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AUTOMATIC MULTIPLESTAGETELEGRAPH 
SYSTEM 

Howard D. Colman, Rockford, Ill., assignor to 
Barber-Colman Company, Rockford, Ill., a cor 
poration of Illinois 
Application July 19, 1940, Serial No. 346,285 

(C. 178-4) 14 Claims. 

The invention relates to telegraph systems in 
which messages are transmitted in successive 
Steps or stages with automatic line selection, and 
more particularly to systems in which the indi 
Widual customers or subscribers are provided with 
"Sending and receiving apparatus for the trans 
mission and reception of messages. 

In Systems of the above general character, each 
Subscriber is connected by suitable line wires with 
a central SWitching point commonly called a “cen 
tral office' or “exchange' at which the neces 
sary Switching operations are performed to di 
rect messages from the calling station to the 
called Station. The system may, of course, in 
clude more than one exchange, and in such cases 
the exchanges are interconnected by means of 
trunk lines for handling the traffic between sub 

: scribers whose lines terminate at different ex 
changes. 
The character of the Switching operations at 

the central exchange will depend largely upon 
the particular method of message forwarding em 
ployed in the system, that is, whether the mes 
Sages are forwarded in a single stage or in a plu 
rality of stages. In one type of single-stage sys 
tems a through-line connection is established be 
tween the calling station and the called station, 
and the message is thereafter transmitted over 
such connection. In single or multiple-stage sys 
tems of the storage type messages are relayed 
through a series of intermediate points, the mes 
sages being stored at each point pending their 
transmission to a succeeding point. In such sys 
tems, the transmission paths between the inter 
mediate points are established and released in 
succession as the message progresses toward its 
destination. Multiple-stage systems accordingly 
provide efficient use of the line equipment and 
SWitching apparatus since these are held in use 
only during the time that a message is in course 
Of transmission. 

In certain known systems of both of the above, 
the Switching Operations required to direct mes 
sages to their destinations are performed manu 
ally. Thus, in single stage direct connection Sys 
tens an exchange operator establishes a connec 
tion between the calling and the called station 
by interconnecting the several lines and trunks 
through the medium of cord circuits. In the 
multiple-stage systems, however, a message as 
sent out by the originating Subscriber is ordi 
narily received on a printer at the central ex 
change. The printed message is then conveyed 
to an operator assigned to the trunk or trunks 
extending to the next exchange or station to 
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which the message is to go. The operator trans 
mits the message manually by means of a key 
board transmitter or reproduces it on a manual 
ly operated perforator in the form of a paper 
tape suitable for operating a transmitter. In 
the latter case, the tape is fed to a transmitter 
associated with a line leading to the called sub 
scriber or to an intermediate point or exchange 
when necessary. It will be apparent that the 
manual operations required in either type of SyS 
ten add materially to the cost of the Service and 
introduce substantial delays in the time required 
for message transmission. 
A novel and efficient system particularly Suit 

able for automatic transmission within and be 
tween telegraph exchanges is disclosed in appli 
cant's copending application Serial No. 319,047 
(filed November 13, 1928), Patent No. 2,380,894 
dated July 31, 1945. In that system, the messages 
are transmitted through a plurality of stages un 
der control of a portion of the message. The 
present invention represents further develop 
ments and improvements over the methods and 
apparatus disclosed in the said prior application, 
and its general object is to extend the range of 
automatic operation so as to embrace Subscribers' 
stations provided with extensively employed com 
mercial types of equipment to the end that mes 
sages may be relayed from their points of initial 
origin directly to their final destinations of trans 
mission at such subscribers' stations without the 
intervention of an attendant. 
An object is to provide an improved automatic 

telegraph system utilizing novel methods of and 
apparatus for receiving, storing and retransmit 
ting telegraph messages whereby the apparatus 
and line equipment of the System may be oper 
ated at maximum efficiency. 
Another object is to provide improved tele 

graph receiving, storing and transmitting ap 
paratus in the form of compact, Self-contained 
equipment units which can be readily adapted 
for service under a wide variety of operating Con 
ditions and from which any type of exchange Sys 
ten from small single office systems to the largest 
multi-office Systems may be built up. By reason 
of this standardization of the equipment units, 
manufacturing costs are reduced to a minimum 
and maintenance of the equipment is greatly fa 
ciliated. 
Another, object is to provide an improved au 

tomatic telegraph exchange system utilizing novel 
exchange apparatus which permits the use of 
relatively simple, slow speed transmitting and re 
ceiving apparatus at the subscribers' stations 
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and which provides for relaying messages through 
the exchange at extremely high speed so as to 
reduce the amount of apparatus required to han 
dle traffic through the exchange and to eliminate 
the delay commonly known in the art as "office 
drag.' 
Another object is to provide novel means for 

automatically testing the effectiveness of the 
transmitting and receiving apparatus and line 
equipment prior to transmission thereover in 
order to effectively prevent mutilation or loss of 
messages due to faulty lines or apparatus. 
Another object is to provide a novel method 

of and apparatus for distributing traffic over a 
group of equipment units in accordance with the 
capacity of the individual units to handle the 
Sale. 
Another object is to provide novel mechanism 

for establishing transmission paths for the trans 
fer of messages from one switching stage to the 
succeeding Switching stage which mechanism is 
capable of operating reliably and accurately at 
high Speeds and which is released for common 
use immediately upon the establishment of each 
transmission path. 

Still another object is to provide a novel 
method of and apparatus for supervising the 
traffic movement through an automatic telegraph 
exchange. 
A further object is to provide novel means for 

handling messages of different classes expedi 
tiously and efficiently. 
Other objects and advantages of the inven 

tion will become apparent from the following 
detailed description of the exemplary embodi- : 
ment illustrated in the accompanying drawings, 
in Which: 

Figures 1 and 2 are layout diagrams of two 
exchanges of a multi-exchange telegraph System. 
embodying the features of the invention. 

