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16 Claims. 
This invention relates to telegraph exchange 

Systems and more particularly to printing tele 
graph Systems provided with machine switching 
apparatus for distributing calls or messages to 
idle lines or channels of a group, such as a group 
Of interOffice trunks or channels. 
One object of the invention is to provide, in 

a telegraph exchange system having selective 
Switching apparatus, improved means for seiz 
ing an idle line or channel of a selected group. 
Another object of the invention is to provide 

in a System of the character described signal 
Storage and repeating means individual to each 
interoffice trunk or channel, preferably arranged 
to store message signals from the transmitters 
at a higher rate than the signals may be repeat 
ed. Over the trunk or channel. 
A further object of the invention is to provide 

a system of the character described in which 
transmission is stopped automatically and the 
trunk released at the end of each message group 
Of Signals. 
A further object of the invention is to provide 

a neSSage distributing System in a telegraph ex 
change wherein different ciaSSes of messages are 
handled differently; for example, deferred traffic 
is limited to One or a predetermined number of 
a group of trunks even though there are. Several 
deferred messages awaiting transmission. 
A still further object of the invention is to 

provide in a system of the character described 
novel means for numbering messages. Sent over 
each of a group of trunks or channels. 
For a better understanding of the invention, 

reference should be had to the accompanying 
: drawings, of which the respective figures taken 

40 

together illustrate diagrammatically a preferred 
embodiment, thereof. 
In accordance with the preferred embodiment 

of the inventioh shown, a plurality of storage 
transmitters, such as tape perforators and asso 
ciated tape transmitters, are provided at a tele 
graph office for storing and retransmitting per 
mutation code signals adapted to operate a tele 
graph printer. A plurality of groups of inter 
office trunks or channels terminate at said office 
and selective switching means are provided for 
extending a communication circuit from any 
one of the storage transmitters to the desired 
group of trunks in the case of a message destined 
for a, remote office or exchange. In the System 
shown, the selective switching means comprise 
connecting plugs, individual to the respective 
storage transmitters, and switchboard jacks pro 
viding access to the groups of interoffice trunks 

(Cl. 178—2) 
but it will be apparent that any conventional 
automatic or manually operable Switching means 
may be employed. A switch individual to each in 
teroffice trunk is provided and, in response to the 
selection of a group of trunks in an interoffice 
call, one of said Switches is automatically oper 
ated to connect the operative storage transmitter 
to an idle trunk in the selected group. As soon 
as the interOffice trunk has been Seized, the 
transmission of the message (preceded if desired 
by a message number) is started automatically. 
In accordance with a further feature of the 

invention, each interoffice trunk or channel is 
provided with Signal storage and repeating. means 
hereinafter termed a trunk repeater adapted to 
store the signals from the storage transmitterS' 
and repeat the same over the interoffice trunk 
or channel. This trunk repeater may be of a 
type to receive start-stop code signals and re 
transmit code signals without the start-stop 
pulses over a channel of a synchronous multiplex 
system where start impulses between successive 
characters are not employed to maintain syn 
chronism or it may be of a type to receive start 
stop code signals and retransmit the same type 
of Signals over a trunk operated on the start 
stop principle of maintaining synchronism. A 
further advantage of this arrangement is that 
the transmitting speeds of the storage transmit 
ter and trunk repeater may be different since it 
is desirable to operate the respective equipment 
units at their most efficient speeds and it is usual 
ly possible to transmit over the short intraoffice 
circuits at a higher speed than over long inter 
office trunks. It will be apparent that if the in 
traoffice circuit is operated at a higher rate than 
the interoffice trunk circuit, the latter will be 
utilized to its full capacity while there are mes 
sage signals to be transmitted in spite of the 
transmitting time lost on the intraoffice circuit 
in establishing connection to the trunk circuit. 
According to a further feature of the inven 

tion, the storage transmitter is stopped auto 
matically at the end of each message group of 
Signals even though there may be another mes 
Sage stored therein since the second message may 
be destined for a different office or printer; and 
the interoffice trunk or channel is released im 
mediately so that it is available for other mes 
sages thus enabling the trunk to be utilized to its 
full capacity. Preferably the release of the trunk 
is not dependent upon the restoration of the 
selective switching equipment in Order to avoid 
delay from that source. 
This invention will be more clearly understood 
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from the following detailed description in con 
nection with the accompanying drawings. 

Figure 1 is a diagrammatic illustration of a 
plurality of Signal storage and repeating means 
With cord circuits and connecting plugs providing 
acceSS to interoffice trunks of the exchange sys 
tem. 

Figure 2 is a diagram showing the circuit con 
nectioins of two multiplex interoffice channels of 
the exchange system. 

Figure 3 is a Schematic illustration of a code 
signal transmitter employed in the exchange SyS 
teim. 
Refering to Fig. 1, there are show in two Stor 

age tranSmittel's adapted to be connected through 
C0Td CircuitS 10 and f I, and connecting plugS #2 
and 3, respectively, to any One of a series of 
jack.S J-J6 providing access to interoffice ti'unkS. 
extending to a remote Office or jacks Ji, J8 and 
J3 ):'Oviding access to trunks extending to a sec 
Ond leinote office. It Will be understood that in 
a complete System, each group of trunks to each 
'eilote office Would have a Switchboard jack or 
glCup of jacks in each of One or more operator's 
positicns, and the Switchboard might also con 
tain jacks providing access to local branch offices 
and other line circuits as disclosed in the co 
pending application of R. F. Blanchard, W. B. 
Blanton and H. L. Browne, Ser. No. 65,702, filed 
February 25, 1936. 
The storage transmitter associated with the 

