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This invention relates to a way station selector 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 central station. 

The invention is shown with particular reference to 
a half-duplex telegraph way station system but is equally 
well applicable to full duplex operation. 

The present invention is particularly applicable 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, 
different signaling speeds, incompatible regenerative re­
peaters, and the like. Another important reason is that 
under some circumstances printers might be caused to 
print spurious characters· in response to a selecting char­
acter and this is not tolerable on circuits which handle 
encrypted messages. 

One of the objects of the present system is to provide 
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 
and which will operate solely on timed pulse sequences. 

A still further object is to provide such a way station 
selector in which each way station is invited to transmit, 
in turn, so that each station has equal opportunity to 
transmit to the central station. 

Still another object is to provide a system whereby any 
way station may request the transmission of a series 
of invitation cycles by the central station and in which 
the central station may, in the absence of any such re­
quest, initiate such a series of invitation cycles. 

Another object is to provide a way-wire station selector 
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 transmission. 

A still further object is to prevent the initiation of an 
invitation cycle by the central office while any way sta­
tion is under selection for transmission thereto by the 
central office. 

Other objects and advantages will hereinafter appear. 
The invention will best be understood by reference to 

the. accompanying drawings in which: 
FIG. 1 is a schematic diagram of the central station 

and way station control circuits; 
FIG. 2 illustrates the manner in which FIGS. 3 to 6 

and 8 to 16 of the drawings are combined; 
FIGS. 3 to 6 illustrate the way-station equipment and 

circuitry; 
FIGS. 7 A to 7E show the nature and arrangement of 

the control signals utilized for selecting a way station 
for reception of a message or inviting a way station to 
transmit a message; and 

FIGS. 8 to 16 illustrate the central-office equipment 
and circuitry. 

Referring first to FIG. 1, a half duplex system is shown 
comprising a central station and •a plurality of way sta­
tions, it being assumed in the present embodiment that 
six such way stations are included in the line circuit. 

2 
The equipment at the central office includes a receiv­
ing relay K-21 arranged to operate a recorder RC-2 
from its marking contact M and having control mecha­
nism associated 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 L 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 
contact of relay TR, the rings of a distributor E-2 or 

15 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 
through line contacts, represented by C-6, the contacts 
of a transmitter 15 and the winding of a line relay K-1, 

20 and terminates at ground at the last way station. At 
each •way station the selecting magnet of a receiving 
printer :U is connected from grounded batttry through 
the marking contact of relay K-1 to the grounded arma­
ture of the relay. An auxiliary ground is also normally 

25 applied to the printer magnet by grounding contacts, 
represented 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 sdecting a way 
station for transmission is by closing of clutch contacts 
C-2 at such station and the manner of selecting the 
station for reception of a message from the main station 
is by opening of the printer grounding contact C-1. In 

35 a somewhat similar manner, at the central office the 
magnet of printer RC-2 is normally grounded by con­
tacts such as C-3 and the operating circuits of the clutch 
magnets CM-1 and CM-A of the numbering machine 
and text transmitter Txr. 1 and Txr. A are open at con-

40 tacts C-4 and C-5. 
Referring again to the way station, a request button 

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

45 a group of control relays and timing devices CR-1 
serves to open the line contact C-6 to send a short open 
(40 milliseconds) 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 

50 series of signal sequences, designated as invitation se­
quences, which invite each of the way stations, in turn, 
to transmit. This request signal busies the control equip­
ment of each of the way stations and at the central 
office acts through line relay K-21, a group to control 

55 relays CR-2, an invitation relay K-25, 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
trol a group of dwell relays DR for transmitting a series 

60 of invitation sequences to the way stations, to thus al­
low each of the way stations to transmit in turn. On 
the first invitation sequence should station No. 1 accept 
the invitation and transmit its message, the following in­
vitation sequence will omit an invitation to station No. 1 

65 and will first invite station No. 2. If station No. 2 has 
nothing to transmit, then station No. 3 will be invited 
in the same sequence. If station No. 3 accepts the suc­
ceeding sequence will start with station No. 4. Sufficient 
invitation sequences are transmitted to give each station 

70 an opportunity to transmit. A second rotary switch 
RS-2 at the central office maintains this sequential order 
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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-1 at each stati0n and serve to operate 5 
gating 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 10 
stepping pulses and serve through the control relays 
·CR-1 and associated timing ·devices of a station, upon 
accepting the invitation, to open ·rhe 'line ·contacts C-6 
to transmit an open condition ·answer-back signal to the 
central office. The central office, in response to the 15 
answer~back signal conditions the printer ground at ·C-3 
to be opened at the end of its invitation sequence to place 
the printer under control of the line relay I(-21 and 
also conditions the control relays ·CR-2 to send ·no fur­
ther invitation dwells in that invitation 'sequence but to 20 
send stepping pulses only so as to ·step ·each ·rotary switch 
RSS to its home position. Shortly after the switch ·RSS 
reaches its home position the clutch contacts C-2 at the 
station accepting the invitation, ate closed to start the 
transmitter 15 into operation. It is assumed that the 25 
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 transmitter 
clutch magnet circuit. A short interval thereafter, the 
next invitation sequence is transmitted from the central 30 
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 

4 
description of the way station circuits of FIGS. 3 to 6 
and the central office circuits of FIGS. 8 to 16 which 
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 10 of the receiving printer 11 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 connected to 
a circuit 13, •the function of which is to control, through 
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 office or the transmission of 
a -message to the central office. 

The line circuit L is conneded 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 
I and II is identical at all stations, level III being indi­
vidually coded for each way station. The station select-
ing points of level Ill 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 of this last sequence is to restore the way station sets to 

normal. 
If no request signals is sent out by any of the way 

stations for a prolonged period 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-

35 present example, point 5 is unstrapped and is connected 
to the tongue a of relay K-13 from which it is extend­
ed, as will be hereinafter described, to effect the desired 
station selection. The rotary switch has a stepping mag-

ly through the control relays CR-2, to activate relay 40 
K~25 to initiate such an invitationcycle. 

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 selecting relay K-31, 4:3 
which in turn initiates operation of a stepping switch 
RS-3 to 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 rtum:ber of spacing pulses as 50 
each invitation sequence bi.It includes a long dwell which 
'only follows the stepping pulse corresponding to the sta­
·tion ·to be selected. The selected station responds dur-
"ing this dwell with an answer-back open line ,condition 
which conditions the control relays CR-2 at the central 55 
station, so 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. 1 and after 
,it has completed its cycle, contacts C-5 will be closed 
to energize the clutch magnet CM-A of the text trans- 60 
niitter 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 65 
·stepping switch RS-3 resumes its movement to send the 
station cut-out sequence over the line to restore all of 
the •way station sets to normal. 

It is to be understood that the disclosure of FIG. 1 
is fragmentary and highly schematic and that contacts 70 
.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 
is shown in FIGS. 7 A to 7E and these signal sequences 
will be fully described in connection with the detailed 75 

net K-5 actuated, as ·will hereinafter appear, by spacing 
operations of the line relay K-1 under control of a pair 
of gating relays K-14 and K-15 (FIG. 5). 

When tape to be transmitted from station 2 is placed 
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 and 
thence by conductor -20, and tongue b and break contact 
of relay K-13 to ground. The current in this circuit is 
sufficient to operate relay K-2 but is not sufficirnt to 
operate the clutch magnet 18. 

:Relay ·K--2, when -operated, applies battery thr;:iugh 
tongue b and back contact .of reiay K-1.l. ant! the wind­
ing of relay l(-23 to the request bmton RB, the opposite 
contact of which is grounded. 

Assuming power to be on the system relay K-4 will 
normally be operated through the break c::mtad ~:1d 
tongue a of relay -K-3. The application of pmver also 
·cause relay K-7 to operate from battery through its right­
hand writing, over conductor 21 and b2,ck contact and 
tongue c of relay K-3 to ground. Relay K-7 then locks 
up to ground at its armature a and causes busy lamp BL 
to 'light over a circuit from ground, lamp "BL, cor1ductor 
22, make contact and tongue b of relay K-7 to A.C. 
power. Relay K-7 also op.ens at its tongue C a request 
circuit 23, later to be described, which controls the trans­
mission of a request to -send signals over the line. It also 
cause operation of relay K~& as foilows: The winding of 
K-8 is connected from battery through timing tube V-4 
to ground. The starting grid of V-4 is connected by 
armature b of relay K~S and conductor 13 to,,the spacing 
contact S of line relay K-1, which contact, however, is 
open at this time. The .grid is also connected by con-
ductor 24 to .ground at back contact and armature a of 
relay K~7. Upon ,operation of relay K-7 this ground is 
-removed from the grid of ,tube V~4 whereupon the starter 
anode potential rises under control of the timing con-
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denser and, after an interval of say 3 seconds, tube V-4 
fires and relay K-8 operates, locking at tongue a and ex­
tinguishing the arc in V-4 by the ground applied at this 
tongue. Ground is also reapplied to the starting elec-­
trodes at tongue C. Relay K-8 at tongue d closes a pre- 5 vious open in the request circuit 23, referred to above. 
Relay K-3 also 'completes a circuit from the open spac-
ing contact S of the ;Jine 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- 10 ductor 25 to tongue b and back contact of relay K-15 
and thence to the left or operating winding of relay K-14, 
to power. 