Fig. 3 is a diagrammatic view of the signal 
storage mechanism interposed between the re 
corder and transmitter of each relay unit. 

Fig. 4 is a perspective view of the start-stop 
recorder of a relay unit. 

Fig. 5 is a fragmentary vertical sectional view 
of the recorder shown in Fig. 4. 

Fig. 6 is a detail view of the recorder line re 
lay and control elements associated therewith. 

Fig. 7 is a perspective view of the message 
counting mechanism. 

Fig. 8 is a sectional view of the principal trans 
mitting cam shaft and the clutch controlling de 
tents for stopping the shaft in different rest po 
sitions as employed in the various relay units. 

Fig. 8 is a detail view showing the arrange 
ment of the clutch detents at the No. 3 and 4 
rest positions. 

Fig. 9 is a fragmentary perspective view of 
the transmitting can shaft and various switches 
actuated thereby. 

Fig. 10 is a vertical sectional view of a primary 
relay unit equipped with a recorder arranged 
for simultaneous reception. 

Fig. 10 is a perspective view of the end-of 
message feeler mechanism. 

Fig. 11 is a perspective view of the class-of 
message feelers of the primary relay unit trans 
Initter. 

Fig. 11 is a perspective view of the signal 
transmitting feelers. 

Fig. 12 is a view showing one of the line 
Switches for selectively connecting a trunk line 
to the transmitter of a primary unit. 

Fig. 13 is a vertical sectional view showing the 
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general arrangement of the parts of an interme 
diate relay unit. 

Fig. 14 is a perspective view of the test signal 
checking feeler. 

Fig. 15 is a fragmentary view partly in plan 
and partly in elevation showing the mechanism 
for indicating the availabality or non-availabil 
ity of an intermediate relay unit. 

Fig. 16 is a perspective view of a permutational 
line Selector showing one of the switches con 
trolled thereby. 

Fig. 16 is a partial perspective view of an in 
termediate relay unit transmitting cam shaft. 

Fig. 17, is a perspective view showing a part 
of the loop indicator and the level switch mech 
anism of an intermediate relay unit. 

Fig. 17 is a partial perspective view of the 
full storage stop control means. 

Fig. 18 is a perspective view of the level 
switcher. 

Fig. 19 is a perspective view of a primary so 
licitor and associated level shunt mechanism. 

Fig. 19 is a horizontal sectional view show 
ing details of the plunger selecting mechanism 
of the solicitor. 

Fig. 19 is a detail view of one of the circulat 
ing blocks forming a part of the plunger select 
ing mechanism. 

Fig. 20 is a perspective view of the primary 
time assigner. 

Fig. 20 is a diagrammatic view showing the 
Switches and Switch operating cams of the level 
Switcher. 

Figs. 21 to 30, inclusive, are circuit diagrams 
showing the electrical circuit arrangement of 
different parts of the exchange shown diagram 
matically in Fig. 1. 

Fig. 31 is a diagram showing the manner in 
Which Figs. 21 to 30, inclusive, should be ar 
ranged to illustrate the relationship of the vari 
ous equipment units and the electrical circuits of 
a complete exchange constructed in accordance 
with the invention. 

Fig. 32 is a diagrammatic view showing parts 
5 of the start-stop transmitter of a terminal re 

lay unit. 
Fig. 33 is a perspective view of the distributor 

as employed in the terminal relay units. 

The system in general 
In the improved telegraph system contemplat 

ed by the invention, each subscriber's station is 
equipped with telegraph transmitting and re 
ceiving apparatus for sending and receiving 
messages electrically in the form of code sig 
nals. In Sending a message the subscriber in 
corporates in it one or more directing signals 
including an order of preference portion or class 
of-message signal, an address portion consisting 
of one or more signals indicating the destina 
tion of the message, and an end-of-message 
Signal. 
The directing signals and those representing 

the body of the message are recorded at the ex 
change, and the latter are relayed automatically 
through one or more switching stages to the 
destination point under control of the directing 
signals. While any suitable means may be em 
ployed for relaying the messages, it is preferred 
to utilize equipment capable not only of receiv 
ing and transmitting, but also of temporarily 
storing one or more messages in mechanical form. 

In the exemplary form herein shown, the equip 
ment for relaying the messages comprises an as 
sembly of relay units, each including a signal re 



2,47,885 
5 

ceiving mechanism or recorder, a signal storage 
mechanism including a mechanical storage medi 
um, and a signal transmitter. These units are all 
driven in exact synchronism as by synchronous 
electric motors operating from a common source 
of power. While the relay units are all of sini 
lar construction, their recorders and transmitters 
are arranged to receive and transmit signals ac 
COrding to the System of transmission best Suited 
to the conditions under which the units are re 
quired to operate. Thus, there is provided a basic 
equipment organization which can be adapted for 
Operation under a variety of conditions by rela 
tively simple changes in the individual compo 
nents of the same. 
equipment reduces manufacturing costs and fa 
cilitates maintenance of the equipment. 

In the exchange the units are arranged in Suc 
cessive ranks or switching stages suitably inter 
connected by local trunk lines so that messages : 
can be transferred step by step from one rank 
of unitS to the next, each unit advancing the mes 
sage toward its destination. The transfer of 
meSSages is effected under control of novel traffic 
distributing mechanism arranged to prevent two 
units of one rank from Simultaneously seizing the 
same unit of the next rank or one of the first 
mentioned units from seizing two of the latter 
units and for keeping the traffic Uniformly dis 
tributed Over the various units. 
The general arrangement of the relay units and 

the manner in which they function in relaying 
messages from a calling subscriber to a called 
Subscriber may be readily Seen by reference to the 
exemplary telegraph system of which the trunk 
ing layout of two exchanges A and B is shown 
diagrammatically in Figs. 1 and 2 when these 
figures are placed end to end with Fig. 2 at the 
right. It will be understood, of course, that the 
System may consist of any desired number of 
exchanges. 