cord circuit C comprises a character storage 
unit, such as a tape reperforator RR and tape 
transmitter TT which may be regarded as ex 
emplary of suitable signal storage and transmit 
ting devices. The reperforator RR may be sin 
ilar in construction to the reperforator disclosed 
ill the patent to Rothermel, No. 1,936,956 dated 
Novem Inber 28, 1933, or that shown in the copend 
ing application of R. F. Dirkes and E. R. Wheeler, 
Ser. No. 42,692, filed September 28, 1935. The 
reperforator RR responds to start-stop code 
signals transmitted over the line 5 from a local 
keyboard, a branch office transmitter or other 
Source. The tape transmitter TT arranged to 
repeat the signals perforated in the tape may be 
of the type disclosed in the patent to Rothermel, 
No. 1,805,374, dated May 12, 1931. 
The storage transmitter RR2-TT2 associated 

with the second cord circuit may be similar 
to that associated with the first cord circuit but 
as showin comprises a reperforator of the type 
disclosed in the patent to Hoover and Haupt, No. 
1,851,838, dated March 29, 1932, or a combined 
printer and reperforator similar to that, dis 
closed in Patent No. 2,143,828, granted Jan. 10, 
1939 to R. F. Dirkes and R. Wentworth, either 
of which is adapted to store signals received over 
a channel of a multiplex l'eceiving distributor 
MR). 
Two multiplex interoffice channels are shown 

in Fig. 2 in connection with the parallel line cir 
cuits L and L2 to a renote office. 
undel'Stocd that the other channels of the multi 
plex transmitting distributors TD and TD2 of 
the lines L., and L. may also be utilized, as well 
as additional trunks or channels sufficient to 
handle the traffic to the remote office, by dupli 
cating the call-distributing equipment shown. 
Two finder switches SW and SW2, individual 
to the respective channels shown, are operated 
when transmitters are plugged into the jacks 
J-JG to connect the transmitters to idle chan 
nels thus enabling a Small group of channels to 
be utilized in transmitting messages from a large 

it, Will be 
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number of transmitters. The traffic-distribut 
ing equipment associated with the jacis J-J9 
and with the trunks or channels to a second re 
mote office X is not shewn, being similar to that 
illustrated in connection with the first group of 
interoffice trunks to office Y. 

Certain additional features and advantages of 
the System illustrated in the drawings will be 
COne apparent from the following detailed de 
Scription thereof. Referring again to Fig. 1, the 
line fS extending to a remote branch office where 
it is normally grounded at the originating trans 
nnitter is connected through a switch 2E to th;2 
operating magnet 2 of leperforator RR and to 
the Winding of a normally energized l'elay 22, the 
other terminal of said winding being connected 
to battery. Upon the receipt of the first spacing 
Signal over the line 5, relay 22 becomes deen 
ergized and closes the circuit of a calling lamp 
23 at the right hand armature and back contact 
of said relay. Relay 22 is short circuited through 
its left hand armature and back contact and the 
contacts of a key 2, so that the signal lamp 23 

5 

O 

20 

remains lighted during the transmission of the 
neSSage and until the key 24 is manually oper 
ated by the Switching operator or attendant. 
The message is recorded in the form of a per 

forated tape and preferably also printed upon the 
tape in the Inanner described in the above-men 
tioned application of Dirkes and Wheeler. The 
Operator, noting the lighting of the lamp 23, 
reads the destination of the message from the 
perforations or printed characters on the tape 
and plugs the associated connecting plug í 2 it; to 
One of the jacks providing access to the desired 
group of Outgoing trunks, for example the jack 
J. The other storage transmitters, such as 
RR2-TT2, are similarly routed to the desired 
group of interoffice trunks and as soon as an 
idle trunk or channel has baen seized, the trans 
mitters TTE, TT2 are operated to repeat the 
characters Stored in the tape. In the case of 
deferred messages, the jacks J8. J5 and JG nu 
tipled to a single intraoffice circuit are selected 
and the System is arranged to send the deferred 
messages one at a time so that only a single in 
teroffice trunk is utilized for the deferred traffic. 
When the switchboard plug í 2 is raised from 

its seat, the plug seat switch 28 is closed the eay 
closing a circuit through switch 29 and the left 
hand inner armature and back contact of relay 
30 for lighting supervisory lamp 3. The plug 
seat Switch 28 also closes a second circuit, through 
the Winding of slow release relay 33 and the in ther 
right hand armature and back contact of relay , 
34, whereupon relay 33 becomes energized and 
opens at a second point the circuit, through the 
start magnet SM of transmitter TT to guard 
against premature starting of the transmitter. 
Upon the insertion of the plug 42 in the jack J; 

a circuit is closed from ground through the lo 
tating contact segment of the cord circuit al 
lotter 35, contact 36, the right hand amature 
and back contact of relay 30, resistance 39, right 
hand winding of test relay 4, Sleeve contacts 
of the plug 2 and jack J, conductor Of and the 
winding of relay 0 to battery, whereupon re 
lays 40 and f) become energized. The cold cir 
cuit allotter 35 comprises a plurality of Spaced 
brushes 36, 37, et cetera, one for each cord cir 
cuit, and a rotating contact segment arranged to 
connect each of said brushes momentarily and 
Sucessively to ground. 
The energization of relay 49 closes a circuit 

from positive battery through the winding of re 
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J and plug f2, the windings of relays 4 and 42, 
the left hand armature and front contact of relay 
40, the left hand winding of relay 40, the right 
hand armature and back contact of slow release 
relay 43, the left hand outer armature and back 
contact of relay 34 and the armature and back 
contact of marginal relay 44 to negative battery, 
thereby energizing relays 4 and 42. The ener 
gization of relays 4 and 42 places a ground 
upon the described circuit between the windings 
Of Irelays 4 and 432 through the left hand arma 
ture and front contact of relay 42 and the arma 
ture and front contact of relay 4 for a purpose 
to be described hereinafter. The described cir 
cuit also locks test relay 40 energized after the 
circuit through the right hand winding thereof 
is interrupteed at the contacts of the circuit al 
lotter 35. The energization of relay 42 also con 
nects the contacts of transmitter TTE to the tip 
contact of the plug 2 through the right hand ' 
armature and front contact of said relay and the 
windings of relays 44 and 45 but the transmit 
ting circuit is held open at the finder switch 
equipment until an idle trunk has been seized. 
Upon the energization of relay O as described, 