During this time the marking contact M of line relay 
K-1 is grounded (1) over circuit 12 at the tongue c of 15 relay K-12; (2) at tongue c of relay 15, and (3) at tongue 
b of relay K-14. As a result no spurious characters may 
reach the printer 11. Moreover, the clutch magnet 18 
of the transmitting-distributor is not energized so that 
the transmitter can not be operated. 

20 All spacing intervals occurring during normal trans­
mitter-distributor operation and all transmitted station 
selection or control sequence pulses are substantially less 
than 3 seconds in duration so that any signals received 
on the line relay K-1 during the 3 second timing interval 25 of tube V-4 would apply ground to the starting anode, 
at the spacing contact of K-1 and thus delay operation 
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 operates to ,condition relays K-14 and K-15 to respond 
to it. This prevents the stepping switch RSS from being 
stepped by a part only of an incomplete control cycle. 

Let it be assumed that tape has been inserted in the 
transmitter 16 and that message waiting relay K-2 is 35 operated in response thereto. If the attendant now de­
presses the request button RB a circuit is completed to 
operate the request relay K-20 from ground at the but-
ton to battery at the tongue of relay K-2. Relay K-20 
locks through its armature a and operates the request 40 lamp RL through its armature b. 

Thus, with relays K-2, K-4, K-7, K-8 and K-20 oper­
ated no further action can occur at the tributary station 
until an invitation sequence is received from the central 
office. Eventually such an invitation sequence will be 
received. The transmission of this sequence wiH be fully 45 

described hereinafter with reference FIGS. 8 to 11. For 
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- 50 tive to select station 2. As will be noted this sequence 
consists of a busy character (sequence interval a) com­
prising the code character M having the rest and first two 
pulses spacing and the last three pulses marking, followed 
by a two second marking interval or dwell (sequence 55 interval b), an activating character (interval c) 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 

60 M ,characters (intervals. h and i) to produce two more 
stepping pulses, a second two second dwell (interval j), 
another M character (interval k) to produce another 
stepping pulse, a third two second dweH (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 activating or busying character compris-
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- 70 
ated relay K-10, conductor 25, and armature b of un­
operated relay K-15, to the left winding of relay K-14, 
thereby to operate this Eelay at all tributary stations. At 
tongue b relay K-14 applies ground over a circuit in­
tjudini the conductor 26, back contact and ton¥Jle d of 75 
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relay K-9, and thence through the right winding of refay' 
K-10, which operates and locks at its tongue a and sets 
up its own delayed release circuit by removal of ground 
at tongue c from the grid of timing tube V-5, the anode 
circuit of which is connected to battery through made 
armature and the left winding of Telay K-10 in opposition 
to its right hand winding. 

Relay K-10, at its tongue b disconnects the grounded 
space contact of line relay K-1 from relay K-14, caus­
ing relay K-15 to operate by current flow through the 
left winding of K-14, its tongue c, and right winding of 
relay K-15, to ground at tongue e of relay K-14, where­
by these relays lock together. 

Relay K-9 is also operated through its left winding to 
ground at tongue c of rre!ay K-10. It thereupon (1) 
locks up at its tongue c and (2) operates busy lamp BL 
(if not already operated by relay K-7) over a circuit 
shunting tongue b and make contact of relay K-7 and 
including tongue band make contact of relay K-9. Relay 
K-9 also (3) sets up its own knock-down circuit from 
its 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-1,0 from tongue 
b of relay K-14 to conductor 28 and the strapped points 
4 to 9 of level II 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 pr.event any request to 
send being made by any of the other tributary stations, 
as will more fully appear hereinafter. 

Early in the two second dwell (sequence interval b) 
following the busying pulse, relay K-14 and K-15 are 
knocked down as described below and towards the end 
of this dwell relay K-10 is knocked down by firing of its 
timing tube V-5. Relay K-9, however, remains operated. 
Relay K-14 is released ·by timing tube V-1, the anode of 
which is connected through armature a and the right 
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 rtongue g of relay 
K-15, when both relays are operated. Following 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, 
tongue c and break contact of relay K-19 and conductor 
30, to the •anode of tube V-6, the cathode of which is 
grounded. 

Thus with relays K-10, K-14 and K-15 released dur­
ing interval b, the second space pulse or activating charac­
ter (sequence interval c) again operates relays K-14 as 
before, relay K-10 however remaining unoperated since 
its control was transferred from relay K-14 to the rota1:y 
switch RSS; but at the end of this spacing pulse, when 
ground is removed by the line relay K-1 from the outer 
terminal of the left hand winding of relay K-14, the cur­
rent through this winding is again extended through the 
right winding of relay K-15 to operate the same and caus­
ing it to lock-up with relay K-14 as before. 

During the following dwell (interval d) the tube V-1 
operates 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 following the release of relay K-14 and therefore 
K-15 remains energized. With relay K-14 released and 
K-15 operated a circuit is extended from spacing contact 
S of line relay K-1 over conductor 13, tongue b and 
make contact of relay K-8, back contact and 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, 
conductor 31, through the winding of a relay K-,-18 and 
thence to the stepping magnet K-5 of switch RSS to bat­
tery. The stepping magnet K-5 is designed to step op 
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release. Relay K-18 is slow-to-release, holding for 200 
or more milliseconds after its circuit is opened. An asso­
ciated relay K-16 is operated and released directly in 
response to the operation and release of relay K-:1.S but 
is slow to the extent that its release follows that of relay 5 
K-18 by a!bout 40 milliseconds. 

Now, with reiay K-14 released and relay K-15 op­
erated, upon the reception of the spacing pulse (interval 
e of the control sequence), ground is applied over the 
circuit last traced to energize the slow-to-release relay 10 
K--18 and step magnet K-5, relay K-16 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 15 
in length, relay K-18, with 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 K-19, 
which operates and locks through its tongue a, and con- 20 
ductor 33 to ground at tongue g of relay K-15. Relay 
K-19 prevents release 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 c, removing the anode of tube V-6 from 25 
connection with the right winding of K-15. 

No connections are established at levels II or III of 
the rotary switch on this fin;t step. The next spacing 
pulse (sequence interval f) steps the switch RSS to point 
2 and the long dwell which follows (interval g) permits 30 
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 K-18, 
and armature b of operated relay K-16 to the wiper of 
level III of switch RSS, and thence from point 2 thereof 3;5 
over conductor 35, armature a and back contact of relay 
K-11 and conductor 36 to the right winding of relay K-7, 
to operate this relay, if not already operated. 

The next two space pulses (sequence intervals h and i) 
step the rotary switch to point 4, and the two second dwell 40 

(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 45 
dwell steps the switch to 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-20. When ground is 
now applied to wiper III during the 40 millisecond inter- 50 
val following release of relay K-18, this ground is ap­
plied from point 5, at station No. 2, through tongue a 
and back contact of relay K-13, conductor 37, make con-
tact and tongue c of relay K-20 to the left winding of 
station selection relay K-11, causing this relay to operate 55 
and lock-up at armature f. 

Operation of relay K-11 ( 1) lights the send lamp SL 
from ground at ,the lamp and tongue e of relay K-11 to 
A.C. power. It also (2) releases relay K-20 at its tongue 
b thus extinguishing the request lamp RL, and (3) pre- 60 

pares its own knockdown circuit through timing tube 
V-3 by applying ground to the cathode of the tube 
through its tongue c and make contact, and tongue d 
and break contact of relay K-6, thus conditioning V-3 
to operate after a 20 second delay. In addition relay 65 

K-11 ( 4) closes ground ,to the cathode of timing tube 
V-7 over conductor 38, tongue e .and rear contact of re-
lay K-13, and thence by conductor 39 through the make 
contact and tongue g of relay K-11 to ground; (5) ex­
tends an operating ,circuit for relay K-6 from battery at 70 
the tongue of relay K-2, tongue b and make contact of 
relay K-11 to the winding-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 

8 
and thence by conductor 41 to B battery at ·the starting 
electrode of timing tube v . .::2. This tube fires shortly 
after the rotary switch moves to its home position to 
operate relay K-6 as will la1er appear. 

The above mentioned application of ground to tube 
y..:.7 causes this tube to fire in the early portion of the 
two second dwell (interval L) thereby operating relay 
K-3, connected in the tube circuit. K~3 opens the line 
circuit L at armature c and the circuit of relay K-4 at 
armature a. Relay K-4, as stated, is timed to release 40 
milliseconds later, thus again closing the line circmt at 
its arrnature. The 40 millisecond open is thus sent to the 
line and serves •as an answer-back to foe central office that 
a message is to be picked up ai tributary station No. 2,. 
This answer back signal (indicated in dotted line in FIG. 
7 A, interval L) actuates means at the central station, as 
will be fully described hereinafter, to alter the invitation 
sequence being transmitted by omitting all further two 
second dwells after the stepping pulses so that the fol­
lowing intervals m to r comprise stepping pulses only. 