Referring to Figs. and 2, the exchanges shown 
by way of illustration are generally similar, each 
having three switching stages or three ranks of 
relay units. The relay units of the first rank 
hereinafter called “primary relay units' and des 
ignated generally by the reference character PR, 
with the suffixes 1 to 5, inclusive, are adapted to 
receive and store messages transmitted to the ex 
change over Subscribers' calling lines and incom 
ing trunk lines from other exchanges of the sys 
tem. Thus certain of the primary units, in this 
instance the units PR4 and PR5 terminate calling 
lines CLp and CTug from Subscribers' Stations P 
and Q. For convenience of identification the sub 
scribers' stations are further distinguished by the 
Suffix d. or b to designate the exchange in which 
the lines terminate. Other of the primary units 
PR terminate incoming trunk lines Ta, Tb, Te 
and Ta from other exchanges of the system. 
. The Second Or intermediate rank of units des 
ignated generally by the reference character IR. 
With Suffixes 1 to 9, inclusive, and conveniently 
called "intermadiate relay units' constitutes a 
storage reservoir for all incoming messages re 
ceived by the primary units, the messages being 
transferred to the intermediate units Selectively 
under control of signals incorporated therein. 
As herein shown, the intermediate units are di 
vided into three groups for handling messages 
of different classes. The class-of-message sig 
nal incorporated in the message determines the 
particular group of intermediate units to receive 
the message, thus first class messages are auto 
matically routed to the units IR1, IR2 or IR3 

This standardization of ; 
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constituting group No. 1, ordinary messages are 
routed to units IR4, IR5 or IR6 Constituting group 
No. 2, and third class messages are routed to units 
IR 7, IR8 or IR9 constituting group No. 3. 

Messages stored in the intermediate relay unit 
groups are transferred selectively in the order of 
their preference to 'terminal units.' These units 
are designated generally by the reference charac 
ter TR. With suffixes 1 to 5, inclusive, and consti 
tute the third rank of relay units. Thus, mes 
Sages stored in group No. 1 have preference Over 
messages Stored in the other groups or in Ore par 
ticularly, any unit of the latter group Seeking a 
transmitting channel coincidentally with a unit 
of the preferred group must wait until the unit 
of the preferred group has obtained its channel. 
Similarly, ninessages stored in group No. 2 are 
given preference Over messages Stored in group 
No. 3. The transfer of the messages from the 
intermediate units to the terminal units is ef 
fected selectively under control of the address sig 
nal or signals embodied in the message. The 
terminal units TR, in turn, relay the messages 
over receiving lines. RL to the subscribers' sta 
tions or over trunk lines T to other exchanges in 
the Systern. 

Prior to the transfer of a message from one 
rank of units to the next, test signals are auto 
natically transmitted over the transmission path 
to determine the operativeness of the equipment 
involved. If the test signals are correctly re 
ceived at the receiving unit, transfer of the entire 
message is immediately initiated. If, however, 
the test signals are not correctly received, the 
sending unit is, stopped in a trouble position and 
a signal is operated to notify an attendant of 
this condition. 
While start-stop or any other Suitable system 

of transmission may be utilized in relaying mes 
Sages through an exchange, the exemplary Sys 
ten utilizes simultaneous transmission, that is a 
System of transmission in Which all of the Com 
ponents of a signal combination are transmitted 
Simultaneously over separate transmission paths. 
These paths may consist of separate conductors 
or separate carrier channels on a single conduc 
tor. Because of its Substantially higher speed, 
this type of transmission materially increases the 
operating efficiency of the apparatus and trunk 
ing equipment and reduces the amount required 
to handle a given Volume of traffic. It also elimi 
nates or substantially reduces the delay or “office 
drag' in the passage of a message through the ex 
change System thus increasing the speed of 
Service. 

Start-stop transmission is preferably employed 
between subscribers' stations and the exchanges 
since it permits of installation at the subscriber's 
Station of apparatus which is a close approxima 
tion to conventional equipment and inexpensive, 
Simple to Operate, and of Sufficiently rugged con 
Struction to be maintained in proper operating 
condition with a minimum of labor and expense, 
Moreover, this System of transmission is par 
ticularly suitable where manually operable trans 
mitters are employed as such transmitters are 
inherently limited to the sending speed of the 
operator. 
The System of transmission employed between 

exchanges Will depend upon many different fac 
tors such as the volume of the traffic, the distance 
between exchanges, the line equipment available, 
etc. Where traffic is extremely heavy and suit 
able line equipment is available, simultaneous 
transmission is advantageous on account of its 
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speed. Where traffic is heavy but line equipment 
is limited, synchronous transmission may be em 
ployed. For light traffic start-stop transmission 
is usually satisfactory. The primary relay units 
and terminal relay units are therefore provided 
with recorders and transmitters suitable for the 
particular system of transmission employed. 
In order to provide for the most efficient use 

of intermediate relay units which are acessible 
to a plurality of primary units, the invention 
provides a novel means for distributing the traffic 
thereto. This apparatus identified generally as 
the “primary distributing mechanism' is inter 
posed between the primary relay units and the 
intermediate relay units. Generally similar ap 
paratus conveniently called "secondary distribut 
ing mechanism' is interposed between the inter 
mediate relay units and the terminal relay 
unitS. 
The primary distributing mechanism includes 

among other things, a distributing device or 
"solicitor' PS which, in cooperation with level 
switching mechanism incorporated in the several 
intermediate relay units and a “level switcher' 
LEV (Figs. 22, 25 and 28) determines the par 
ticular Order in Which the intermediate units are 
made available for the reception of messages. 
separate solicitor and level switcher is provided 
for each group of intermediate relay units. These 
are distinguished by the suffixes 1, 2 and 3 ap 
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30 
plied to the references PS and LEV as shown 
particularly in Figs. 22, 25 and 28. Preferably, 
distribution of traffic to the intermediate units 
is made in accordance with the amount of mes 
sage matter in storage in the several units so 
that the units are kept uniformly loaded and ex 
cessive accumulation of messages in one or more 
of the units is effectually avoided. 

