to lock up over
its tongue b and the winding of relay K-32, as previocusiy
described. Relay K-32 reshorts the distributor at tongue
¢, opens the stepping circuit to switch RS--3 at tongue 3
and removes negative and applies positive battery to the
grid of timing tube V-12 to produce a two second dwell
following the busying character. After relay K-28 op-
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erates through tube V-1iZ, the following probe pulse 75

However, since in the assumed operation station No, 2

If station No. 1 is to be selected, the ground at level
Il point 1§ would be extended through tongue ¢ and the
upper make contact of switch S-1 to operate relay K-33.
is to be selected, relay K-33 will remain unoperated and
switch RS-3 will step to its point 11, thus sending an

additional or step 5 pulse which is the station No. 2 identi-

fying pulse. At point 11, level II of RS-3, ground is

‘applied over conductor b of cable W, through the ¢ tongue
and upper contact of station selection switch S—-2 and -

thence by conductors 86 and 85, back contact and tongue
n of relay X-34, conductor d of cable X, and tongue e

.__;and~-back contact of relay K~32 to the operating wind-
ing of relay K-33. The next probe pulse steps RS-3

to point 12, operates relay K-32 to short the distributor, -
stops the stepping of switch RS-3 and introduces, through
tube V-12, a two second dwell. Ground at point 12,
level 11, is extended by conductor ¢ of cable W through -
armature ¢ of station selecting switch S-3 and lower con-
tact thereof, conductors §7, 88, tongues 4 and make con-
tact of relay K-32 and conductor 89, to the winding of
relay K-27 which operates and locks up at its tongue a
in shunt to the contacts of relay K-32. | -

The two-second dwell, as described with reference to
FIGS. 3 to 6, selects station No. 2, which in response
thereto sends out during this dwell an answer-back 40
mullisecond open line condition as previously described.

When this answer-back signal is received at the central
office, it causes ground to be applied from the spacing
contact of line relay K-21, tongue ¢ and make contact of
relay K-27, conductor 99, operated tongue i of relay
k—-32, and conductor 91, to the winding of relay K-30,
which operates and locks up through its tongue b, con-
ductor 92, and tongue b of relay K-35, |

The next probe pulse, following the 2-second timed
operation of relay K-28, knocks down relay X-33 and,
as a consequence, relays K-32 and K~28 release. The
succeeding six revolutions of distributor E-2 step the
rotary switich RS-3 onto points 13 to I8 with the dis-
tributor E-2 unshorted thereby to transmit step pulses 6 -
to 11 (FIG. 7C), which advance the tributary station
rotary switches to their home position. Ground -at point
18, level I of switch RS-3, over conductor 93, operates
relay K-37, and the wiper W-1 at level I, point 18,
shorts the distributor E-2 over conductor 94, tongue b
and back contact of relay K-43, conductors 95 and 55,
wiper W-1 and point 1, level I of switch RS-1, con-
ductor §6, conductor k of cable X, conductor 71, rings
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. R~1, R-2 of distributor. E—Z and conducter 84 back. to

wiper W-1 of switch RS—3 “Standby” lamp I-1 is
| extmgmshed at tongue e of relay K-37 and “operate”

22

| eperate the eluteh magnet CM-A of transmltter Txr. A.

Relay K-44 which also derives its ground at the trans-

' mitter CM—-A as previously. described, remains operated.

lamp I-3 is energized from power thmwgh tongue ¢ and

back contact of relay K-35 (FIG, 12), conductor 83,
tongue e and make contact of relay K—-37 conducter 06,

- tongue 4 and make contact of relay K-36, and conduetor
¢ of cable Z to the lamp I-3. |

If the answer-back had not been' recewed to eperate_-
10

relay K-39, this power circuit would have extended from

The operation of relay RA apphes battery at its left

‘tongue, back contact and tongue a of relay RN, conductor |
131, make-before-break contacts g of tongue ¢ of relay

- K-36, through the wmdmg of relay K~45, conductor 112,

tongue 4 and break contact of relay 30 and conductor

b of cable Z to “no answer" Iamp 1—2 rather than the
“operate” lamp I-3. |

With relay K37 opei'ated at the end cf the eteppmg '

sequence a circuit is completed for relay K-44 (FIG. 12)

from battery through the relay winding and over 2 cir-

cuit extending though the closed make-before-break con-
- tacts f of tongue d of relay K~36, ‘conductor 97, tongue