During the foregoing movement of switch RSS, upon 
the stepping of this switch to its fourth point and dming 
the 40 millisecond release period of relay K-16 following 
release of re1ay K-18, a pulse is sent from ground at relay 
K-18 through armature a of relay K-16, wiper W-2 of 
level II and point 4 thereof, conductor 28, make contact 
and tongue d of relay K-9, to the operating winding of 
relay K-10, causing this relay to operate and at its tongue 
b -to .interrupt the circuit to the spacing r,ontact of line 
relay K-1. The purpose of this is to disconnect tbe line 
relay from the stepping magnet of switch RSS at each way 
station during the 40 millisecond answer-back signal 
which would have been sent over the line had station l 
been selected and thus prevent false stepping of the rotary 
switch. Relay K-:l.O is self-timing as pmviously described 
and releases prior to the next stepping pulse (interval k) 
and operates again for a similar purpose duri11g the fol­
lowing dwell (interva!L) when station No. 2 is selected 
and transmits its 40 millisecond answer-back signal. 
About the middle of this dwell relr.y K-10 again releases. 

Following dwell L the central office, as stated, trans­
mits a series of stepping pulses without intermediate 
dwells. Since relay K-18 does not release bc,tween such 
pulses no further circuits are completed through the ro­
tary switch until the brushes reach point H whereupon 
wiper W-1 connects ground through made tongue c of 
relay K-19, conductor 29, made tongue a of relay K-15, 
its right winding in opposition to the left winding thereof 
and to battery at tongue e and back contact of relay 
K-14. Consequently relay K-15 falls 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 40, .and made armature d of relay K-H. A 
short period later tube V-2 fires causing relay K-6 to 
operate and lock at its tongue a. The operation of relay 
K-6 shunts relay K-2 over made tongue c of K~6 with­
out, however, releasing relay K-2, and thus allows cur­
rent to ·rise in the tmnsmitter-distributor clutch magnet 
18 to a level sufficient to start the tra..7.smitter and cause 
the message in its tape to be transmitted. The first char­
acter sent will activate the receiving relay K-! to spacing 
at all tributary stations to operate relays K-14 and K-15. 
Since no long dwells occur during normal tape transmis­
sion, relays K-14 and K-15 remain operated until the 
end of the message. With both of these gating relays 
operated the rotary switch stepping circuit is held open so 
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, releasing relay K-2 
and thus releasing relay K-6. 

During transmission from s,tation No. 2, the intermit­
tent ground applied to the starting electrode of tube V-1 
at the spacing contact S of relay K-'1 prevents this tube 
from iiring. However, a ·fraction of a ,second after the 
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tape tuns out, tube V-1 will fire to knock down relay 
K-14. This applies battery from tongue e of relay K-14, 
through the right winding of relay K-15, its tongue a, 
conductor 29, tongue c and back contact of relay K-19, 
and conductor 30, to the anode of tube V-6, and also re­
moves ground from the starting electrode of tube V-6 at 
tongue f of relay K-14. Shortly thereafter tube V-6 
conducts and knocks down relay K-15. The release of 
reiay K-6 applied ground to the cathode of the 20 second 
delay tube V-3 at armature d and back contact of relay 
K-6, 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 tongue a 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 

the cathode, over conductor 38, tongue e and back con­
tact ofreiay K-13, conductor 39, make contact and tongue 
d of relay K-20, conductor 42, back contact and 
tongue c of relay K-7, make contact and tongue d of 

5 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-12 to 
ground. Thus tube V-7 fires and operates relay K-3, 
opening the sending circuit, and 40 milliseconds there-

IO after relay K-4 operates to reclose the sending circuit. 
This 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 

15 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. The manner in 
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 normal idle 20 
condition with relays K-4, K-7 and K-8 operated. 

It will be noted then that the selecting equipment at 
each tributary station will respond to invitation signals 
either sent periodically by the central office or sent in 
response to a request transmitted by the tributary office. 
In addition the station sets may be selected by the cen-

Within a prescribed period 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 pulses 
( stations Nos. 1 -and 2 selections) so that the first station 
which may respond will be station No. 3 and if this or 
any higher numbered station have requests waiting the 
message is accepted from the next higher numbered sta­
tion. Thereafter new inviting sequences will be trans­
mitted until all stations have had an opportunity to 
transmit. 

Station No. 6 is the last station afforded an oppor­
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 office will transmtt a fin al 
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, 
the purpose of which is to restore the tributary station 
relays to their normal condition. However, if station No. 
6 fails to respond during the invitation dwell provided 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 sa:me signal se­
quence. This dwell will occur with all of the rotary 
switches on point 10 and during this dwell a 40 millisecond 
pulse will be sent from ground at relay K-18, wiper W-3 
and point 10 of level HI, conductor 27 and tongue d and 
make contact of relay K-7 to the left or opposing winding 
thereof, thereby knocking down all relays K-7. A paral-

25 tral office for the reception of messages from the central 
office. This selection of a particular tributary station 
will now be described. 

Assuming the central office has a message to transmit 
to tributary station No. 2, it will first send a selection se-

30 quence of the form shown in FIG. 7C. FlIG. 7D shows 
the the sequence which would serve to select station No. 6. 
At the time the selecting signals (FIG. 7C) are trans­
mitted by the central office it is to be remembered that 
relays K-4 and K-8 will be operated at the tributary sta-

35 tions. 
In response to the first spacing or busying character the 

line relay K-1 applies ground through previously described 
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 own knockdown circuit through tube V-5, operates K-9 
and opens the circuit extending from the spacing contact 
of line relay K-1, thus effecting operation of relay K-14, 
all as previously described with reference to the busying 
pulse of an invitation sequence. Relay K-9 opens the 

45 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 
second dwell following the busying impulse tube V-1 
under control of the operation of relay K-15 fires and 

50 knocks down relay K-14 which in tum activates tube V-6 
to knock down relay K-15. Relay K-10 also releases un­
der control of its timing tube V-5, leaving at the end of 
the first two second dwell relays K-4, K-8 and K-9 in 
operated condition. 

lel circuit, through tongue a and right winding of relay 55 
K-9, also releases relay K-9 at each station. The final 
stepping pulse steps the rotary switch to its home or point 

The activating character again operates ,elays K-14 
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 knocked down by its timing tube but 

11 position. In the dwell following the eleventh stepping 
pulse ground from wiper W-1 and point 11 of level I 
causes relays K-15 and K-19 to be released at all stations, 
as previously described, to restore all station sets to the 
normal idle status with relays K-4 and K-8 only 
operated. 

It will be remembered when power was first applied 
to the station sets, that relays K-4, K-7 and K-8 were 
operated and that transmission from station No. 2, for 
example, could only result in response to an invitation 
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 
office. Thus with tape in the transmitter and relay K-2 
operated as a consequence thereof, the depression of re­
quest button RB operates relay K-20 as before described. 
With relay K-7 now released a ground for the cathode 
of ti.111ing tube V-7 is applied by a circuit extending .f.rpm 

60 relay K-15 remains operated due to the sho-rtened 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 operated and the spacing contact 
of the line relay is extended through contacts of relays 

65 K-10, K-8, K-14 and K-15 to the winding of relay K-18 
and stepping magnet K-5. 

The next pulse (1st step pulse) operates relay K-18 
which operates relay K-16, as before described, and at the 
end of the pulse the rotary switch steps from point 11 to 

70 point 1. At level I point 1, the wiper W-1 grounds relay 
K-19 which on operating holds gating relays K-1:4 and 

• K-15 in their respective unoperated and operated condi­
tions. During the following two character dwell a 40 
millisecond ground is applied by relays K-18 and K-16 

75 over wi;per W-3 and point 1 of level III to operat\l relay 
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K-13, which locks through its d tongue and conductor 33 

i2 
ates the relays K-14 and K-15, as before and in the fol­
lowing short dwell relay K-l4 is released while relay 
K-15 remains operated. The following three stepping 
pulses move the rotary -switch over point 1 to reoperate, 

to ground at tongue g df 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 its point 5 
while relays K-18 and K-16 remain operated. Thus as 
the rotary switch crosses point 4 there will be no pulse gen­
erated at these relays to effect a selection of station :!.. 
After the fourth pulse (step 5) of this successive group is 
received, it is followed by a two second dwell, allowing 
relay K-18 to release, 40 milliseconds prior to release of 
relay K-16, and thus apply ground to wiper W-2 oflevel 
II and wiper W-3 of level III. 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 period of knock­
down tube V-5. From level III the ground is extended 
through point 5 and made tongue a of relay K-13 to op­
erate station selection relay K-12. 

5 1·elay K-19, as previously described and on to point 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 II, point 3, and tongue f and make contact of relay 
K-12, to the opposing winding, thus knocking down re-

10 lay K-12. This reapplies ground to 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 III, and this ground is extended ,by conductor 45 
through back contact and tongue d of relay K-7 and 

15 made tongue a 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 its 
home position 11 and the short dwell that follows allows 

Relay K-12 (1) operates the signal buzzer SB over a 
circuit from ground at the buzzer, conductor 44, tongue 

20 relays K-15 and K-19 to be released, ,restoring all relays 
except relays K-4 and K-8 to their normally idle condi­
tion. 