Associated with each Solicitor PS is a control 
device or time assigner PT which determines 
the order in which the primary units are con 
nected with the intermediate units for the trans 
fer of messages. The time assigners thus effec 
tually prevent simultaneous seizure of the same 
intermediate unit by tWO primary unitS. 

he secondary distributing mechanism includes 
a solicitor SS for each group of lines or trunks 
having a common destination. One such group 
is shown for each of the exchanges, the group 
for exchange A comprising the trunk lines Ta : 
extending to exchange B and the group for ex 
change B comprising the trunk lines Tb extend 
ing to exchange A. Time assigners ST1, ST2 
and S3 of which there is one for each group of 
intermediate units, control the order in which 
the intermediate units of the groups establish 
transmitting connections to the terminal units 
TR. In the case of messages directed to the ter 
minal units TR3 and TR4, all of the time assigners 
cooperate with the solicitor SS provided for that 
trunk group. Moreover, these time assigners are 
Suitably interlocked to govern the order in Which 
the intermediate unit groups are conditioned for 
transmission of the different classes of messages 
stored therein. : 
In order to provide the necessary supervision 

of traffic going through the system, there is pro 
vided at each exchange a “supervisory switch 
board' SB interconnected with the various relay 
units and arranged to indicate any non-standard 
condition that may arise. For example, when the 
storage capacity of any relay unit becomes sub 
stantially exhausted, this condition is im 
mediately indicated by operation of an appro 
priate signal. Other signals are operated in the 

40 

5 5 

60 

75 

8 
event that transmission of the foremost message 
in storage at any intermediate unit is unduly 
delayed. 
A relay unit FAR is arranged to receive mes 

sages transmitted with faulty address or direct 
ing signals or messages which have lost their 
directing signal or have been mutilated in trans 
mission. These relay units are preferably ar 
ranged to retransmit the messages to standard 
telegraph printers TP which reproduce them in 
printed form. The attendant or supervisor may 
either make the necessary corrections to insure 
proper forwarding or notify the sending sub 
scriber of the non-delivery of the message. 

Messages may be sent by means of a suitable 
transmitter ET located at the exchange office 
which operates with a primary unit PR6 similar 
to and grouped with the primary units serving 
the subscribers' lines and incoming trunk lines. 
This transmitter may be of any suitable and well 
known type. 

Subscriber's station equipment 
While transmitting and receiving apparatus 

of any suitable and well known type may be pro 
vided at the subscriber's station, it is preferred 
to employ keyboard operated telegraph type 
writers of the start-stop type for the reasons 
hereinbefore explained. Transmitters Ts and re 
ceivers Rs of this character are shown diagram 
matically in Figs. 24 and 27. As herein shown, a 
calling line CL extends from the transmitter to 
the exchange and a separate receiving line RL ex 
tends from the exchange to the receiver. It will 
be understood, however, that transmission and 
reception may be carried on Over a single line 
if desired. 

Referring to Fig. 24, the transmitter T's includes 
a switch which is closed upon the depression 
of any of the keys of the keyboard. Closure of 
this switch energizes a cam shaft release magnet 
2 provided there is a battery potential on the line 
CL to which the magnet is connected. Energiza 
tion of the magnet 2 releases the camshaft for a 
single revolution whereby transmitting switches 
3, one for each of the five components or in 
tervals of the code signal, are actuated Succes 
sively. The particular switches closed upon such 
actuation is determined in well known manner 
by the particular key operated. Each group of 
signal impulses is preceded by a start impulse and 
followed by a stop interval, the first being a cur 
rent impulse and the latter a no current condi 
tion. , 

A signal lamp 4 at the transmitter is lighted 
to indicate that the line CL is in condition for 
transmission. Opening of the line as when the 
associated relay unit is unable to receive message 
matter extinguishes the lamps to call attention 
to this condition. Moreover, when the line is 
open, magnet 2 cannot energize to release the 
transmitter camshaft, hence the transmitter re 
mains locked out until the line is closed again, 
As shown in Figs. 21, 24 and 27 a manually op 

5 erable switch MS is provided for opening the call 
ing line when temporary interruption of same is 
necessary for any reason. - 

Receiver Rs includes the usual line magnet 5 
which responds initially to the start impulse to 
release the receiver camshaft and then to the 
signal impulses to set the selector mechanism for 
selection of a printing bar or a function perform 
ing element. Through the medium of a manually 
operable switch 6a, the magnet 5 may be discon 
nected from the line RL, thus marking the line 
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as out of service so that it cannot be seized by 
the terminal unit at the exchange. 

Reldy at12its 
In general.-The relay units employed in the 

system disclosed in the present application are 
modifications of the basic unit shown in the prior 
application Serial No. 319,047. As indicated by 
the legends in Fig. 3, each relay unit includes a 
signal responsive mechanism or recorder, signal 
storage mechanism, and a signal transmitter. 
The storage mechanisms of all the units are 

substantially identical with that of the prior ap 
plication, but the recorders and transmitters of 
certain of the units have been modified to adapt 
them for the different operating conditions met 
with in a comprehensive telegraph system. Thus, 
the recorders of the primary relay units a SS0 
ciated with the supervisors' and subscribers' lines 
CL and the trunk lines connecting exchanges. A 
and B (Figs. 1 and 2) are arranged to receive 
signals transmitted by the start-stop System. 
The other relay units of the exemplary System 
are equipped with recorders for receiving sig 
nals transmitted by the simultaneous system as : 
explained in detail in the prior application. 
The transmitters of the various units are simi 

larly modified, those for the primary and inter 
mediate units and for the terminal units asso 
ciated with the trunk lines to exchanges C and 
D transmitting simultaneous signals. The re 
maining terminal units including those aSSO 
ciated with subscribers' receiving lines RL and 
with the trunk lines connecting exchanges A and 
B are equipped with start-stop transmitters. 