' ‘[ and make contact of relay K-37 conductor 98, tongue

a and back contact of relay. K—-35 conductor 99 make
contact and tongue c of relay K—-39 and conductor 106,

15

- clutch magnet of the numbering machine. --
flows from the contacts of relay RA threugh the wind-

~ tongue ) of station selection switch S2 and its closed con-
tact-and thence by conductor b of cable V to. the clutch

magnet CM-2 of the numbering machine provided for
station No. 2, and the letters sensing contact LS thereof
to ground. Relay K—45 is thus operated together with the
Current also

ing of relay RN but the shorting effect of the ‘number
transmitter keeps RN from operating. The numbering

- machine Txr. 2 cperates through a numbering ¢ycle, send-

~ to the clutch magnet CM-A (FIG. 8) of transmitter A
and "the tape-out and lever contacts thereof to ground.
“The current in this circuit is sufficient to operate relay -

- K44 but lnsufﬁclent te eperate the transmltter clmeh :
o magnet CM-A,

Relay K-44 apphee battery throuﬂh its

mde eentaet =

M conductor 161, tongue ¢ and back contact- of relay |

- K~-38, operated tongue b of relay K~39, conductor b of

cable X, and back contact and tongue g of relay K-34

to the coil of relay K~43 and thence by conductor 102,
- back contact and tongue a of relay K-42 and conductor -

30

103 to the probe pulse P of distributor E-2. Thus the
probe pulse, following operation of crelay K~44, will op-

erate relay K+43. At the end of the probe pulse current

“through the left coil of relay K-42, conductor 104, tongue

d and winding of relay K-43, its tongue g, conductor 105,

back contact and tongue ¢ of relay K-38, conductor 161,
clutch magnet CM~A of text transmitter Txr. A is

-~ and contact M of relay K-44, operates relay K--42 and

N holds relay K-43 operated

Relay K-39, which is nor

13.1137 operated by a Cll‘Clllt

from battery through its winding, the anode and cath- -

ode of tube: V-14, and back contact and tongue ¢ of
relay K—42, is releaeed by the above mentloued epera-
tion of relay K-42. The operation of relay K-43 opened

40

-with tongue d of relay K-36.
- of relay K~36, condenser C-29 of tube V-14 is charged

ing to the line L through the relay TR. At the end of the

numbering cycle the letters sensing contacts LS open the
operating. circuit for the numbering machine and relay

- K~45 and allow sufficient current to flow in the winding
- Subsequent closure of

of relay RN to operate the same.
the letters sensing contacts LS does not cause further op- -
eration of the numbering meehme since its circuit 15_ |

- opened at armature g of relay RN,

At this time relays K-30, K-37, K-44, K—38 RNN |
RA and RN are operated’ and relay K—45 is just released

| Removal of ground at the contact M of relay K~45 sends

a negative pulse: threugh condenser C-33 causing . tuhe
V-15 to conduct. Current through tube V-15, over a
circuit from battery at the tongue of relay K—-—44 its left

~ contact, coil of relay K-36, anode-cathode of tube V-15
and’ gmund at tongue b of relay K-35 causes relay K-36
‘to operate. Relay K~36 cpens the holding circuit for relay
25

K-38, which releases but relay K-44 remains operated

from greLnd at operated tongue d of relay K-36. Relay

RA (FIG. 8) also remains 0perated from ground at the

- made tongues d and e of rela:&r K-36. The circuit for the

opened at the make-before-break contacts: f, associated
During the oyerated time

to negative battery through made tongue b of relay K-38.
~Upon the release of relay K-38 condenser C-29 starts to

45

the short from point 18 of switch RS-3, across the dis-

tributor rings so that the next rotation of BE~2 transmits |

a message activating character to the tributary station

to condition the pnnter at the selected station for re-
sponse to line sig als,”
this rotation is directed over conductor: 183, tongue «

- of relay K-42 and its right. heldmg winding to the right
mndmg of relay K-~38, to operate relay K-~-38. Rela'y!