During the selection of station No. 2 it will be recalled 
that the rotary switch dwelled on point 5 to apply a a and back contact of relay K-17, and tongued 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 33, tongue e and front contact of 
relay K-13, and front contact and tongue b of relay K-12. 
Shortly thereafter tube V-7 conducts and its associated 
relay K-3 operates, followed about 40 milliseconds later 

25 ground at level III to operate relay K-12. At all other 
tributary stations point 5 of level III is strapped to tongue 
c of relay K-13 which extends this ground to tongue f 
of relay K-12. Consequently had relay K-12 at any 
other station been operated for any reason, this ground 

30 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. 

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 35 
the line relays at each station, is not repeated to the step­
ping magnet K-5 at any of the tributary stations and is 
effectively received only at the central office. A manual 
switch BR serves to operate relay K-17 to interrupt the 
buzzer circuit. Relay K-17 locks at tongue e of relay 40 
K-12 until the selected station is cut out following the 
message transmission, as will later appear. 

This answer.Jback is read at the central office and at 
the end of the dwell additional stepping pulses, without 
dwells (FIG. 7C), are sent to step the rotary switches to 45 
their home position U. A short dwell is sent at the end 
of the last stepping pulse (step 11) during which ground 
from wiper W-1, level I, point H, is extended through 
make contact and armature c of relay K-19, conductor 
29, and tongue a of relay K-15 to the right winding 5o 
thereof, to knock this relay down, and in tum to release 
relays K-19 ai,d K-13. Relay K-13 removes ground 
from the cathode of tube V-7, thus breaking the circuit 
to relay K-3 whereupon relay K-4 again operates. Re• 
lays K-13 and K-16 fall by lapse of time. The selecting 55 

'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-1. The central 60 

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 electrode of tube V-1 
by the spacing contact of the line relay, which thus pre-
vents tube V-1 from firing to release relay K-14. 65 

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 therea:rter tube V-6 fires to release relay 
K-15. Station selection relay K-12, however, remains 
operated. 70 

Unless sooner initiated by a manual switch at the 
central oflice, approximately 30 seconds after the end of 
the message the central office sends out a sequence :for 
cutting out the selected station. This sequence is of the 
form shown in FIG. 7E. The actuating character oper- 76 

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. 7 A 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). In addition it includes sequential message 
numbering transmitters, a message text transmitter and 
receiving printer-reperforator equipment (FIG. 8). 

The selector unit (FIG. 9) comprises a set of six self­
locking selecting switches S-1 to S-6, one for each of 
the tributary stations contemplated by the system, a re­
lease magnet RM for the switches, signal lamps, I-1, to 
I-5, later to be described, and a disconnect switch DS. 

The control unit rincludes a rotary distributor E-2 
(FIG. 10) from which the station selecting, station cut­
out and invitation signal sequences are transmitted, 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 station selections and station cutout 
signals are sequenced, a line relay K-21 (FIG. 10), for 
reception of incoming signals, an interval timer E-1 
(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 detailed operating descrip­
tion which follows: 

The sending-receiving line L (FIG. 10) extends 
through the line coil of the differential line relay LR and 
by 1he conductor 51 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-21 i3 
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 
ex;tendiI)g from solid rin.g R-2, over conductor 54, 
through wiper W-1,and_point l of rotary switch RS-3, 
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conductor 55, wiper W-1 and point 1 of rotary switch 
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 rotating 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 which has a probe contact P and a transmitting con­
tact X. 

The local receiving circuit extends from ground at the 
tongue of the line relay K-21, the marking contact M 
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 
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 
K-37, whenever these relays are operated. 

The normally ungrounded spacing contact of the line 
relay K-21 is connected through tongue c and back con­
tact of relay K-27, conductor 60, back contact and 
tongue c of relay K-31, conductor 61, back contact and 
tongue b of relay K-37, conductor h of cable X, tongue 
c and back contact of relay K-26, conductor 62, and the 
left winding of request relay K-25 to battery. Conse­
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 
tongue a and conductor 63 to ground at the back contact 
and tongue d of relay K-29. This received request signal 
constitutes the "busying character" of the inviting signal 
sequence shown in FIG. 7A. The remaining 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. The 
operation of the control unit to send out the sequence 
illustrated in FIG. 7 A will now be described. 

First invitation sequence 
The operation of relay K-25 caused operation of 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 c and back contact of relay K-43, 
conductor c of cable X, tongue c and make contact of 
normally operated relay K-39, tongue c and back con­
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 tongue a in shunt 
to the operating tongue b of relay K-25. 

The operation of relay K-34 completes a stepping cir­
cuit from the probe segment P of distributor E-2, by con­
ductor 65, tongue g and back contact of relay K-32, con­
ductor i of cable X, made tongue b of relay K-34, and 
conductor 66 to the stepping magnet K-47 of switch 
RS-1, and thence to battery. 

Two seconds dwell.-The two seconds dwell (interval 
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 
its point 2 at both levels I and II. The short-circuiting 
circuit for rings Rl and R2 of the distributor is extended 
from wiper W-1, point 2, back contact and tongue b of 
relay K-24 to point 1 of level I of the rotary switch. 
Consequently during the following revolution of the dis­
tributor brush Bl no opening of the line will occur at 
segments S, 1 and 2 of the distributor. During this revo­
lution of brush B2, as the probe segment is again en­
gaged, the stepping magnet K-47 of switch Rs..:1 oper­
ates to advance its pawl without however advancing the 

14 
switch, which only steps on release. During this operated 
period of magnet K-47 ground is applied from its made 
tongue, conductor 67, back contact and tongue b of 
relay K-40, conductor 68, wiper W-2 and point 2 of 

5 level II, conductor 69, made tongue h of relay K-34, 
conductor d of cable X, tongue e and back contact of 
relay K-32, to the left winding of relay K-33 to operate 
the same. Relay K-33 locks up over its tongue b and 
right winding of relay K-32. Relay K-32 does not op-

10 erate however until the operating ground from relay 
K-33 is lifted by release of the stepping magnet K-47 
at the end of the probe pulse. Upon operation of K-32 
at the end of the probe pulse it shorts the distributor 
rings Rl and R2 at made tongue c and conductors 70 

15 and 71, so that no space signals can be sent until this 
relay is released. Relay K-32 at its tongue, g also opens 
the probe circuit previously traced to the steppiµg magnet 
K-47, causing the wipers W-1, W-2 to move to point 
3. It also removes negative battery from the grid of 

20 timing tube V-12, at tongue b and applies positive battery 
thereto. Condenser C-9 becomes charged to positive 
potential and after two seconds renders the tube conduct­
ing from battery through the winding of relay K-28 and 
the anode of the tube to the grounded cathode. Thus 

25 relay K-28 operates 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 
also reapplies negative battery to the grid of tube V-12 
through its tongue b. The first probe pulse following 

30 operation of relay K-28 is delivered over conductor 65, 
tongue g and front contact of relay K-32, tongue c and 
front contact of relay K-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 flows through 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 K-28 at armature a. The 
release of K-32 also unshunts the distribtitor rings and 
substantially terminates the two second dwell following 

40 the received request pulse. 
Activating character (interval c) .-The movement of 

the stepping switch RS---1 during the operation and re­
lease of relays K-33, K-32 and R.-28 placed it upon its 
point 3 and the release of relay K-32 restored the step-

45 ping circuit to the stepping magnet. At point 3 the short 
through wiper W-1 for the distributor rings R-1, R-2 is 
open. Therefore, the next revolution of the brush Bl 
opens the line circuit at the three distributor segments S, 
1 and 2 to transmit the activating character of FIG. 7A, 

50 interval c. 
Two character dwell (interval d).-The probe pulse 

occurring near the end of the transmission of the activat­
ing character energizes the stepping magnet K-47 and 
before its release, while the wipers are stm on point 3, 

55 ground is again applied 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-32, at which time the stepping switch 

60 moves to point 4. This completes a circuit for relay 
K-28, independently of the 2 second timing tube V-12 
from ground at made tongue d of relay K-32, conductor 
c of cable X, back contact and tongue b of relay K-29, 
back contact and tongue b of retay K-40, conductor 63, 

66 wiper W-11 and point 4 (level II) of switch RS--1, and 
conductor m of cable X to the winding of relay K-28. 
The distributor rings R-1, R-2 are shorted at point 4, 
level I so that during the next revolution of the distribu­
tor brush steady marking is applied to the line to produce 

70 the first dwell character following the activating charac­
ter. The proble 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 described, to knock 
relay K-33 down and at the end of the pulse relays K-32 

75 and K-28 release restoring the stepping circuit to the 
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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 5, 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 switch to point 6, which also is 
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 6 
( strapped to point 2), level II to relay K-33 and at the 
end of the pulse relay K-32 operates as before described, 
and switch RS-1 steps to point 7 again shorting the dis­
tributor at level I and operating relay K-28 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 knocks down relays K-33, 
K-32 and K-23 as before, and the second probe pulse 
steps switch RS-1 to point 8. 