Relay unit storage mechanism.-As the stor 
age mechanism for all of the relay units is Sub 
stantially like the mechanism disclosed in the 
prior application, a brief description will suffice. 
In general, this mechanism comprises a storage 
medium, preferably a flexible band 6 (Figs. 3 and 
5) consisting of a plurality of individual signal 
carriers 7 linked together to form an endless 
chain. Each carrier or link 7 is equipped with a 
set of individually movable control elements or 
pins 8' which may be set in different permuta 
tional combinations representing character or 
control signals. In the present instance, there 
are five pins in each link corresponding to the 
five components of the permutational signal or 
dinarily employed in telegraphic transmission, 
The recorder and transmitter of the relay unit 

are associated with the chain at spaced points 
hereinafter called respectively the recording point 
and the transmitting control point. That portion 
of the chain between the recording point and the 
transmitting control point constitutes a storage 
section of variable capacity, while the remainder 
of the chain constitutes a supply section from 
which blank links may be delivered according to 
the variable requirements of the recorder. 

For the reason set forth in detail in the prior 
application, the storage chain in passing from 
the recording point to the transmitting control 
point, is arranged to form a series of loops 4 
which may vary in length as the quantity of mes 
sage matter in the storage section increases or 
decreases. A corresponding arrangement of loops 
5’ is provided in the supply section, these loops 
varying in length to compensate for the varia 
tions in the loops 4', fixed over-all length of the 
loops in the storage and supply Sections being 
thereby maintained. A blanker 60' acts to Set all 
of the pins in blank or non-pushed position before. 
the chain is fed into the supply section. 
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To permit movement of the storage chain past 

the recording and transmitting points at high 
speeds, relatively short sections of the chain in 
mediately associated with the recorder and trans 
mitter, are arranged for advancing movement in 
dependent of the main body of the chain in the 
storage and supply sections. These Sections com 
prise short loops of low inertia hereinafter called 
the recorder loop 6' and the transmitter loop . 
The chain is fed automatically into tase loops 
from the supply and storage sections by drive 
mechanism of the type disclosed in said prior 
application. The mechanism for advancing the 
chain in the loops 6' and ' past the recording 
and transmitting points will be described herein 
after in connection with the various types of re 
corders and transmitters. 

Primary relay unit start-stop recorder 
Signal reception.-In the exemplary system. 

(Fig. 1) the primary relay units associated with 
subscribers’ calling lines CL and with start-stop 
trunk lines Tb are equipped with recorders adapt 
ed for the reception of start-stop signals. Due to 
the character of these signals, operation of the 
recorder is intermittent, the start impulse of each 
signal initiating an operationg cycle which ter 
minates With the stop interval of the signal. Dur 
ing the cycle the five significant impulses of the 
signal are recorded on the storage medium or pin 
chain by appropriate setting of the pins presented 
at what may be called the recording control point. 

In order to properly time the various operations 
f the recorder with respect to the incoming Sig 

nal impulses, the various operating elements are 
actuated or controlled by a camshaft driven Sub 
stantially in synchronism with the cam shaft 
of the transmitter at which the signals originate. 
The can shaft also controls the feed of the pin 
chain through the recorder loop so that at the 
proper time in each cycle a blank link is pre 
sented at the recording position. It will be under 
stood, of course, that the cam shaft and other 
parts of the recorder are mounted in suitable 
framework (not shown) which is rigidly secured 
to the framework of the relay unit. 
As explained hereinbefore, the primary units 

are arranged to retransmit stored messages by 
the simultaneous method of transmission which 
is preferred because of its relatively high speed. 
Start-stop transmission is inherently slower than 
simultaneous transmission. Hence, in order to 
properly coordinate the recording and transmit 
ting apparatus of a unit, the recorder is provided 
with means for initiating retransmission only aft 
er a message has been completely received as in 
dicated by an end-of-message signal. Additional 
means is provided for running out a plurality of 
blank links following each message so that all of . 
the message links may be presented at the trans 
mitting point without waiting for additional in 
coming message signals. 
Pin setting mechanism.-Referring to Figs. 4 

and 5, the pin setting mechanism in its preferred 
form, comprises a series of pin pushing devices 
successively conditioned for selective operation 
under the control of successively received signal 
units. As shown, said devices comprise five push 
rods 2 supported and guided on a frame or car 
22 for movement toward and from the chain link 
at the recording point. The rods are spaced apart 
laterally to alline axially with the pins of the link 
so that each rod when actuated is effective to 
push the associated pin into what may be called 

75 ..., the “pushed' position. 
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Actuation of the push rods 2i is effected by 
power driven means including a selectively oper 
able reciprocatory actuator 23 acting through the 
medium of push bars 24 articulated to the Outer 
ends of the push rods for limited pivotal move 
ment in a vertical plane. Each push bar is formed 
with a head 25 adapted to be conditioned for Se 
lective operation by movement, into the path of 
the actuator when the bar is elevated by a cam 
26 fast on a Cam shaft 27. One Such can is pro 
vided for each push bar, the cams being arranged 
in staggered relation so that the bars are elevated 
in a definite sequence corresponding to the five im 
pulses of the incoming signal. Coiled springs 28 
(Fig. 5) connected between the frame and up 
standing lugs 29 on the push bars tend to hold the 
bars as well as the push rods 2 in a withdrawn 
position. 