a circuit is closed through the left hand arma 
ture and front contact of said relay and the ar 
mature and back contact of relay f" for ener 
gizing start relay f6. The energization of start 
relay 6 closes a circuit from battery through 
the armature and front contact of said relay, 
the normal contacts of a key 8 and the inner 
armature and back contact of relay 20 for en 
ergizing relay 2. The energization of relay 2 
closes a circuit through the stepping magnet 22 
of Switch SW, interrupter contacts 23 of said 
magnet, the armature and front contact of relay 
2, the left hand winding of relay 25 and a 
resistance 26; and also a circuit in parallel to 
the left hand winding of relay 25 and including 
the left hand armature and back contact of re 
lay 25 and the contact arm 33 of switch SW. 
ASSuming that no other jack circuit is seeking an 
idle trunk, the contacts of the contact bank of 
arm 33 except the first are grounded at the left 
hand armatures of relays 2, 4, etcetera, and 
the stepping magnet 22 is energized to step the 
contact arms 131, 32 and i 33 to the first con 
tacts of the respective contact banks, the opera 
tion of relay 25 being prevented since the left 
hand winding thereof is short circuited by the 
low resistance path through the left hand arma 
ture and back contact of relay 25 to ground at, 
the contact arm 33. When the contact, arm or 
wiper 33 reaches the first contact, or the posi 
tion shown in the drawings, since said contact is 
ungrounded relay 25 becomes energized. The 
current through the stepping magnet 22 which 
is in Series with the left hand winding of relay 25 
and the resistance 26 is insufficient to attract 
the magnet armature and the contact wipers 31, 
32 and 33 remain in engagement with the first 
contacts of their respective contact banks. 
Upon the energization of relay 25, the bank 

contact of finder SWitch SW in engagement with 
the wiper 33 is grounded at the left hand arma 
ture and front contact of said relay. ' Therefore, 
other Switches, such as SW2 having contacts null 
tipled to the contacts of switch SW, when seek 
ing other jacks, are prevented from seizing the 
jack J, which is now connected to one of the in 
teroffice trunks through the switch SW. The 
energization of relay 25 also closes a circuit 
from battery through the windings of relays 27 

3 
and 20, the right hand winding of relay 25, the 
right hand armature and front contact of relay 
25, contact wiper 32 of Switch SW, the Wind 

ing of relay if , the right hand armature and 
front contact of relay O., conductor 0, the 
sleeve contacts of jack J A and plug 2, the wind 
ing of relay 4, the left handarmature and front 
contact of relay 42 and the armature and front 
contact of relay 4 to ground whereupon relays 
20, 27 and are energized and the locking 

winding of relay 25 is energized. 
The energization of slow release relay 20 

closes a circuit from the wiper 33 to ground 
through the Outer armature and front contact 
of said relay which insures that guard potential 
will be maintained on the multiple contacts con 
nected to said wiper until said relay releases its 
armatures. At its inner armature relay 20 
transfers the circuit from the start relay 6, 
which was connected to switch SW, to the switch 
SW2, through conductor 40. Thus when an 
other cord circuit and transmitter is plugged into 
One of the jacks. J2-j6, the reenergization of 
relay 6, which was deenergized by the opera 
tion of relay f', will render the switch SW2 op 
erative to connect the calling transmitter to an 
idle channel of the line L2. In a similar manner, 
the start circuit is then transferred to conductor 
4f extending to another Switch (not shown). 
However, as soon as the transmission of the first 
message is completed, the start circuit will im 
mediately be reconnected to the Switch SW 
which will operate to connect the next calling 
transmitter to the channel of the multiplex dis 
tributor TD? individual thereto. In this manner 
the calls are distributed to the channels accord 
ing to an arbitrary grouping, the first channel 
taking preference over the others, the second 
channel taking preference over all but the first, 
and so on. Any channel may be cut out of serv 
ice, however, by actuating the keys 8, 8a, 
associated with each channel, thereby discon 
necting relays 2, 2d, from the start circuit 
and extending the start circuit to the next switch. 

Relays 2 and 3 correspond to relays 
and and control the call distributing equip 
ment when a plug is inserted in jack J2 in the 
same manner as described above in connection 
with jack J . Likewise relays f4 and 5 con 
trol the call distributing equipment when a plug 
is inserted in jack Ji, J5, or J. When transmit 
ters are plugged into two or more of these multi 
pled jacks at the same time, the circuit allotter 
35 render's the calling transmitters operative one 
after the other in a manner to be described hereas. 
inafter. When all calls have been distributed to 
separate channels in the manner described above, 
relay 6 is deemergized so that the idle finder 
switches do not step around when there are no 
calls to be answered. 
When relay 27 is energized as described above, 

a circuit is closed from ground through the ar 
mature and front contact of said relay, the illner 
armature and back contact of relay 28 and con 
ductor 50 for energizing the clutch magnet 26 
of the numbering or Service code transmitter 
2 (). The numbering device 28, of which one is 
provided for each channel or circuit to the re 
mote office, is arranged to transmit a group of 
service code signals with each group of message 
signals transmitted over the associated channel. 
As shown, the numbering device is ari'anged to 
precede each message with a number, which is 
changed for successive messages, in order to fa 
cilitate tracing lost or mutilated meSSages. Ob 
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4. 
viously, the device may be arranged to send any 
predetermined signals accompanying each neS 
Sage, either varying With Successive messages Ol' 
invariable in character. 
The code signal transmitter shown in Fig. 3 

is of the motor-driven can switch type described 
and claimed in the copending application of 
Dirkes, Hoover and Wheeler, Ser. No. 51,522, 
filed November 25, 1935, but may be of any suit 
able type, for example one in which the code 
Signals are stored in a perforated tape or other 
Storage in ediurn. 