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 tongue is extended over conductor 67, through 
tongue b and rear contact of relay K-40, conductor 68, 
wiper II, point 8, level II of the rotary switch, and con­
ductor 72 to the winding of relay K-29, which 
operates and ( 1) locks up through its tongue a and 
made tongue ,c of relay K-34; (2) applies ground at 
its made tongue d and tongue b and rear contact of 
relay K-41 to the operating winding of relay K-Z6, which 
operates and locks up over a circuit including tongue b 
and back contact of relay K-4!1 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 K-25, extending from the spacing 
contact of the line relay K-21 to the winding of relay 
K-25 is also opened at tongue c of operated relay·K-26. 
At the end of the probe pulse which initiated the opera­
tion of relay K-29 the rotary switch RS-1 steps to its 
point 9 which is open at level I, and the next rotation of 
the distributor sends the fourth step pulse ( statio.n 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 recvolution which produced the step 4 
pulse, step magnet K-47 applies ground from its arma­
ture, conductor 67, tongue b and rear contact of relay 
40, 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 K--48 of switch RS-2. The same ground is 
also extended through point 1, level II of RS-2 and con­
ductor 69 over the previously traced circuit to relay K-33. 
At the end of the probe pulse switch RS-l moves to 
point Hl; switch RS-2 moves to point 2; relay K-32 oper­
ates from relay K-33 and shorts the distributor; and tube 
V-!2 is actuated after a two-second interval to produce 

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 

6 switches to their home position. It will be assumed for 
the present description that station No. 1 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 

10 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. 7A. 

Station 2 invitation (intervals k and I) .-With the ro-
15 tary switch RS-1 on point 10, which is open at level I, 

and RS-2 on point 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 II of RS-1, and point 2, level I 

20 of switch RS-2 to again energize step magnet K-48 and 
also to apply this ground through point 2, level II 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-28, 
as.before to send the invitation dwell to the line and step 

25 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 Jong dwell to send 
the 40 millisecond answer back space-signal to the relay 
station. The line relay K-21, FIG. 10, moves to spacing 

30 on receipt of the answer back signal, applying ground 
from the spacing contact through tongue c and back con­
tact of relay K-27, conductor 60, back contact and tongue 
c of relay K-31, c.onductor 61, back contact and tongue 
b of relay K-37, conductor h of cable X, tongue c and 

35 make contact of relay K-26, tongue e and make contact 
of relay K-'29, conductor 9 of cable X, tongue f and make 
contact of relay K-32, conductor f of cable X, and wind­
ing of relay K-40, which operates and locks to ground 
through its operated tongue d, operated tongue e of 

40 relay K-29 and operated tongue c of relay K-40. 
Steps 6 to 11 (intervals m to r) .-The operation of 

relay K-40 ( 1) at its tongue b opens the operating cir­
cuit for relays K-33 and the stepping magnet K-49 of 
switch RS-2 so that they cannot be operated. The probe 

45 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 U. The next six revolutions of the distributor, 

60 which is unshorted at points 11 to 16 of switch RS-1, 
sends out six stepping pulse without intermediate dwells 
and switch RS-1 is stepped to its point 17. These step­
ping pulses step all of the tributary station switches RSS 
to their home position. Point 17, level I, shorts the ro-

66 tary distributor to prevent further stepping pulses from 
being transmitted. 

Engagement of wiper W-H with grounded poh~t 17 _of 
level II of switch RS-1 applies ground . from this pomt 
over conductor 68, made tongue b of relay K~4.0 and 

60 operated tongue e of relay K-34 to the left winding ~f 
relay K-34 to cause an opposing current to flow therem, 
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 

66 K-29 is opened at tongue c. Release of relay K-29 
opens the holding circuit for relay K-40 at tongue e of 
K--29 allowing K-40 to release. Also one of. the hold­
ing grounds applied to the marking contact of the line 

the long dwell, as previously described. At the end of this 
two-second period relay K-211 operates. The first probe 70 
pulse following operation of K-23 knocks down relay 
K-33 and at the end thereof relays K-32 a.'1d K-23 re­
lease. The long dwell introduced by the above operation 
constitutes _ the invitation inte.rnl for stntion 1. If sta-

relay K-21 is removed at tongue d of relay K-34. 
With the tributary station selector switches in their 

home positions, station No. 2 will be conditioned to trans­
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 tongne tion No. 1 has· a message to transmit, it sends a 40 milli- )5 
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:c and back contact of relay K--27, conductor' 60, back 
contact and tongue c of relay K-31, conduc·tor ·61, back 
contact and tongue b of relay K-37, conductor h of cable 

. X, tongue c and make contact of relay K-26, tongue e 
and back contact of relay K-29 and conductor c 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 recording printer· reperforator PR at • the central 
office. 

Second invitation sequence 
When the message transmission from the tributary sta­

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 K-21. Release of relay K-22 removes resist­
ance R-21 across condenser C-4 and grounds the cathode 
of timing tube. V-11. The condenser charge builds up 
and after a penod of thirty seconds tube V-11 conducts. 
Any operation of relay K-22 during this thirty second 
interval as by resumption ·of transmission wili discharge 
condenser C-4 to restart the charging cycle. If no fur­
ther operation of relay K-22 occurs and if none of the 
station selection switches S-1 to S-6 are operated to 
select a particular tributary 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 
K-26, back contact and tonguef of relay K.~34, conductor 
74, tongue a and front contact of relay K-39, conductor 
75, tongue d and its lower contact of station selector 
:switches S-1 to S-6 in series, conductor76, tongue e and 
-make contact of -relay K-26 and conductor 77 to ricrht 
·coil of relay K-25. . Relay K-25 locks up in the sa~e 
m~nn~r previously descdbed in connection with its oper­
•ation m response to a request signal. It operates relay 
K-22 over its tongi.te c to extinguish tube·V-11 and initi­
ates another invitation sequence·- of the same nature- as 
that just . described. • . • 

Since points 17 and 19_ to 33 of the rotary switch RS-i 
are wired in parallel to points 1 to 16 ( extra point _18 be­
ing passed during the dwell interval b) it may-be assumed, 
for ease of explanation, 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 cycle relays, K-34, 
K-33, K-32, K-28 and K-29 operate and relay K-25 
rel~ase_s as _previously described to transmit the. busying, 
act1vatmg and step J, 2 and 3 pulses. However . when 
the wipers of rotary switch RS-1 reach points 9 ~nd _10 
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 wipers of which now 
rest· on point 3. Consequently there is no dwell follow­
ing the fourth and fifth stepping pulses (stations Nos. 
1 and 2 selection) and station No. 3 is the .first station 
affqrded 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 RS-2 level I to step magnet K-48, 
and from point 3 of level II to operat!;l relay K-33. This 
results in a two second dwell being applied to the line 
following the step 6 pulse (statio)J. No. 3 selection) which 
invites station No. 3 to transmit. _. If station No. 3 re­
sponds with a 40_ millisecond open answe.r-back signal, 
relay K-40 will again operate in response thereto, result­
ing in elimination of further dwells between the remain­
ing stepping signals, and rotary switch. RS-2 will move 
onto its point 4 and rest there until the next invitation 
cycle. If station No. 3 does not respond, further step 
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• 1;ulses· and dwens are transmitted to invite each. of sta-
• !10ns No. 4,_ 5 and 6.in turn, rotary switch RS-2 advail.c­
mg one pomt of each station invitation . 

Eventually, either in this or in a succeeding invitation 
5 sequence the final or station No. 6 wm be invited to 

transmit by the provision of a two second dwell following 
the .nin?i. ste~ pulse. If station No. 6 has no message to 
transmit 1t will not transmit the 40 millisecond open dur­
ing its invitation dwell period. When no such an~wer-

10 back or acceptance signal"is received iri the invitation se­
qu~nce ~elay K-40 which operated, as previously de­
scnbed, m response to such answer-back signal, remains 
unoperated. When switch RS-1 reaches point 15 with 
• relay K-40 unoper~ted, the next probe pulse operates step 

15 magnet K-47 causmg ground through its armature to be 
extended through back contact and tongue b of released 
relay K-40, wiper W-2 point 15 of s;hch RS-1, point 
7, level I of switch RS-2 and its wiper to operate step 
magnet K-48. The same ground through point 7 • level 

20 II of RS-2 and its wiper, conductor 69, front conta~t and 
armature h 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 battery1 operates the latter relay. Re­
lay K-33 locks up and at the end of the probe pulse oper-

25 ates relay K-32, as previously described to introduce a 
-tow second dwell following. the tenth step pulse. Switch 
RS.-:2 als? st~ps to point 8 ~t the end of the probe pulse 
fro~ which itself steps to Its home position at point 1. 
This long dwell serves at the tributary station to release 

30 relays K..,.7 and K-9 as described with reference to FIGS. 
3 to 6. and thus restore the tributary station relays to 
normal. . . 