“The probe pulse at the end of

K~-38, at its  tongue’ c, opens the holding circuit for

relay K—4a which releases and restores the short tc.the -
~distributor E~2. The fellewmg pulse from the trans-
R—4 is directed over conductor
106 and operated tengue e of relay 38, operated tongue' s

' ‘mitter segment X of ring

K-42,

-charge to pesmve through tongue b of relay K-38 and

its back contact, and tongue b and back contact of relay
causmg tube V-14 to conduct when the voltage
acress C-29 is approximately zero. This completes a
circuit fmm battery through ‘the wmdmg of relay K-39,

50..'_'tube V-14, and ground at tongue ¢ of relay K42, Dur- .

ing the charging time of condenser C-29, slow-to-release’

-relay RNN (FIG. 8) releases, ehertmg the left or high

resistance Wmdmg of réelay RA, Following the release

of relay K-38, a probe pulse is transmitted from distribu-
tor E-2, over conductor 183, tengue a and back contact
- of rele,y K-42, conductor 1@2 coil of relay K—43, tongue

. g and rear contact of relay K-—--34 conductor & c}f cable

a and right wmdmg of relay K-42, and right winding

- of relay K-38 and serves to keep relay K-42 operated' ’
~until the end of the pulse at wmeh time relay K—42 re-

* Relay K-38 remains operated from ‘battery at

leases.
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contact M of operated relay K-44, conductor 101, op-
erated tongue c of relay X-38 and its left winding, and

cenduetor 167, to ground at tongue b oi relay K-386,

1tter Txr. A, over a pre-

from. ground at the text trans

85

- With the release of relay K~42, a circuit is completed " to battery at the tongue of relay K-44.

X, tongue b and make contact of relay K39, rear con-
‘tact and teegue ¢ of rela.y K-38 and conductor fml to’
‘battery at the tongue of relay K—44, thus causing relay

K-43 to operate. Relay K—43 holds up at the end of the

probe pulse from ground through the. left ‘winding of

relay K-42, conductor 164, operated tongue d of relay
K~-43, its coil and operated tongue a, conductor 105, back

. contact and tongue ¢ of relay- K—-3$ and cenductor 101,
Relay K42 18

- thus-operated to open the holding circuit for relay K—-39

viously traced circuit including the clutch magnet CM~A

of the transmitter and the tongues of relays K-36¢, K-35,

K—-37 K-36 and thence from contact f of relay K-36

over a circuit including conductors 108, 109, tongue e
of ‘relay 42, tongue a of relay K-38 and conductor 110,

to. the wmdmes of relay RA in series (FIG. 8) and made

tengue b of normally operated relay RNN to battery.
Relay RA operates but the current is not sufﬁment 1o

76

“which then releases.

the receiving printer at the tributary station, which be-
came Ioeally greunded dunng the leng 1nterva1 followmg -

Relay K-43 also operated to open
-the short acress the distributor E-2 at its operated tongue
wo b, conductor 94, and point 18 of level I of the rotary
 switch RS-3 on which the wipers of this switch are still
-resting. As a result the next revolution of the distribu-

~ tor E-2, sends out another actwetmg pulse to condition N -
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‘the operation of the numbering ‘machine, to receive the
message about {0 be transmitted. |
At the end of this revolution of distributor E-2 the
- 'pmbe pulse is transmitted over conductor 163, operated
~tongue ¢ and right coil of relay K-42 and rwht wind-
ing of relay X-38 to reoperate relay K-38. Ground,
“having been removed from the starting electrode of tube
V—-M at cperated tongue d of relay K42, a holding ¢ir-
cuit 1s now cempleted through tube V-19 to the left wind-
ing of relay K-~38, its operated tongue ¢ and conductor
101, to battery at rela'y K~44, Relay K-38 at its tongue
¢ opens the holding circuit for relay X-43, which releases
and reapplies a short to the distributor E-2. The fol-
lewing pulse through transmitter segment X of distributor
- E~Z, conductor 186, operated tongue e of relay K-38,
operated tongue g of relay K—42, and its right coil, and
the right coil of relay K-38 keeps relay K—-42 operated
until the end of the pulse, at which time it releases, caus-
ing relay X-36 tc release and thus shorting tube V-18,
Relay K-38, however, remains locked over conductor
107 to ground at tongue b of relay K-38. Thus with re-
- lays RA, K-38, K-37 and K-3¢ operafed a circuit is com-
- pleted for the clutch magnet CM-A of the message {rans-
mitter A, from battery at the front contact and tongue a
of relay RA, right winding of relay RA, tongue ¢ and
~ back -contact of relay RNN, conductor 118, operated
tongue g of relay K—-&S,"-tangue‘e and back .cOntact of
relay K—-42, conductors 109, 168, make-before-break con-