In the einbodiment of the invention illustrated, 
When a storage transmitter is connected to chan 
ne. A of the line Il by the SWitch SW, the aSSO 
ciated numbering mechanism 2 transmits iden 
tifying code signals over said channel and there 
after the storage transmitter is rendered opera 
tive to tranSnit the message over said channel. 
The channel is released by an end-of-message 
Signal and the next message over the Same chai 
nel is preceded by a different code signal group 
Set up in the numbering rechanism 2f ). The 
Signals from both the number code transmitter 
2 and the storage trans:;hittel are stored in the 
tape passing through the reperforator RR3 and 
are repeated by the tape transmitter TT3 under 
the control of the transmitting distributor TD. 
In this mannel the System may be arranged to 
provide for a higher rate of transmission in the 
logal Office circuit than that permissible over the 
line circuit extending to the remote office where 
by the signalling equipment is utilized at maxi 
nunn efficiency and idle line time of channel A 
of tie interoffice trunk is obviated whenever 
there are message signals to transmit since the 
associated Storage repeate RR3-TT3 stores the 
neSS&ge signals at a rate higher than the rate 
they can be transmitted ovel the line circuit. 

In the embodiment shown, the numbering 
mechanism 20 comprises a constantly rotating 
drive shaft 225 adapted to be connected through 
a clutch 226 to the normally stationary cam drum 
22. When the clutch magnet 20 is energized, 
the clutch 226 is engaged and the drum 227 ro 
tates with the drive shaft 225. The clutch 22, 
is provided with a cam 228 and a stop arm lever 
22S controlled by the clutch magnet 20 to dis 
engage the clutch and stop the cam, drum 227 in 
a predetermined start position after the clutch 
magnet 20 is deemergized. The numbering 
mechanism further comprises a letters code drum 
23, a units code drum 23 and a tens code drum 
232, each of said drums being intermittently 
Stepped during the rotation of the transmitting 
code drum, 22. As shown, a Geneva, calm 233 and 
Geneva wheel 234 are disposed between each pair 
of drums in Such manner that the letters code 
drum 23) is stepped once for each revolution of 
drum 22; the units code drum 23 f is stepped 
Once for each revolution of drum 230 and the 
tenS code drum 232 is stepped once for each rev 
Ollation of the drum, 23. 

Each of the rotatable drums is provided with 
projecting pins o' cam members 235 adapted to 
engage movable contact members 236 having co 
Operating front and/or back contacts. The op 
eration of the contact members 236 in properly 
timed relation and in predetermined sequence by 
the drums 227, 230, 23f and 232 is arranged to 
Send marking and spacing signals to the storage 
reperforator RR3 over the transmiting circuit 
245. The code signals sent automatically during 
each cycle of Operation of the numbering mecha 
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nism 20 may be readily changed by properly re 
arranging the pins or cam members 235. 
The mechanism 20 further comprises a relay 

24 and a restoring Switch 24, the latter being 
used for restoring the units code drum 23 to a 
predetermined starting position when desired. 
The tens code drum 232 is preferably also ar 
ranged to permit resetting manually when de 
sired, as for example by disengaging the Geneva, 
wheel 234 of said drum from the cooperating cam 
233 thus permitting the drum to be turned to its 
starting position as described in the above men 
tioned copending application of Dirkes, Hoover 
and Wheeler. 
Upon the energization of the clutch magnet 

20 , the transmitting cam drum 227 rotates and 
during each rotation a character or code signal 
is transmitted over the conductor 245. Ten rev 
olutions Of the can drun 22 constitute one con 
plete cycle of the numbering mechanism. Each 
code signal may comprise a start no-current in 
terval, five marking or spacing impulses and a 
stop or current pulse whereby the Signals are 
adapted to control the Ordinary start-stop print 
er. 
245, the operating inmagnet 59 of the repel'- 
forator RR3 is energized, said operating magnet 
being connected in series with a resistance St. 
The reperforator RR3 thus responds to the sig - 
nais transmitted by the numbering mechanism 
20 and is then connected to the storage trans 
mitter to respond to the Signals from Said trans 
mitter. The message has appended thereto an 
end-of-message signal which is arranged to Op 
erate the contacts S2 of the reperforator RR3 
to stop the storage transmitter and disconnect 
channel A. from Said transmitter. The signals 
Stored in said reperforator are repeated by the 
tape transmitter TT3 of usual construction and 
which may be Similar to the tape transmitter dis 
closed in the Benjamin Patent No. 1,298,440, 
granted March 25, 1919. As shown the tape 
tiransmitter comprises a marking bus bar 65 and 
a Spacing bus bar 66 together with selectively 
operable contactS 67 arranged to apply the code 
signals stored in the tape on the transmitting 
segments of channel A of the transmitting dis 
tributor TD in the usual manner. The tape 
transmitter TT3 is stepped by the operating mag 
net f 68 under the control of a local segment 69 
of the transmitting distributor. 