While switch RS-1 is still on point 15 with step magnet 
K-47 energized ground is applied through its armature 

35 at conductor 67, 67a, back contact and tongue .of relay 
K-40, conductor 68, wiper W-2 and point 15 of switch 
E.S:-1, and conductor e of cable Y to the winding of relay 
~41 to ?P~rate the same. Relay K-,-41 locks up through 
its left wmdmg and make armature b, and make armature 

40 d of relay K-29 to_ ground.•·· Relay K-40 is operated from 
ground at make tongue a of relay K-41, make tongue 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 
of relay K.:..40. The locking circuit of K-26 is broken 

45 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 (following step 10) it 
moves to point 17. Ground at point 17, level II of RS-1 
through conductor 68, make tongue b of relay K-40 and 

50 ma_ke tongµe 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 K-29 in turn opens the Jocking 
circuits for relays K-40 and K-41 so that they release; 
Upon release of these relays the central office set is re-

55 storedto normal and in condition to respond to the next 
request . signal from the tributary station. 

If station No. 6 had accepted its invitation, relay K.:.40 
would have been in an operated condition as RS-1 was 
stepped onto point 15 and no dwell would have been 

60 i:1troduced after step 10 to close-out the tributary sta~ 
-tion. However, following message transmission from 
station No. 6, n<lay K-25 would reoperate,. as described 
before, anc:I cause a final signal sequence to be trans~ 
mitted under the direction of rotary switch RS-1. Dur-

65 ing this sequence, rotary switch RS-2 rests on point -7; 
iuwhich position no invitation dwells will be inserted· 
following station identifying step pulses 4 through 9 
and consequently none of the tributary stations· may re". 
spond to send an answerback signal to the central office 

70 and .as a consequence relay K-40 will be unoperated 
when the rotary switch RS-1 comes to rest on point 15 
so that ,a two second dwell will be inserted after the tenth 
stepp ulse for the purpose of restoring the tributary sta. 
tion relays to normal, as described. Switch RS-1, at 

71S point 15, level II, effects operation of relay K-41 which 
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in tum operates relay K-40, heretofore described. Re­
lay K-40 effects the release of relay K-26 and as switch 
RS-1 moves over point 16 onto point 17 following the 
dwell period ,relays K-34, K29, K-40 and K-41 are 
released to restore the central office set to normal to 

. receive another request. 
Selecting a tributary station 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 locked in its lower or operated position. These 
switches each have a set of four movable tongues a, b, 
c and d and cooperating stationary contacts. Tongue d 
·and its lower contact of all switches are connected in a 
series circuit, with the winding of relay K-25 as pre­
viously traced. Otherwise, with the exception of tongue 
.c and upper contact of tongue b, all corresponding 
tongues and contacts of the six switches are connected 
in 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 tributary 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 K-39, con­
ductor 75, tongUe d and lower contact of station selec­
.tion switch S-1, tongue d and upper made contact cf 
station selection switch S-2, conductcr 78, tongue d and 
back contact of relay K-35, conductor 79, tongue d and 
back contact of relay K-37 and conductor 30 to the 
operating winding of relay K-31. Relay K-31 operates 
and locks up through the traced tongues of relays K-37 
and K-35, switch S-2, switch S-1 and conductor 75 to 
the tongue a of relay K-31. Switch S-2 ,at its tongue a 
and upper made contact applies ground 81 (FIG. 9) to 
one terminal 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 K-37, conductor 83, 
back contact and tongue c of relay K-35 to 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 ievel 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 
opens this short at that point. At the same time ground 
from wiper W-2 of level II ,applie,s ground through point 
2, conductor 85, back contact and tongue h of relay 
K-34, conductor d of cable X, and tongue e and back 
contact of relay K-32 ,to the ·..vinding 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 previously 
described. Relay K-32 reshorts Hie distributor at tongue 
t:, 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-18 op­
emtes through tube V-12, the following probe pulse 
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knocks down relay K-33 c.nd 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 E-2 

5 sends the activating character to ihe line (FIG. 7C). 
The next two probe pulses step switch RS-3 successively 
to points 4 and 5, in each of which positions the dis­
tributor E-2 is again shorted at level II. Consequently 
a two character dwell is applied to the line. At the end 

10 of the second character dwell, rotaxy switch RS-Z steps 
to point 6, again removing the short from the distributor 
at level I and operating relay K-33 at level II. This 
results in a step pulse being transmitted, exacHy the same 
as occurred at point 3. At point 6, level II, relay K-33 

15 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 K-23 operates from 

20 ground at wiper W-11, point 7, level II, which causes 
release of relays K-33 and K-32 at the end of the Df;Xt 
revolution of ,the distributor, as has been d;;scribed. 
Thus switch RS-3 ,stays on point 7 for one extra revolu­
tion, to produce the second two character dweH (FIG. 

25 7C). The rotary switch RS-3 now steps o.f points 8, 9 
and 10, at which points the distributor is unshorted, to 
thus transmit step pulses 2, 3 and 4 in succession. 

If station No. 1 is to be selected, ,the ground at level 
II point 10 would be extended through tongue c and t.he 

30 upper make contact of switch S-1 to operate relay K-33. 
However, since in the assumed operation station No. 2 
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-

35 fying pulse. At point 11, level II of RS-3, ground is 
applied over conductor b of cable W, through the c tongue 
and upper • contact of station selection switch S-2 and 
thence by conductors 86 and 85, back contact and tongue 
h of relay K-34, conductor d of cable X, and tongue e 

40 ;md back contact of relay K-32 to the operating wind­
ing of relay K-33. The next probe pulse steps RS-i 
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, 

45 level II, is extended by conductor c of cable W through 
armature c of station selecting switch S-3 and lower con­
tact ·thereof, conductors ·87, 88, tongues h 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 

50 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 
millisecond open line condition as previously described. 

55 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 c and make contact of 
relay K-:.21, conductor 90, operated tongue i of relay 
K-32, and conductor 91, ,to the winding of relay K-30, 

60 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 K-33 and, 
as a consequence, relays K-32 and K-2·8 release. The 

65 succeeding six revolutions· of distributor E-2 step the 
rntary switch RS-3 onto points 13 to 18 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 

70 18, level II 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• 

7G ductor 56; conductor k of cable X, conductor 71, rings 
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22 R-1, R-2 of distributor E-2, and conductor 54 back to 
wiper W-1 of switch RS-3. "Standby" lamp I-1 is 
extinguished at ,tongue e of relay K-37 and "operate" 
lamp I-3 is energized from power through tongue c and 
back .contact of relay K-35 (FIG. 12), conductor 83, 5 
tongue e and make contact of relay K-37, conductor 96, 
tongued and make contact of relay K-30, and conductor 
c of cable Z ,to the lamp I-3. 

If the answer-back had not been received to operate 
relay K-30, this power circuit would have extended from IO 
tongue d and break contact of relay 30 and conductor 
b of cable Z to "no answer" lamp I-2 rather than the 
"operate" lamp I-3. 
. With relay K-37 operated at the end of the stepping 
sequence a circuit is completed for relay K-44 (FIG. 12) 15 
from battery through the relay winding and over a cir­
cuit extending though ,the closed make-before-break con­
tacts f of tongue d of relay K-36, conductor 97, tongue 
f and make contact of relay K-37, conductor 98, tongue 
a and back contact of relay K-35, conductor 99, make 20 
contact and tongue c of relay K-39 and conductor 100, 
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 
K-44 but insufficient to operate the transmitter clutch 25 
magnet CM-A. 

Relay K-44 applies battery through its made • contact 
M, conductor 101, tongue c 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 30 
to the coil of relay K-43 and thence by conductor 102, 
back contact and tongue a of relay K-42 and conductor 
103 to the probe pulse P of distributor E-2. Thus the 
probe pulse, following operation of relay K-44, will op­
erate relay K-43. At the end of the probe pulse current 35 
through the left coil of relay K-42, conductor 104, tongue 
d and winding of relay K-43, its tongue a, conductor 105, 
back contact and tongue c of relay K-38, conductor 101, 
and contact M of relay K-44, operates relay K-42 and 
holds relay K-43 operated. 40 

Relay K-39, which is normally operated by a circuit 
from battery through its winding, the anode and cath­
ode of tube V-14, and back contact and tongue c of 
relay K-42, is released by the above mentioned opera­
tion of relay K-42. The operation of relay K-43 opened 45 the short from point •18 of switch RS-3, across the dis~ 
tribiltor rings so that the next rotation of E-2 transmits 
a message activating character to the tributary .station 
to condition the printer at the selected station .for re­
sponse ,to line signals. The probe pulse at the end of 50 this rotation is directed over conductor 103, tongue a 
of relay K-42 and its rjght holding winding to the right 
winding of relay K;-38, _to operate relay K-38. . Relay 
K....:3·8," at its tongue· c, opens the holding ci]:cuit • for 
relay K-43 which releases and restores the short to the 55 distributor g . .:.2. The following pulse from the trans­
mitter segment X of ring R-4, is directed over conductor 
106 and operated tongue e of relay 38, operated tongue 
a· and right winding of relay K-42, and right winding 
of relay K-38 and serves to keep relay K-42 operated 60 until the end of the pulse at which time relay K-42 re­
leases. Relay K-3,8 remains operated from battery at 
ccmtact M of operated relay K-44, conductor 101, op­
erated tongue c of relay K-38 and its left winding, and 
c91,1ductor 107, to ground at tongue b of relay K-36. 65 With the release of relay K-42, a circuit is completed 
from ground at the text -transmitter Txr. • A, over a pre­
viously traced circuit including the clutch magnet CM-A 
of the transmitter and the tongues of relays K-30, K-35, 
I{..:.37, K-36 and thence from contact f of relay K-36 70 
over a circuit including conductors 108, 109, tongue e 
of relay 42, tongue a of relay K-38 and conductor 110, 
to.the windings of relay RA in series (FIG. 8) and made 
tongue b of normally operated relay RNN to battery. 
Relay RA operates but the current is not sufficient to 75 

operate the clutch magnet CM-A of transmitter Txr. A. 
Relay K-44 which also derives its ground at the trans~ 
mitter CM-A, as previously described, remains operated. 