 tacts f, associated with tongsue d of unoperated relay
K-36, conductor 27, operated tongue f of relay K-37,

c"*-:mduvsto-r 08, tongue a and back contact of relay K-35,
conductor 99, operated armature ¢ of relay K-3¢ con-
ductor 100, clutch magnet CM—-A of text transmitter Txr.
A -and transmitter control contacts MC to ground. The
text transmitter A thereupon operates to transmit its mes-
sage to the line L through the relay TR.
- In the foregoing description reference was made 19
FYI(G. 7C for the signal sequence effective to select sta-
- tion No. 2. Had it been desired to selected station No.
6 a signal sequence as shown in FIG. 7D would have
~been sent, 1n which the two samnd dwell occurs fol-
lewmg the ninth step pulse

Station dlsconnecrion

- When tape runs out of the text transmitter A, FIG.

8, the tape contact MC opens which causes the clutch
magnet CM-A and relay K—-44 to release. Relay K-44
opens the holding circuit for relay ¥—38 and relay K-38,
upon release, opens the short across condenser C-25 of
tubs V--13, which extended from the cathode side of
condenser. C-Z5 over conductor 114, tongue 4 and front
contact of relay X-38, and conductor 115 to the op-
 posite side of condenser C-25, thus grounding the cathode
and one side of condenser C-25 through unoperated
tongue d of relay K~38 and operated tongue g of relay
K-37. Condenser C-25 thus charges to trigger poten-
tial rendering tube V-13 conductive through the coil of

relay K-35, Relay K-35 operates and locks up over

conductor 1186, operated tongue / of relay K-~37, conduc-
tor 117 and operated tongue b of relay K-35, This lock-
mg circuit shorts and extinguishes tube V-13. Tubs V-13
is timed to operate 30 seconds after the end of message.
However, during this interval the operator may effect op-
eration of relay K-35 by depressing the disconnect key
DS (FIG. 9) and thus apply ground to relay K-35 over
conductor ¢ of cable 7, back contact and tongne ¢ of re-
lay K-31, conductor 118, made tongue A2 of relay K-38

and conductor Hﬁ t(} the coil of relay K-35 {o operate

the same.

Qperation of rﬂlay K-—35 at its tongue ¢ opens the cir-
cuit for the operate light I~-3 and closes the circuit to the
disconnect light 1-5.  Relay K-35 at its tongue b removes
ground from the locking circuit 92 of relay K-3¢ which
then releases. Relay K-31 also operates from ground

~at released tongue b of relay K-26, back contact and
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tonguse f of relay X34, conductor 74, made tongue a of

* relay K-39, conductor 75, tongue d of selector switches
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S-1, S-2, conductor 78, made tongue d of relay K-35

and conductors 228 and 8¢ to the winding of relay K-31.
"‘his relay locks up over conductors 88, 120, operated

tongue d of relay K-35, conductor 78, smtches S-1, S—Z
conductﬁr 75 and tongue a of relay K—-—31

With relay K—31 opcrated, a probe pulse from dls-"_

tributor B-2 is sent over conductor €5, unoperated
ongue g of relay K-32, operated tongue b of relay K~31
and conductor 84 {o the stepping magnet K-46 of rofary
switch £S-3, which now moves on to its point 19. The
removal of gmund at point 18, level II, releases relay
K~-37. The distributor E-2 is unshorted at ‘point 19,

ievel T, causing a space pulse to be sent to the line on the |

next rotation of the distributor. ‘This is the first or acti-
vating character of the disconnect sequence (FIG. 7E).
Ground from point 18, level II, conductor 85, unoperated

tongue 7 of relay K-34 4, conductor d of cable X and
«onzue e of relay K.-32, causes operation of relay K~33.
The next probe pulse steps K—-46 as before to point 26

where the distributor E-2 is again shorted at level 1.
With removal of ground at point 19, level II, relay K-33

iocks up through its tongue b and right winding of relay
As described in
connection with the seclection of a station, relay K-32

K-32 causing relay K-32 to operate.