. The actuator 23, as herein shown, is in the 
form of a flat bar having at one end a generally 
JT-shaped head presented for engagement with 
the heads of the five push bars 24. The other end 
of the actuator is pivoted as at 32 to one arm of a 
floating lever 33 whose other arm is adapted to 
be blocked selectively in accordance with the 
character of the incoming signal impulses as will 
be explained hereinafter. The floating lever 33 is 
rockably mounted on a stud 34 carried on a crank 
arm 35 fast on an oscillatory shaft 36 journalled 
in the frame of the recorder. When the shaft is 
oscillated, the pivotal point of the floating lever 
33 is first shifted toward the push bars and then 
retracted. If the free end of the floating lever 

, is not blocked in the active stroke of the lever, 
it turns on a fulcrum at the point of connection 
With the actuator 23 due to the resistance of the 
Spring 28 of the raised push bar which the actu 
ator engages. The push bar thus remains in its 
retracted position under these conditions and the 
corresponding pin of the chain is not pushed. If 
the free end of the floating lever is blocked against 
movement on the active stroke, the lever becomes 
fulcrumed at the free end and the opposite end 
with attached actuator is advanced to actuate the 
elevated push bar 24 and its associated push rod 
2 and thereby push the alined pin of the pin 
chain into its “pushed' position. 

OScillation of the shaft 36 must be accurately 
timed with respect to the elevation of the push 
bars and both must be synchronized with the in 
coming signal impulses. This timing is accord 
ingly controlled by , a cam shaft 4 hereinafter 
called the main recorder camshaft. 
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The main recorder cam shaft.-The main re- , , 
COrder Cam shaft 4 f. is adapted to be driven 
cyclically at a speed accurately timed with re 
Spect to the speed of the transmitter from which 
the recorder receives its signals. As herein 
shown the can shaft is adapted to be driven 
Cyclically by a Suitable friction clutch indicated 
generally at 42 which is engaged automatically in 
response to the start impulse of the signal and 
which is disengaged coincident with the recep 
tion of the stop interval of the signal. 
clutch 42 which may be of any suitable and well 
known type comprises driving elements 43 and 
43 constantly driven from a gear 44 on the main 
drive shaft of the relay unit and driven elements 
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45 and 45, element 45 being loosely screwed on 
the threaded camshaft. 
Engagement and disengagement of the clutch 

elements is effected through the medium of a 
clutch finger 46 integral with the driven element 
45. 
can shaft is interrupted and, when the finger is 

When the finger is blocked, rotation of the 

70 
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released, a spring 4 tends to rotate the element 
45 which, by reason of its threaded connection 
With the shaft 4 is thereby moved into driving 
relation to the driving element of the clutch. 
The camshaft is then rotated until the finger 
is again blocked at the end of the cycle. A 'Spring 
pressed detent. 450 engaging in a notch in the 
driven element 45 acts to position the can shaft 
when the clutch is disengaged. . .. 

In the particular embodiment illustrated the 
cam shaft 4 is arranged to make One complete 
revolution for each of the first. Six Signal inter 
vals. The shaft thus executes six revolutions for 
each signal cycle. A double can device 48 on 
the shaft 4 acting on a cam follower 48a oscil 
lates the shaft 36 and Swings the floating lever 
33.in timed relation to the incoming impulses. 
The main recorder can Shaft also Serves to 

drive the can Shaft 27 in timed relation to the 
signal impulses. In the present instance the 
drive is effected through speed reducing gearing 
including a worm 49 fast on the shaft 4 meshing 
with a .Worm gear 49a On a cross shaft 50. The 
shaft 50, in turn has a spiral pinion 5 meshing 
with a spiral gear 52 fast on the shaft 27. The 
gear ratios are such that the shaft 27 executes 
one complete revolution in each signal cycle while 
the main cam shaft executes six revolutions. 
Thus as each push bar is elevated, the floating 
lever 33 and associated actuator 23 execute an 
active stroke whereby to operate the pin pushers 
2. The pushers are actuated, however, only 
when the free arm of the floating lever is blocked 
and this is controlled in accordance with the 
Signal impulses by a line relay LR connected to 
the incoming line and adapted to respond to the 
current and no current intervals of the signal. 
The relay serves the additional function of ini 
tiating the operating cycle of the main recorder 
'shaft by engaging the clutch 42. 

Signal reception.-In the exemplary telegraph 
System the primary relay units are associated 
individually with subscribers' calling lines and 
with incoming trunk lines. Under these condi 
tions the line relay LR is connected directly to 
the line. The relay may be of any suitable and 
Well known type having a light, quick acting 
armature 55 adapted to respond to the current 
and no current intervals of the signals. A coiled 
Spring 56 acts to hold the armature away from 
the core of the relay, the armature being drawn 
to the core when the relay is energized. 
As herein shown the armature 55 is formed 

with an extension 57 adapted to act alternatively 
as a latch for the floating lever 33 and the clutch 
finger 46. To this end the latch and clutch 
finger are arranged in side-by-side relation at one 
side of the relay as shown in Fig. 6, and the 
armature is supported for lateral movement Whereby the latch may be positioned for coopera 
tion with either of these elements. As herein 
shown, the armature 55 is pivoted on a horizontal 
axis between spaced lugs 58 depending from one 