The operation of relay RA applies battery at its left 
tongue, back contact and tongue a of relay RN, conductor 
1H, make-before-break contacts g of tongue c of relay 
K-36, through the winding of relay K~45, conductor 112, 
tongue b 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 
clutch magnet of the numbering machine:. Current also 
flows from the contacts of relay RA through the wind­
ing of relay RN but the shorting effect of the number 
tram,mitter keeps RN from operating. The numbering 
machine Txr. 2 operates through a numbering cycle, send~ 
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 
of relay RN to operate the same. Subsequent closure of 
the letters sensing contacts LS does not cause further op­
eration of the numbering machine since its circuit is 
opened at armature a 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 • through condenser C-33 causing tube 
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· ground at tongue b of relay K-35 causes relay K-36 
to operate. Relay K-36 opens the holding circuit for relay 
K-38, which releases but relay K-44 remains operated 
from ground at operated tongue d of relay K-36. Relay 
RA (FIG. 8) also remains operated from ground at the 
made tongues d and e of relay K-36. The circuit for the 
clutch magnet CM-A of text transmitter Txr. - A· is 
opened •at the make-before-break contacts f, associated 
with tongue d of relay K-36. During the operated time 
of relay K~36, condenser C-29 of tube V-14 is charged 
to negative battery through made tongue b of relay K-38. 
Upon the release of relay K-38 condenser C-29 starts to 
charge to positive through tongue b of relay K-38 and 
its back contact, an<l tongue b and back contact of relay 
K~42, causing tube V-14 to conduct when the voltage 
across C-29 is approximately zero. This completes a 
circuit from battery through the winding of relay K-39, 
tube v__.14, and ground at tongue c of relay K-42. Dur­
ing the charging time of condenser C-29, slow-to~release· 
relay RNN (FIG. 8) releases, shorting the left or high 
resistance winding of relay RA. •Following the release 
of relay K-3'l~, a probe pulse is transmitted from distribu-· 
tor E-2, over conductor 103, tongue a and back contact 
of relay K-42, conductor 102, coil of relay K-43, tongue 
g and rear contact of relay K-34, conductor b of cable 
X, tongue b and make contact of relay K-39, rear con­
tact and tongue c of relay K-38 and conductor ,101 to 
battery at the tongue of relay K-44, thus, causing relay 
K-43 to operate. Relay K-43 holds up at the end ofthe 
probe pulse from ground through the left winding of 
relay K-42, conductor 104, operated tongue d of relay 
K-43, its coil and operated tongue a, conductor 105, back 
contact and tongue c of relay K-38, and conductor 101, 
to batteflJ • at the tongue of relay K-44. Relay K-42 is" 
thus operated to open the holding circuit for relay K-39 
which then releases. Relay K-43 also operated to open 
the short across the distributor E-2 at its operated tongue 
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 activating pulse to condition 
the receiving printer at the tributary station, which be­
came locally grounded during the long interval following 
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:the operation of the numbering machine, to receive the 
message about to be transmitted. 

At the end of this revolution of distributor E-2 the 
pr◊be pulse is transmitted over conductor 103, operated 
tongue a and right coil of relay K~42 and right wind- 5 
ing of relay K-38 to reoperate relay K-38. Ground 
having been removed from the starting electrode of tub; 
V-19 at operated tongue d of relay K-42, a holding cir­
cuit is now completed through tube V-19 to the lefa wind-
ing .of relay K, • .:3s, its operated tongue c and ,:;onductcr 10 
101, to battery at relay K-44. Relay K-38 at its tongue 
c ope_ns the holding circuit for relay K-43, which releases 
and reapplies a short to the distributor E-2. The fol­
lowing pulse through transmitter segment X of distributor 
E-2, conductor 105, operated tongue e of relay K-38, 15 
operated tongue a 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 K-36 to release and thus shorting tube V-19. 
Relay K-38, however, remains locked over conductor 20 
107 to ground at tongue b of relay K-36. Thus with re-
lays RA, K-'38, K-37 and K-30 operated a circuit is com­
pleted for the clutch magnet CM-A of the message trans­
mitter A, from battery at the front contact and tongue a 
of relay RA, right winding of relay RA, tongue a and 25 
back -contact of relay RNN, conductor 110, operated 
tongue a of -relay K-38, tongue_ e and back contact of 
relay K~42, conductors 109, ms, make-before-break con­
tacts f, associated with tongue d of unoperated relay 
K-,36, conductor 97, operated tongue f of relay K-37, 30 
conductor 93, tongue a and -back contact of relay K-35, 
conductor 99, operated armature c of relay K-30 con­
ductor 100, clutch magnet CM-A of text transmitter Txr. 
A and trnnsmitter control contacts MC to ground. Tiie 
text tra...'1smitter A thereupon operates to transmit its mes- 35 
:sage to the line L through the relay TR. 

In the foregoing description reference was made to 
iF.IG. 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 40 
been sent, in which the two second dwell occurs fol­
lowing the ninth step pulse. 

Station disconnection 
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tongue f of relay K"'-34, conductor 74, made tongue a of. 
relay K-39, conductor 75, tongue d of selector switchei; 
S-1, S-2, conductor 78, made tongue d of relay K..,..35 
and conductors 120 and 80 ,to the winding of relay K-31. 
This relay locks up over conductors 80, 120, operated 
tongue d of relay K-35, conductor 78, switches S-1, S-2, 
conductor 75 a,.TJ.d tongue a of relay K-31. 

With relay K~31 operated, a probe pulse from -Ois­
tributor E-2 is sent over conductor 65, unoperated 
tongue g of relay K-32, operated tongue b of relay K-31 
and conductor 84 to the stepping magnet K-46 of rotary 
switch RS-3, which now moves on to its point 19. The 
removal of ground at point 18, level II, releases relay 
K-37. The distributor E-4 is unshorted at point 19, 
level I, 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 19, level II, conductor 85, unoperated 
tongue h of relay K-34, conductor d of cable X and 
,cmgue e of relay K-32, causes operation of relay K-33. 
The next probe pulse steps K-46 as before to point ZO 
where the distributor E-2 is again shorted at level L 
With removal of ground at point 19, level II, relay K-33 
locks up through its tongue b and right winding of relay 
K-32 causing relay K-32 to operate. As described in 
connection with the selection of a station, relay K-32 
prevents the probe pulse from operating stepping magnet 
K-46 and shorts the distributor E-2. Ground from 
point 20, level II, and conductor 121 operates relay K-23 
which locks up through its tongue a and operated tongue 
a of relay K-32. The next probe pulse knocks .down 
relay K-33 and at the end of the pulse relays K-32 .and 
K-28 release. At the end of the next 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 to cause a 
pulse (step 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 un­
grounded at level I to send stepping pulses at points 22, 
23, 26, 27, 28, 29, 30, 31, 32 and 33, but no pulses at 
points 24, 25, thereby to produce the disconnect sequence 
shown in FIG. 7E. At point 1, level I, switch· RS--3 
again shorts the distributor, and ground at point 1, level 

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 K-38 and relay K-38, 
upon release, opens the short across condenser C-2'5 of 
tube V-13, which extended from the cathode side of 
condenser C-25 over conductor 114, tongue d and front 
contact of relay K-38, and conductor MS to the op­
posite side of condenser C-25, thus grounding the cathode 

45 II, conductor 122, operated tongue e of relay K-35, and 
conductor 123 operates release magnet RM of the station 
selection switches, permitting the operated switch S-1 to 
S-.6 to be returned to normal. The holding circuit for 
relay K-31 is opened at tongue d of the released switch, 

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 y_.13 conductive through the coil of 
reiay K-35. Relay K-35 operates and locks up over 
conductor 116, operated tongue h of relay K-37, conduc­
tor 117 and operated tongue b of relay K-35. This lock­
ing circuit shorts and extinguishes tube V-13. Tube 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 e of cable Z, back contact and tongue e of re­
lay K-31, conductor 118, made tongue h of relay K-38 
and conductor 116 to the coil of relay K-35 to operate 
the same. 