Referring again to the numbering mechanism. 
2, the movable contact members 236 of the 
transmitting cam drum 22 are connected to 
gether and to the conductor 245. Battery is con 
nected to a back contact 250 cooperating with 
the first contact member 236 of drum. 22. Upon 
the initial movement of the drum 22 from its 
normal position, the circuit including contact 
25) is opened thus opening the line during the 
start interval. This circuit through contact 25 
remains open until the drum. 227 returns to its 
initial position. After five Successive impulses 
are sent to the line by the Successive operation 
of the remaining contact members 236 of drum : 
22, the drum completes One revolution and re 
closes the line circuit to contact 25 to send the 
Stop pulse. The code signal sent during each 
revolution of drum. 227 is controlled by connect 
ing or removing battery potential from the make 
contacts corresponding to the second, third, 
fourth, fifth and sixth contact members 236 of 
drum 27 in accordance with the setting cf code 
drums 230, 23 and 232. The ten revolutions of 
drun. 227 during each cycle of operation of the 

When battery is connected to the conductor : 
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numbering mechanism cause drum. 230 to make 
one complete revolution and drum 23 to make 
one-tenth of a revolution during each cycle, 
whereas the tens code drum 232 is stepped once 
in ten cycles. w . . . 

The first five contact members 236 of the drum 
230 are connected to the make contacts of drum 
237 and when actuated are connected to battery 
through the back contact 25 of the sixth con 
tact 236 of drum i30. In the normal Or, first 
position of the code drum 230, the code pins 235 
engaging the cooperating contact members. 236 
of the drum 230 connected to the make contacts 
of drum 227 may be arranged in accordance, with 
the codesignal representing 'letters shift'. Upon 
the first rotation of the cam drum. 227, a "letters 
shift” signal will be sent to the line so that when 
received over channel A of the line L. the re 
mote printer will be adjusted to print letter char 
acters. During the transmission of the stop and 
start impulses by contact 250, the letters code 
drum 230 is stepped to its second position where 
in the code representing a character identifying 
channel A of line L, for example, is set up on 
the pins. This character may be the letter. F 
where the characters FWA are employed to des 
ignate said channel. Upon the succeeding rota 
tions of the drum 227 the signals representing W 
and A and then “figures shift' are sent to the 
line under the control of letters code drum. 230. 
In the sixth position of the letters code drun 

239, only the sixth and seventh contact members 
236 of drum. 230 are actuated by the pins 235. 
The sixth contact member 236 connects battery 
to the make contacts of drums 23, and 232 
through make contact 252 of drum, 230. The 
seventh contact 236 of the drum 230 closes 
through its make contact 253 the circuit of trans 
ferrelay 2A. The contact members 236 of trans 
mitting cam drum 227 are thus connected through 
the back contacts of drum 230 and the armatures 
and front contacts of relay 240 to the movable 
contact members 236 of the tens code drum 232 
and during the first nine cycles of the numbering 
mechanism the digit 0 (zero).. will be sent, by 
the code set up on the tens code drum 232. After 
each ten cycles of the numbering mechanism, the 
stepping of the code drum 232 Will change th 
code signal set up from 0 to 1, 2, etc. . . . . . 
After the tens digit has been sent, the step 

ping of letters code drum 230 opens the circuit 
including make contact 253 and the Winding of 
relay 240 whereupon relay 240 becomesdeenergized 
and transfers the code sending circuit from drum 
232 to drum 23. In its initial position, the units 
code drum 23 is arranged to send a signal rep 

contact for energizing relay 30, and at its right resenting the digit 1 and during the successive 
cycles of the numbering mechanism, the drum 
23 changes the code signals set up from 1 to 2, 
from 2 to 3, etc. In this manner, the number 
ing mechanism 20 interposes consecutive num 
bers between each message group of Signals and 
the messages are consecutively numbered from 01. 
to 99, or (1) 00. - . . . . . . . . 
In the eighth position of the letters code drum 

230, the sixth contact member 236 of said drum 
is restored to normal, thereby breaking the bat 
tery connection to the contacts of drums 23 and 
232 through the contact 252 and connecting bat 
tery to the make contacts associated with the 
first five contact members 236 of the drum 230. 
The drum 230 is then operative to send the 
“letters shift” signal to the line and during the 
ninth and tenth revolutions of transmitting drum 
227, to send blank or other desired signals. When 

the storage transmitter TT. 
energized but the current through the winding of 
marginal relay 44 is insufficient to attract its 
arnature on account of the resistance 6 in 

the drum' 230 is being stepped from its ninth po 
Sition to its tenth position, the eighth contact 

... member 236 of the drum 230 applies ground po 
tential momentarily to conductor 255 thereby en 
ergizing relay 28 (Fig.2). 
The operation of relay 28 closes a locking 

circuit through its inner armature and front 
contact to ground at the contacts of relay 27, 
and opens at its inner armature and back con 
tact the circuit of the clutch magnet 20 of the 
nurn being device 2f ). At this moment can 228 
has advanced So far that the stop arm lever 
229 does not immediately engage Said cam and 
tile transmitting drum 221 continues to rotate 
for allinost another', revolution. Then the cam 
228 engages the stop arm lever 229 when the drum 
227 is in its rest position wherein contact 253 
engages its aSSociated contact member 236, and 
the drum 230 has been restored to its initial po 
Sition. When the drum 230 comes to rest in its 
initial position, the described circuit of relay 
i28 is interrupted but said relay remains locked 
up as described above. 
: The energization of relay 28 further discon 
nects at its outer armature and back contact the 
Operating magnet 60 of the reperforator RR3 
from the transmitting conductor 245 of the serv 
ice code transmitter and connects said magnet 
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through its outer armature and front contact, 
Wiper arm 3 of switch SW, conductor O2, 
the tip contacts of jack Ji and plug 2, the right 
hand arnature and front contact of slow release 
relay 32 and the windings of relay 45 and mar 
ginal relay 34 to the transmitting contacts of 