The ... edge of an elongated bar 59 slidably supported 
for endwise movement in the framework of the 
recorder. A coiled spring 60 normally acts to 
hold the bar retracted with the latch 57 occupy 
ing the dotted line position of Fig. 6 in which 
it is interposed in the path of the clutch finger 
46. Accordingly, when the line relay responds 
to the start impulse of a signal, the latch is with 
drawn by the rocking of the armature about its 
pivot, thereby releasing the clutch finger and 
engaging the driving and driven elements of the 
main recorder camshaft clutch 42. 
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In order to enable the latch. 57 to cooperate 
with the floating lever 33 in controlling the actu 
ation of the pin pushers and to prevent disen 
gagement of the clutch 42 as the relay responds 
to the succeeding impulse of the signal, means is 
provided for shifting the armature Support to its 
advanced position (shown in full lines in Fig. 6) 
immediately after the release of the can shaft. 
This means as herein shown, comprises a can 6 
fast on the cross shaft 50 which, as above ex 
plained, is driven from the main camshaft. The 
calm 6A acts on a follower roller 62 carried on a 
pivoted bracket 63 which has an integrally 
formed, upwardly projecting finger 64 engaging 
the end of the armature supporting slide. The 
timing of the cam 6 is such that the armature 
is shifted to the right and the latch 5 is posi 
tioned for cooperation with the floating lever 33 
throughout the five intervals of the signal foll 
lowing the start interva. Thereafter the Sup 
porting slide and armature are returned to re 
tracted position to render the latch effective to 
block the clutch finger 46 upon receipt of the stop 
interval of the signal. 
Chain advance.--During the reception of sig- : 

nals at the recorder, the recorder loop of the 
storage chain is advanced intermittently to pre 
Sent a blank link at the recording position in each 
Signal cycle. At the end of the message, the 
chain is advanced continuously to introduce a ; 
Supply of blank links Sufficient to allow the last 
link of the message to be presented at the trans 
mitting point before the next message is received. 
Separate power driven means herein shown as 
positively acting clutches 7 and 2 (Fig. 4) are 
provided for imparting the intermittent and con 
tinuous movements to the chain through the 
medium of a common drive mechanism compris 
ing a spur gear differential 73 of Well known 
construction having the usual terminal gears 74 
and 5 and an intermediate gear 76. 

Referring to Figs. 4 and 5, the recorder loop 6' 
of the pin chain is carried over a pair of feed 
Sprockets 53' fast on a shaft 6' suitably jour 
inaled in the framework of the recorder. A pinion 

fast on this shaft meshes with the intermediate 
of the differential 3. One terminal gear of the 
differential, in this instance the terminal gear 74, 
is adapted to be driven by a pinion 78 fast on a 
start-stop shaft 9 arranged to be driven inter 
mittently by the clutch . The ratio of the gear 
ing is Such that the feed Sprockets are effective 
to advance the chain three links for each revolu 
tion of the start-stop shaft. 
While the clutches 7 and 72 may be of any 

Suitable character, they are herein shown as bar 
type clutches Similar to the clutch disclosed in the 
Colman patent No. 2,013,649 of September 10, 
1935. As shown in Figs. 4 and 5, the clutch 
includes a driving member 80 concentric with the 
shaft 79 and a driven member 8 in the form of an 
arm fast on said shaft and projecting radially 
therefrom adjacent one end of the driving mem 
ber. The member 80 is constantly rotated from 
the main drive shaft 6' (Fig. 5), of the relay unit 
through the medium of a gear 82 integral with 
the member and arranged to mesh with a pinion 
84 on the drive shaft. 

Formed on the end of the driving member 80 
adjacent the arm 8 is a disk 83 having a plurality 
of peripheral teeth 84 presenting abrupt radially 
disposed shoulders facing in the direction of ro 
tation of the disk. Three such teeth are provided 
in the present instance and the shaft 79 may be 
started and stopped to advance the pin chain one 
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link. per cycle. - Cooperating with the teeth to 
connect and disconnect the driving and driven 
members is an L-shaped bolt 85 slidably Supported 
and guided by the arm 8 and having its end por 
tion overlying the periphery of the disk 83. The 
shank of the bolt extends substantially radially of 
the disk as shown in Fig. 5 and is pivoted eccen 
trically to a lever 86 mounted on the start-stop 
shaft 79 for limited angular movement relative 
thereto. A torsion Spring 86a urges the ever in a 
clockwise direction as viewed in Fig. 5, thus tend 
ing to enter the bolt in the notches of the driving 
disk. 
The bolt 85 of the clutch is adapted to be 

shifted to a disengaged position and held there 
by a detent 87 movable into or out of the path 
of any One of a plurality of radially projecting 
clutch fingers 88 formed integrally with the lever 
86. There are three of these clutch fingers, one 
for each notch in the driving disk 83. When a 
finger is blocked by the detent, continued rotation 
of the Start-stop shaft through a small angle lifts 
the bolt out of the notch in the driving disk and 
thereby interrupts the driving connection for the 
Shaft and brings the shaft to rest. When the 
detent is withdrawn from the path of the clutch 
finger, the torsion Spring acts to swing the lever 
relative to the Shaft and thus reenter the bolt in 
a notch in the disk, 
The Withdrawal of the detent 87 to engage the 

clutch is effected under control of the signal re 
ceiving mechanism in response to each incoming 
Signal. As the Signals are received at random 
With respect to the cyclic operation of the relay 
unit, means is provided for synchronizing the 
Withdrawing movement of the detent with the ro 
tation of the driving member of the clutch. For 
this purpose the free end of the detent is arranged 
for interlocking engagement in a notch 89 in the 
tip of each clutch finger. This interlocking en 
gagement is interrupted to relieve the detent 
periodically by cam surfaces 90 on the periphery 
of the disk which engage the overlying portion of 
the bolt 85 at predetermined points in the cycle 
and thus rock the lever 86 to lift the clutch finger 
Out of engagement with the detent. 
As herein Shown (Fig. 4) the detent 8 is formed 