prevents the probe pulse from operating stepping magnet
K-46 and shorts the distributor E-2. Ground from

point 20, level I1, and conductor 121 operates relay K-28

which locks up through its tongue ¢ and operated tongue

a of relay K—32. The next probe pulse knocks down

relay X-33 and at the end of the pulse relays X-~32 and
K-28 release. At the end of the mnext probe pulse two
dwell characters will have been transmitted and stepping

switch K—46 operated to step its wipers onto point 21
which at level I unshorts the distributor E-2 10 catse a-

pulse (stzp 1) to be sent to the line. The rotary switch

- RS-3 is now stepped around to its point 1 and during
this movement the distributor is grounded and pn--

srounded at level I to send stepping pulses at points 22,
2’-5 26, 27, 28, 29, 36, 31, 32 and 33, but no pulses at

~ points 24, 25, thereby to produce the disconnect sequence
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chown in FIG. 7E. At point 1, level I, switch RS-3

again shorts the distributor, and ground at point 1, level
11, conductor 122, operated tongue ¢ of relay K-35, and
conductor 123 operates release magnet RM of the station:
selection switches, permitting the operated switch S-1 fo
The holding circuit for

3-8 to be returned to normal.
relay K-31 is opened at tongue d of the released switch,
such as S-2, and the holding circuit for relay K-35 .is

- opened at released tongue e of relay K-31.
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Invzmtwn tzmer
 In order to automatlcally send out mvltatlon sequences

to the tr1butary stations on a periodic basis, a timer BE~1

(FIG. 16) is provided which has two sets of cam op-

erated contacts M and N, the former being closed mo-
- mentarily every ten minutes and the latter being closed
Upon closure of con-

nine and one-half minutes later.
tacts M, if no invitation cycle is in progress, that is, if

relays K-25 and K-26 are unoperated, relay K-23 op-

erates through contacts M, tongue e of relay K~25, con-
ductor d of cable Y and releassd tongue a of relay X-26,

and locks with its contact b in shunt to timer contact M. _-

Relay K24 is operated nine and one-half minutes later
through operated armature a of K-23 and costacts ‘N.

1f during this nine and one-half minute period relay K-25
operates in response 1o a request fmr_n a tnbu_t_a_ry star

tion, relay K-23 will release and relay K~24 will not op-
erate.
interval, relay K-24 upon operation locks up through its

tontgue a, conductor 124 and tongue ¢ of relay K-29 to
ground. Ground through tongue ¢ of relay K-24 op-
erates relay K-25 which responds to start an invitation
cycle in the same manner as in response to a request frony

‘Should relay K-25 not operate during this timed

k. =
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a tnbutary station, eXcept that relay K-24 cpcns, at . its
tongue b, the shert across the distributor at point 2, level

26

selecttcn ef cther stations on said way ClI’Cl.lIt for transs

mlssmn, said selective . control: means being further re-

I, of retary switch RS-1 to thus send a busy pulse preced-

lng the invitation cycle.
'Thus, it will be noted that a system has been provlded

in ‘which any one of a plurahty of trlbutary stations hav- |

Ing 4 message to transmit may initiate the. transmission

of an invitation cycle from the central office,. ¢ach such

cycle including sufficient invitation sequences ‘each of a
uniform number of open line pulses, to glve each station

tion.

sponsive to the termination of said invitation sequence to
initiate the transnutter ef the selected station mto epera--

220 A telegraph system as deﬁned in claim 1 in whlch
means is provided at each tributary. station to initiate

“operation of said means at the central cﬁce fcr sendmg

- said invitation sequence,

10

on the way circuit one opportunity to seize the line and_ |

~transmit thereover. Each of the open line conditions is

followed by a short (4 code pulses) closed line condition,
a two character dwell or-a two second dwell and that the
relative length and disposition of these dwells in the invi-.
tation sequence selectwely controls the tributary station -
It
- will be further noted that the number of signal sequences
transmitted in each invitation cycle will. vary depending

sets to invite each station in succession to transmit,

a upon the number of stations acceptmg -the invitation to

in Wthh a two second dwell follows the tenth step pulse,

in addition to each accepted invitation sequence, in which
a two second dwell occurs fellowmg cne or more ef the_

sm station identifying steps (4 to 9).

| 'pendently cf requests from the trlbutary stations.
cycle -may consist of a single invitation sequence, in the
event that none of the ftributary stations. accepts, this

~single group ceastttutmg both the station invitation and
station normalizing sequence; or the cycle may include a

total of seven s1g1:1al sequences (Six selectlng and one Te-
storing) should all six stations accept in turn.