Relay 45 becomes 

circuit therewith. However, if the transmitting 
circuit to the reperforator RR3 becomes grounded, 
accidentally, which would ground the signals and 
stop the Operation of the reperforator, relay 44 
becomes energized,and stops the transmitter TT 
to prevent loss of signals as will be described 
hereinafter. 4A Upon the energization of relay 45, a circuit is 
closed from battery through the winding of slow 
release, relay 43, the armature and front contact 
of relay 45 and the winding of relay 46 to ground 
Whereupon relays 43 and 46 become energized. 
Relay 46 closes a locking circuit for itself through 
its armature, and front contact so that it does 
not become deenergized each time relay 45, which 
responds to the line signals, becomes deemergized. 
Upon the energization of relay 43, a circuit is 
closed through its left hand armature and front 

hand armature and back contact, relay 43 opens 
a short-circuit around the winding of relay 34 
Whereupon relays 30 and 34 become energized. 
The energization of relay 30 opens the circuit, of 
Supervisory lamp 3, extinguishing said lamp to 
indicate to the Switching operator that trans 
mission of the message has started, and closes 
through its left hand inner armature and front 
contact a locking circuit independent of relay 43. 
At its right hand armature, relay 30 opens the 
circuit of the right hand winding of test relay 40 
and connects the contact 36 of the circuit allotter 
35 to the winding of relay 46 whereby the latter 
relay is periodically short-circuited by the circuit 

: allotter to test the operativeness of the transmis 
ision circuit as disclosed in the above-mentioned 
scopending application of Blanchard, Blanton and 
BrOWne, i. 
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6 
The energization of relay 34, as described, opens 

at its inner right hand armature and back con 
tact the circuit of slow release relay 33 where 
upon this relay becomes deemergized and closes 
through its armature and back contact and the 
left hand inner armature and front contact of 
relay 33 the circuit of the start magnet SM of 
transmitter TT. Upon the energization of the 
Start magnet SM, the transmitter TT starts to 
transmit the signals stored in the tape from the 
reperforator RRE, and Said Signals are Stored 
by the trunk repeater RRS-TT3 associated with 
channel A of the multiplex distributor TDI. The 
contacts 6 of the transmitter TT3 are operated 
in accordance with the chaacters recorded in the 
tape received from the reperforator RR3 and 
upon each rotation of the brush arm of the dis 
tributor D, a character is transmitted over 
channel A, the stepping magnet 68 of the trans 
mitter being operated by a pulse from the local 
Segment S during each cycle in the usual man 
iner. The rate of tranSmission Over the inter 
office channel is determined by the rotative Speed 
of the di Stributor blUlsh am and in general Will 
not correspond with the transmitting rate be 
tween the transmitter TT and the reperforator 
RR3. Each circuit and the associated equipment 
Innay thus be used at maximum capacity. 
At the end of each group of signals forming 

a complete message, the operator at the origi 
nating office Serds an end-of-neSSage signal dif 
fering from any of the Ordinary message char 
acters. The end-of-meSSage signal, for example 
the bell signal, upper case "j', is repeated by the 
transmitter TT to the reperforator RR3 and the 
hell bar closes the contactS 62, nonentarily 
short-circuiting the resistance 6. The line cur 
rent is increased above its normal Value and mar 
ginal relay 44 opens the battery circuit of relays 
34, 49 and 42 whereupon relays 34 and 40 are 
deenergized and slow release relay 42 releases 
its arnatures after a Short interval. 
When relay 34 is deemergized, the circuit of 

the Start magnet SM of the tranSmitter TT is 
opened and the transmitter stops even though 
there may be other characters perforated in the 
tape (constituting another message awaiting 
transmission). The deemergization of relay 34 
further closes a circuit through its right hand in 
ner armature and back contact for energizing 
relay 33 and this relay opens the circuit of the 
Start magnet SM of transmitter T at a second 
point; and relay 34 closes a circuit through its 
Cuter right hand armature and back contact and 
the Outer left hand arnature and front contact 
of relay 39 for lighting the supervisory lamp 32 
to indicate that transmission has ceased and the 
connecting plug 2 should be withdrawn by the 
operator from the jack J. 
Upon the deemergization of relay 42, the trans 

mission circuit between the Storage transmitter 
and the channel repeater is Opened at the right 
hand armature and front contact of said relay, 
and at its left hand armature and front contact 
relay 42 breaks the circuit of relays 4, O, f , 
25, 2C and 27, whereupon these relays become 

deenergized. When the transmitting circuit is 
opened, relays 44 and 45 in series relation there 
with become deenergized. The deenergization 
of relay 45 interrupts the circuit through the 
Windings of relays 46 and 43 in shunt relation to 
the contacts of relay 46 whereupon these relayS 
become deenergized as soon as the relay 46 is 
short-circuited by the circuit allotter 35. Upon 
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30 is opened but this relay remains locked up 
through its locking circuit through the contacts 
of Switches 28 and 29. 
Upon the deemergization of relay O (Fig. 2) as 

described above, a circuit is closed from ground 
through the left hand armature and back contact 
of said relay to the first contact of the contact 
back of switch SW engaged by the wiper 33, said 
bank contact being also grounded through the 
Wiper 33 and the outer right hand almature 
and front contact of Slow release relay 20 until 
said relay releases its arnatures. Upon the deen 
ergization of relay 27 as described above, the 
locking circuit of relay 28 is interrupted at the 
arnature and front contact of Said relay, and re 
lay 28 is restored to normal. Slow release l'elay 
20 is timed to permit relays ff0, f, 25, 27 
and 28 to be restored before it releases itS arma 
tures. 
Thus it Will be seen that as a result of the end 

of-message signal and the closing of contacts 62 
of the reperforator RR3 in response thereto to 
increase the current in the transmitting circuit, 
the transmitter TT has been stopped, the trans 
mitting circuit to the channel repeater has been 
opened, the signal lanp 32 has been lighted, the 
channel has been released and SWitch SW ren 
dered operative to connect the channel to an 
other call. All of the relays associated with the 
cord circuit to have been deenergized except re 
lays 30 and 33. The lamp 32 indicates to the 
operator that the transmission of the message has 
been completed and the interOffice channel re 
leased. It Will be apparent that the same func 
tions Would result from accidental grounding of 
the transmission circuit between the transmit 
ter TTl and the channel repeater, since this 
WOuld also energize relay 44, thus preventing loss 
of Signals as a result of an inoperative transmis 
sion circuit. The failure to send the complete 
neSSage Would be apparent to the operator from 
the position of the tape in the transmitter TTf, 
and the operator would take the necessary pre 
cautions to avoid the loss of the message. 