Operation of relay K-35 at its tongue c opens the cir­
cuit for the operate light I-3 and closes the circuit to the 
disconnect light I-5. Relay K~35 at its tongue b removes 
ground from the locking circuit 92 of relay K-30 which 
then releases. Reiay K-31 also operates from ground 
at released tongue b of relay K-26, back contact and 

50 such as S-2, and the holding circuit for relay K-3.5 is 
opened at released tongue e of relay K-31. 

Invitation timer 

In order to automatically send out invitation sequence, 

55 to the tributary stations on a periodic basis, a timer E-1 
(F,IG. 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 
nine and one-half minutes later, Upon closure of con• 

60 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 released tongue a of relay K-26, 
and locks with its contact b in shunt to timer contact M, 

65 
Relay K-24 is operated nine and one-half minutes later 
through operated armature .a of K-23 and contacts N. 
If during this nine and one-half minute period relay K-2S 
operates in response to a request from a tributary· sta­
tion, relay K-23 wiUrelease and relay K-24 will not op-

70 erate. Should relay K-25 not operate during this timed 
interval, relay K-24 upon operation locks up through it.s 
tongue a, conductor 124 and tongue c of relay K-29 to 
ground. Ground through tongue c of relay K-24 op­
erates relay K-25 which responds to start an invitation 

75 cycle in the same manner as in response to a request from_ 

J 
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a tributary station, except that relay K-24 .opens, at its 
tongue b, the short across the distributor at point 2, level 
I; of rotary switch RS-1 to thus send a busy pulse preced~ 
ing the invitation cycle. 

Thus, it will be noted that a system has been provided 5 
in which any one of a plurality of tributary stations hav-
ing a message to transmit may initiate ,the transmission 
of: an invitation cycle from the central office,- each such 
cycle including sufficient invitation sequences, • each of a 
uniform number of open line pulses, to give each station 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 puls~) 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- 15 
tation sequence selectively controls the tributary station 
sets to invite each station in succession ,to transmit. It 
will be :Eurther noted that the number of signal sequences 
transmitted in each invitation cycle will vary depending 
upon the number of stations accepting the invitation to 20 
transmit, there being one station normalizing sequence, 
in which a two second dwell follows the tenth step pulse, 
in addition to each accepted invitation sequence, in which 

26 
selection of other .stations on said way circuit for trans­
mission, said selective control nieans being further re, 
sponsive to the termination of said invitation sequence to 
initiate the transmitter of the selected station into opera­
tion. 

. 2; A telegraph system as defined in claim 1 in which 
means is provided at each tributary station to initiate 
operation of said means at the central office for sending 
said invitation sequence. 

3. A telegraph system as defined in claim 1 in which 
means is provided at the central office responsive to -ces­
sation of operation of a tributary station transmitter to 
initiate another invitation sequence. 

4. A telegraph system as defined in claim 3 in which 
means is provided to modify the spacing and marking ins 
tervals of said other invitation sequence so as to preclude 
the selection for operation of the previously selected sta­
tion transmitter. 

5. A telegraph system comprising a central office, a 
plurality of tributary stations, a way circuit connecting 
said central office with said tributary stations, a. message 
transmitter at each of said tributary stations, a message· 
recorder at the central office, each of said message trans-· 
mitters being normally inoperative over said way circuit, 

a ;two second dwell occurs following one or more of the 
six station identifying steps ( 4 to 9). 25. selective control means at each tributary station to con-' 

dition its transmitter for operation over the way circuit 
when it has a message waiting, means at the central office 
for sending over said way circuit an invitation sequence 

It will •be further remembered that the central office 
may initiate, on a timed basis, an invitation. cycle inde­
pendently of requests from the tributary stations. This 
cycle may consist of a single invitation sequence, in the 
event that .none of the tributary stations accepts, this 30 
single group constituting both the station invitation and. 
station normalizing sequence; or the cycle may include a 
total of seven signal sequences (six selecting ,and one re­
storing) should all six stations accept in turn. 

The ,central office, it will be recalled, may also select 35 
any _ tributary station for transmission thereto by _tlie 
transmission over the way circuit of a selecting sequence 
having open line pulses equal in number ,to those of each 
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 automatically cut _out at 
tlJ.e _ end of transmission by a cutting-out or station nor­
malizing sequence. 

4(), 

It will be understood that many variations in the de­
tailed circuits and equipment for effecting the operation 45 defined may be made without departing from ,the spirit 
or essential attributes of the invention which is not to be 
limited except in accordance with the specific limitations 
of the claims. 

What is claimed is: 60 
1. A telegraph system comprising a central office, a 

plurality of tributary stations, a way circuit connecting 
each of said central office with said tributary stations, a 
message transmitter at each of said tributary stations, a 
message recorder at the central office, each of said mes- 55 sage transmitters being normally inoperative over said 
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-
ing an invitation to transmit sequence of alternate spac- 60 ing and marking intervals to said tributary stations, said 
sequence including at least one spacing and one marking 
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 65 of operation and further responsive to its individual spac-
ing and marking intervals to select its station for trans­
mission over the way circuit whenever said station has 

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 control means at each station comprising means 
responsive at successive stations to successive ones of said 
station identifying intervals, when the closed line portion 
thereof is of predetermined length, to enable each station 
in succession to accept the invitation to transmit, means 
at each station initiated into operation upon such accept­
ance by the station, for transmitting a signal to said cen­
tral office during the station identifying interval of the 
accepting station, means at the central office responsive 
to said last mentioned signal for varying the length of 
succeeding 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. 

6. A telegraph system as defined in claim 5, having 
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 during said repeated invi­
tation sequence. 

7, A telegraph system as defined in claim 5 having 
means at said central office for repeating said invitation 
sequence following each cessation of said permutation 
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 in-
vitation sequences when no station accepts in the last 
transmitted sequence. 

8. A telegraph system as defined in claim 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 during the transmission of such an invitation 
sequence. 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 9. A telegraph system comprising a central office, a 
plurality of tributary stations, a way circuit connecting 
said central office with said tributary stations, a message 
transmitter at the central office, a message recorder at 
each tributary station, said transmitter and each of said 

74 recorders normally being inoperative over said way cir-



euit, ~elective control means at each tributary station 
responsive to station selection signals received over said 
way circuit for rendering the tributary station recorder 
operable by signals received over said way eircuit, 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 generating means for producing station selection 
signals comprising a sequence of open and closed line 
conditions including at least one ope11 condition individ­
ual 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 be selected and means effective upon the aelection of 
a station for rendering said central office transmitter op­
erable over said way circuit. 
· 10. A telegraph system as defined in claim 9 in which 
means is provided at each tributary station under con, 
trol of said selective control means in response to a sta­
tion selection signalling condition to transmit an answer 
back signal to said central 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 of said station selection signals for activating 
said last means for rendering said transmitter operable 
over said way circuit for transmission of message sig. 
nals thereover. 
, 11. A telegraph system as defined in claim 10 having 
means responsive to the cessation of operation of said 
transmitter to rendering said transmitter unoperable over 
:;aid 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 

28 
14. A t~legraph mt-flm compx.ising a central effiee.­

~- plurality of t:dbutary s_taticms, a half-duplex way cu;c;uit 
connecting sai(;l central ofllee witll said tributary station~, 
a message transmitter and a message recorder at eac;h 

5 tributary (;.tation nonnally inoperative over said way cir­
cuit, a transmitter au..d a ·recorder at said central office, 
said last transmitter being normally inoperatively assc,:­
ciated with the way circuit, means at each tributary sta. 
tion tQi; condWouing the transmitter thereat for opera., 

10 tion when a message is awaiting transmission therefro!ll, 
means at the central qffi.ce for transmitting a station in, 
vitation sequence of open and closed line conditions hav, 
ing a fixed number qf open line intervals for inviting each 
of said tributary stations in turn to transmit, means at 

15 each tributary station responsive to said sequepce of open 
and clos1:1d lirie conditions for accepting said invitation 
and for initiating the operation of a conditioned trans, 
mitter, means responsive to said acceptance by one st11., 
tion for precluding acceptance by any other station, means 

20 at sllid central o:ffi..ee for transmitting a station selection 
sequence.of open and closed line cong,itions having a fixed 
number of open line intervals for selecting any way sta, 
tion, means at saili .central office effe.ctive upon comple, 
tion of said station selection for rendering the central 

25 office transmitter operable over §aid way circuit for trans, 
mission: of messages thereover, means at said selected 
tributary ~tatioil for rendering the recorder thereat ope_ra. 
hle • over the way circuit to record sucb. messages, an~ 
means for preventing the transmission of station selectioµ 

30 signals over said way circuit when one of said tributary 
~tations is .transmitting to said central office. ' 

a sequence of open line conditions, and means including 35 
said selective control means at a selected station respon. 
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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 which 
said station selection and station cut-out signals each 40 
comprise a fixed number of open line conditions irrespec-
tive of the station selected and cut-out. 
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