‘The central office, it will be recalled, may also select _-'35,

any trlbutary station -for transmission - thereto by the__.;

15
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- transmit, there being one station normalizing sequence,” -

3. A telegraph system as deﬁned in claim 1 in Wthh
means is provided at the central office responsive to ces-
sation .of operation of a trtbutary stat1en transmltter to-
mttlate another invitation sequence. -
4, A telegraph system as defined in clalm 3 in wmch

'means is provided to modify. the spacing and ‘marking in-
. tervals of said other invitation sequence so as to preclude
~ the selection for eperatmn ef. the prevmusly selected sta-.

tion transmitter. o |

3. A telegraph system cemprtsmg a central office, ‘a
plurahty of tributary stations, a way circuit connecting -
said central office with said tributary stations, a. message

- transmitter at each of said tributary stations, & message’

| " 925
- o It will be further remembered that the central oﬁice -
| may initiate, on a timed basis, an invitation. cycle inde-
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recorder at the central office, each of said message trans-~
mitters. betag normally inoperative over said way circuit,’

selective control means at each tnbutary station to con-
“dition its transmitter for operation  over the way circuit

when it has a message Waltmg, means at the central office
for sending over said way circuit an invitation sequence

of a fixed number of open and closed line intervals, in-

cluding a station identifying open and closed line inter-

- val individual to each station on the way  circuit,- said
- selective ¢ontrol means at each station cempr1s1ng means

respcnswe at successive stations to successive ones of said.

station identifying intervals, when the closed line portion
thereof 1s of predetermmed length, to enable each station

- in succession to. accept the invitation to transmit, means

‘transmission over the way circuit of a selecting sequence

invitation sequence and with a two second dwell follow-

ing the’ station identifying pulse of the station to be se-

lected. The selected station is autemaucally cut out at
the end of transmission by a cutting-out or statlon nor-
malizing sequence.

It will be understood that many variations in the de-
- tailed circuits and equipment for effecting the operation

10
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defined may be made without departmg from the spirit -

or essential attributes of the invention which is not to be
limited except in accordance wnh the spec1ﬁc llmltauons
of the claims. | . -

- What is claimed is: | |

1. A telegraph system compnsmg a central office, a

- at each station initiated into operation upon such accept- -
having open line pulses equal in number 1o those of each

ance by the station, for transmitting a signal to said cen=

“tral office’ during" the station 1dent1fy1ng interval of the
accepting' station, means at the central office responsive
- to said ‘last mentioned signal for varying the length of

succeedmg station identifying closed line intervals where-

by to preclude the acceptance by succeeding stations, and .

means initiated into operation at the end of said invita-
tion sequence to initiate operation of the accepting sta-

- tion- transmitter over said way circuit to transmit permu—. |

. tation code signals thereover.

50

plurality of tributary stations, a way circuit cennecnng o
“each of said central office with said tributary stations, a B

- message transmitter at each of said tributary. stations,
message recorder at the central eﬁce, each of said mes-

_ way circuit, selective control means at each tributary sta-
tion to select such station for operation of its transmitter
over the way circuit, means at the central office for send- -

mg an invitation to transmit sequence of alternate spac-
1ing and marking intervals to said tr1b'atary stations, said

55
sage transmitters being normally Inoperative over said .5 5

6. A telegraph system as deﬁned in claim 35, havmg .

means at said central office automatically responsive to
~cessation of said permutation code signals for repeating

said invitation sequence, and means at said central office

for rendering the station identifying closed line interval

of the last selected and all previously invited stations in-
capable. of station acceptance durmg satd repeated invi-
tation sequence. |

7. A telegraph system as defined in clau'n 5 havmg

 ‘means at said central office for repeatmg said invitation
- sequence following each cessation of said permutation

60

-sequence including at least one spacing and one markmgf |

interval individual to each tributary station on the way

circuit, said selective control means at each station being

responsive to said invitation sequence to effect a cycle .

of operation and further responsive to its individual spac-

code signal from a transmitting station until each tribu-
tary station has had one opportunity to accept, and fur-
ther means for interrupting the transmission of said ifi-
vitation sequences when no etatlon accepts in- the last