Unless there is another message on the tape for 
the Same branch office, the operator withdraws 
the plug 2 from the switchboard and restores 
it to its seat. The opening of the contacts of 
the plug seat switch 23 opens the circuits of relays 
30 and 33 whereupon these relays are deemergized 
and the lamp 32 is extinguished. The cord cir 
cuit is then restored to normal in readiness for 
the transmission of another message in the same 
manner as the first message. If a second message 
Or the initial portion thereof destined for the : 
Same branch office is received before the plug 2 
is Withdrawn from the jack, the operator instead 
of withdrawing the plug actuates the key 29, 
thereby restoring the relay 30 to normal and 
extinguishing the lamp 32. The first idle chan 
nel of the Sane group is connected to the storage 
transmitter RR-TT by the associated switch 
SW individual to said channel and the message 
preceded by the service code signals is trans 
mitted in the usual manner. 
In the case of transmitters plugged at the same 

time into the “deferred' jacks J4, J5, JG, the 
transmitters are rendered operative one after 
the other by the circuit allotter 35. In this man 
ner, Overloading of the channels is avoided when 
there is an accumulation of deferred messages 
since only a single interoffice trunk is utilized for 
the deferred traffic. ASSunning that a storage 
transmitter has been already connected to chan 
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cuit 0 is plugged into jack J5, when the ground 
ed segment of the circuit allotter 35 engages 
brush 36, the above-described circuit through the 
right hand winding of test relay 40 is closed. 
However, the sleeve circuits of jacks. J4 and J5 are 
grounded through the winding of a relay corre 
Sponding to relay 4 of the cord circuit, plugged 
into jack JA and the contacts of relays corre 
Sponding to relays 4 and 42 of said cord circuit. 
The resistance of the circuit of the right hand 
winding of relay 40 is such that relay 40 will 
not be operated when shunted by the winding 
of relay of the first cord circuit and thus the 
circuit of the start magnet SM of transmitter 
TT f is held Open by relays 33 and 34 until the 
prior neSSage has been sent and the transmitter 
disconnected from the trunk repeater. The trunk 
or channel may be preselected by any number 
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of transmitters having deferred messages since 
the circuit allotter tests the busy or idle condi 
tion of the channel successively and periodically 
for each transmitter that has been plugged into 
the jacks Ji, J5 and JG. Although only three 
multipled jacks for sending deferred messages 
are ShoWn, any desired number of jacks may be 
connected in multiple or two or more groups 
of jacks may be allotted to two or more deferred 
channels, the latter channels being also available 
for regular messages in the system shown. It will 
be noted also that although the deferred traffic 
only utilizes a single interoffice trunk at one time, 
any of the interoffice trunks are available for this 
traffic. Thus if one of a plurality of transmitters 
plugged into jacks J4, J5 or JS is transmitting 
Over the trunk individual to the switch SW2 and 
the trunk individual to the switch SW becomes 
idle, the next deferred message will be sent over 
the datter tiUnk. 
The invention is not limited to the specific types 

of storing, repeating or switching apparatus here 
in described since many changes may be made 
in the System and apparatus disclosed for the pur 
pose of eXplaining the invention without depart 
ing from the Scope of the invention as set forth 
in the appended claims. 

I claim: 
1. Tn a telegraph system, a plurality of per 

mutation code transmitters, a group of lines or 
channels, selective switching means for extend 
ing the circuit of any of said transmitters to said 
group of lines or channels, a switch individual to 
each of Said lines or channels, means for oper 
ating Said Switches to connect the respective 
transmitters to idle lines or channels in response 
to the Operation of said selective switching 
means and means responsive to the operation of 
Said Switches for rendering connected trans 
mitters operative. 

2. In a telegraph System, a plurality of permu 
tation code transmitters, a group of lines or 
channels, manually operable selective switching 
means for extending the circuit of any of said 
transmitters to said group of lines or channels, 
a SWitch individual to each of said lines or chan 
nels, means for operating said switches to con 
nect the respective transmitters to idle lines or 
Channels in response to the operation of said 
Selective switching means and means for render 
ing the transmitter operative only after the 
circuit thereof has been extended to an outgoing 
line or channel. 

3. In a telegraph system, a plurality of permu 
tation code transmitters, a group of lines or 
channels, selective switching means for extend 
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ing the circuit of any of said transmitters to said 
group of lines or channels, a switch individual 
to each of Said lines or channels, means for oper 
ating Said switches to connect the respective 
transmitters to idle lines or channels in response 
to the Operation of Said selective switching means 
and means associated With each line, or channel 
for storing code signals from a connected trans 
mitter and repeating the same over said lines 
Or channels. 

4. In a telegraph System, a plurality of permu 
tation code transmitters, a group of lines or 
channels, Selective SWitching means for extend 
ing the circuit of any of said transmitters to said 
group of lines or channels, signal storage repeat 
ing means associated with each of the lines or 
channels of Said group and having provision for 
storing message signals and repeating the same 
over the associated line or channel, finder 
Switches, means for operating said switches to 
connect the respective transmitters to idle lines 
or channels and means for thereupon controlling 
the storage repeating means in accordance with 
the connected permutation code transmitter. 

5. In a telegraph system, a plurality of permu 
tation code transmitters, a group of lines or 
channels, selective switching means for extend 
ing the circuit of any of said transmitters to 
said group of lines or channels, finder switches, 
means for operating said switches to connect the 
respective transmitters to idle lines or channels, 
signal storage means associated with each line 
or channel, means including Said permutation 
code transmitters for operating Said signal Storage 
means at one rate and means for repeating the 
signals stored on said signal storage means Over 
the associated line or channel at a different rate. 

6. In a telegraph system, a plurality of permu 
tation code transmitters, a group of lines Or 
channels, selective switching means for extend 
ing the circuit of any of said transmitters to said 
group of lines or channels, finder Switches, means 
for operating said switches to select an idle line 
or channel and mean for rendering each of a 
plurality of transmitters operative one at a time. 

7. In a telegraph system, a plurality of permu 
tation code transmitters, a group of lines or 
channels, selective SWitching means for extend 
ing the circuit of any of said transmitters to 
said group of lines or channels, finder switches, 
means for Operating said finder Switches to con 
nect the respective transmitters to idle lines or 
channels and means including said finder 
Switches for connecting a plurality of transmit 
ters having deferred messages awaiting trans 
mission one at a time to One of said idle lines 
or channels. 

8. In a telegraph system, a plurality of code 
transmitters, a group of lines or channels, a 
transmitter associated with each one of said 
lines or channels for repeating code-signals 
thereover, selective switching means for extend 
ing the circuit of any of said first-mentioned 
transmitters to said group of lines or channels, 
finder Switches, means for operating said 
SWitches to connect the first-mentioned trans 
mitters to the repeater transmitters of idle lines 
or channels and means for stopping one of said 
first-mentioned transmitters and releasing the 
connected repeater transmitter at the end of 
a neSSage group Of signals. 

9. In a telegraph System, a plurality of code 
transmitters, a group of lines or channels, a 
transmitter associated with each one of said 
lines or channels for repeating code signals 
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thereover, Selective Switching means for extend 
ing the circuit of any of said first-mentioned 
transmitters to Said group of lines or channels, 
finder switches, means for operating said 
SWitches to connect the first-mentioned trans 
mitters to the repeater transmitters of idle lines 
Or channels and signal-responsive mechanism 
aSSociated with each of said repeater transmit 
ters responsive to an end-of-message signal to 
stop the associated one of the first-mentioned 
transmitters. 

10. In a telegraph system, a plurality of code 
transmitters, a group of lines Ol' channels, a 
transmitter associated With each one of Said 
lines or channels for repeating code signais 
thereover, selective switching means for extend 
ing the circuit of any of Said first-mentioned 
transmitters to said group of lines or channels, 
finder Switches, means for operating said Switch 
es to connect the first-mentioned transmitters 
to the repeater transmitters of idle lines or chan 
nels and Signal-reSponsive mecaniSn associ 
ated with each of said repeater transmittei's re 
Sponsive to an end-of-message signal to discon 
nect the associated repeater transmitter from 
its connected code transmitter and ender the 
repeater transmitter available for another call. 

11. In a telegraph system, a plurality of code 
transmitters, a group of lines or channels, a 
Service code transmitter associated with each line 
or channel embodying mechanism for trans 
mitting predetermined signals whenever it is 
rendered operative, selective switching means for 
extending the circuit of any of said first-men 
tioned transmitters to said group of lines or 
channels, finder Switches and means for Oper 
ating Said Switches to connect the first-men 
tioned transmitters to idle lines or channels and 
thereupon rendering the Service code transmitter 
of the selected line or channel operative. 

12. In a telegraph System, a plurality of code 
transmitters, a group of lines or channels, a 
numbering mechanism aSSociated with each line 
or channel embodying means for transmitting 
code signals representing consecutive numbers 
each time it is rendered operative, selective 
SWitching means foi' extending the circuit of 
any of said code transmitters to said group of 
lines or channels, finder SWitches, means for Op 

erating said switches to connect the code trans 
mitters to idile lines or channels, means respon 
sive to the seizure of an idie line or channe 
for rendering the nunhering mechanism opera 
tive and means for thereafter rendering the con 
rected code transnitter operative. 

13. In a telegraph syste), a pluraliity of code 
transmitters, a group of trunks C2' channels, 
means including trunk finder switches for seizing 
an idle trunk or channel and neans for con 
trolling Said first mentioned means to connect, 
transmitters having regular ninessages to trans 
mit in one manner to said trunks or channels and 
to connect transmitters having deferred messages 
to transmit, in another manner to avoid overload 
ing the trunks or channels upon the cocurrence 
of an accumulation of deferred messages. 

14. In a telegraph System, a gui'ality of code 
transmitters, a group of trunks or channels, 
means including trunk finder switches for seizing 
an idle trulk or channel and ineans fol' coli 
trolling said first mentioned meals to connect. 
transmitters having concurrent regular mes 
Sages to transmit simultaneously to separate 
trunks or channels and to connect transmitters 
having concurrent deferred linessages to transmit 
One at a time to a trunk or channel. 

15. In a telegraph System, a plurality of code 
transmittel's, a group of trunks or channels, 
means including trunk finder Switches for seiz 
ing an idle trunk or channel and means for 
controlling said first mentioned means to distrib 
ute calls from transmitters having regular mes 
Sages to tranSmit to separate trunks or channels 
and to divide the line time of a single trunk 
or channel between transmitters having de 
ferred messages to transmit. 

l6. In a telegraph system, a plurality of code 
transmitters, a group of channels, signal storage 
and repeating means associated with each chan 
nel, means including finder SWitches for con 
necting Said transmitters to the repeating means 
of idle channels, means responsive to such con 
nection for rendering the connected transmitter 
operative and means responsive to the ground 
ing of the transmitting circuit for stopping the 
transmitter. 

WILLIAM B. BLANTON. 
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