- ‘fransmitted sequence.
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ing and marking intervals to select its station for trams-

mission over the way circuit whenever said station has
‘a message waiting to be transmitted, other means in the
- selected station initiated into operation during such indi-

~vidual spacing and marking intervals to transmit an in--

vitation acceptance signal to said central office and
means at the central office responsive to said acceptance
signal to modify the length of succeeding marking inter-
vals of said invitation sequence in a manner to prevent

70

8. A telegraph system as deﬁned in clatm 5, having :

means at each tributary station for transmitting a se-

~quence request signal to said central office to initiate an
‘invitation sequence and means to render said last means
. ineffective durmg the transm1ss10n of such an mwtatten-

sequence. - | | | |
9 A telegraph system ccmpmsmg a central efﬁce, a

plurality of tributary stations, a- way circuit connecting

~ said central office with said tnbutary stations, a message

transmitter at the central office, 2 message recorder at

- each tributary station, said transmitter and e_ach of said
!

recorders normally being inoperative over said way cir-
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cuit, salec;twa control means 2t each tnbutary station
-.;msponswe to station selection signals received over said
way circuit for rendéring the tributary station recorder
operable by signals received over said way circuit, means
at said central office for sending station selection signals
over said way circuit, said last means comprising a tribu-
~ tary station selection switch individual to each station,
signal generatlng means for producing station selection
signals comprising a sequence of open and closed line
conditions including at least one open condition individ-
‘wal to each tributary station and means including said
selection switches for selectively modifying the length of
said closed line conditions in accordance with the station
to he selected and means effective upon the selection of
a station for rendering said central office fransmifter op-
| erabla over said way circuit.

<10. A telegraph system as defined in claim 2 in which
means is provided at each trlbutary station under con-
tz0} of said selective control means in response to a sta-
tion selection signalling condition to fransmit an answer
hack sienal to said ceniral office during one of said closed
line conditions and means at said central office responsive
to said answer back signal and effective at the end of the
transmission cof said station selection signals for activating
said last means for rendering said transnutter ﬂperable
over said way circuit for transmlssmn of message sSig~
nals thereover.

11 A telegraph system as deﬁned in claim 10 having
means responsive to the cessation of operation of said
fransmitter to rendering sa1d transmitter unoperable over
said way circuit.

-12. A telegraph system as deﬁned in claim 11 having
other means responsive to cessation of operation of said
 transmitter for sending station cut-out signals comprising
a sequence of cpen line conditions, and means including
said selective control means at a selected station respon-
sive to said cut-out signals for rendering the recorder at
such station unoperable over said way circuit. '

13. A telegraph system as defined in claim 12 in WhJCh
said station selection and station cut-out signals each
comprise a fixed number of open line conditions irrespec-
tive of the station selected and cut-out.

e
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14 A telegraph system comprising a central office;
a. plur&hty of tributary stations, a half-duplex way eircuit
connecting said central office with said tributary stations,
a message transmitter and a message recorder at each
tributary station normally inoperative over said way cir-
cuit, a transmifter and a recorder at said central office,
said 1a.st transmitter bemg normally inoperatively asso-
ciated with the way circuit, means at each tributary sta-
tion fgr conditioning the transmitter thereat for opera-
tion when 3 message is awaiting transmission therefrom,

means at the cenfral office for transmitting a station in-

vitation sequence of open and closed line conditions hav-
ing a fixed number of open line intervals for inviting each

of said tributary stations in turn to transmit, means at

each tributary station responsive to said sequence of open
and closed line conditions for aceepting said invitation
and for initiating the cperatwn of a conditioned trans-
mitter, means responsive to said acceptance by one sta-
tion for precluding acceptance by any other station, means
at said central office for transmitting a station selection

sequence.of open and closed line conditions having a fixed
number of open line .intervals for selecting any way sta-
tion, means at said central office effective upon comple-
tion of said staticn selection for rendering the central
office transmitter operable over said way circuit for trans.
mission of messages therecover, means at said selected
tributary station for rendering the recorder thereat opera-
ble over the way circuit to record such messages, and
means for preventing the transmission of station selection
signals over said way circuit when one of said trlbutafy
matzons 18 transmﬂtmg to said central eﬁce
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