With a hub portion 9? loosely mounted on a detent 
actuating rock shaft 92 extending generally par 
allel to the start-stop shaft. A torsion spring 93 
cCnnected at one end to the detent 8 and at the 
other end to a collar 94 pinned to the shaft 92 
provides a yieldable connection whereby move 
ments of the shaft may be imparted to the detent. 
As herein shown, the collar 94 is formed With a 
generally L-shaped arm 95 which serves as a 
back Stop for the detent. A magnetic set device 
96 of Well known construction, is arranged to hold 
the detent in either its entered or Withdrawn 
position. 
The shaft 92 is rocked to detent withdrawing 

position at the end of each signal cycle through 
the medium of a cam 97 fast on the camshaft 27 
coacting With a follower roller 98 carried on a 
crank arm 99 fast on the rock shaft. A spring 
90 acting on the arm 99 tends to return the 

shaft to detent entering position. The can 97 
has a single lobe positioned to momentarily en 
gage the follower roller 98 as the shaft 2 com 
pletes its cycle and thus rocks the shaft 92 to the 
position shown in Fig. 4. As the timing of the 
can is at random with respect to the timing of the 
clutch 7, means is provided for holding the shaft 
92 in Operated position independently of the cam 
until the clutch bolt is entered. As herein shown, 
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this is accomplished by a pivoted latch of urged 
by a spring 102 into engagement with a latch 
member or finger 03 fast on the shaft 92. 
The rocking of the shaft 92 tensions the Spring 

93 sufficiently to overcome the pull of the mag 
netic set device 96 when the clutch finger is lifted 
by the cam 90 out of engagement with the detent 
87. The detent is then quickly rocked to its 
withdrawn position and the bolt 85 is permitted 
to drop into a notch in the disk 83 as soon as the 
notch is presented thereto. Upon the entry of the 
bolt the detent should return to normal rest po 
sition in time to effect withdrawal of the clutch 
bolt at the end of the cycle. To this end, the 
latch is is withdrawn through the action of a 
three lobed can O4 on the start-stop shaft 79. 
The cam is timed so that the detent shaft is fully 
restored before the clutch driving element com 
pletes a third of a revolution and the dent 87 is 
thus positioned to block the next clutch finger 
and disengages the clutch at the end of the cycle. 
In this way, the chain is advanced link by link 
through the recording position. 
The control and synchronizing means for the 

clutch 71, above described, is disclosed and 
claimed in the co-pending divisional application 
of Howard D. Colman, Serial No. 2,417, filed 
January 15, 1948. 
In order to insure the full advance of the pin 

chain in the recorder loop during each signal 
cycle, the start-stop shaft. 79 is driven in syn 
chronism with the other mechanism of the relay 
unit to advance the chain at a rate of 3600 cycles 
per minute. Thus, regardless of the timing of 
the engagement of the clutch 7, with respect to 
the start of the signal cycle, the chain advance 
is always completed as the camshaft 27 com 
pletes its revolution. The cam shaft, as before 
explained, executes a single revolution for each 
inconing. Signal which, in start-stop transmis 
Sion, are timed at approximately 350 code com 
binations per minute. 

Because of the above difference in timing, 
means is provided for maintaining the pin push 
erS 2 in alinement with the chain link at the 
recording position throughout the major portion 
of the signal cycle. To this end the push rod 
Supporting car 22 is mounted in vertical ways 
(not shown) for movement through a step sub 
stantially equal to the width of a chain link. 
Journaled on the car is a shaft 06 having a pair 
of Sprocket wheels fg, meshing with the chain. 
Through this engagement, the car is carried 
along with the chain in its upward movement by 
the drive sprockets 53. At the same time the 
shaft 06 is being driven at a speed such as to 
return the push rod car to its lower waiting po 
sition at the end of the signal cycle. To this end 
it is operatively connected through a one-way 
drive mechanism 108 (the purpose of which will 
appear presently) with a shaft 09. The spring 
on the pawl of this drive mechanism is adjusted 
to secure this result. The shaft 109 is driven 
from the cross shaft 50 of the signal receiving 
mechanism through the medium of a worm ?o 
and Worm wheel fit, the worm ?o being fast 
on an extension 2 connected to the shaft 50 
through the medium of universal joints. 3 and 
fia and an intermediate shaft S. The univer 
sal joints permit the driving shaft to follow the 
movements of the car without interfering with 
the proper operation of the apparatus. 

End-of-message operations.-At the end of 
each message the transmitter of the relay unit 
is conditioned for starting and a plurality of 
blank links are run through the recording posi 

5 

10 

40 

5 5 

60 

65 : 

75 . 

16 
tion at high speed so that the last link of the 
message can be presented to the transmitting 
point. The means for advancing the chain under 
these conditions includes the clutch 72 arranged 
to drive a shaft f6 which has a pinion f7 mesh 
ing with the terminal gear 75 of the chain ad 
vance differential 73. The clutch 72 is similar in 
all respects to the clutch 7 including a driving 
member 80a rotated continuously through the 
medium of a gear 82a meshing with the pinion 
84 of the main drive shaft 67 of the relay unit. 
The clutch 72 is engaged and disengaged by a 
detent f8 cooperating with clutch fingers 88a. 
similar to the clutch fingers 88 of the clutch. 7 
except that the fingers 88a are not notched to 
interlock with their associated detent. As shown 
in Fig. 4, the detent f8 is carried on a rock shaft 
f2O journaled on the frame of the machine and 
a spring 2 acting on an arm 22 fast on the 
shaft normally urges the detent into blocking re 
lation to one of the clutch fingers. 
The end of a message is marked by an end-of 

message signal consisting in this instance of three 
blank links. For detecting this signal there is 
provided an end-of-message feeler CF compris 
ing a bar 26 extending transversely of the pin 
chain and having a series of elongated shoes 25' 
(Fig. 5) adapted for cooperating with the pins 
of not more than three successive links of the 
chain. There is one shoe for each of the five 
rows of pins on the chain, only one Shoe being 
shown in Fig. 4. A Spring 23 urges the shoes 
into engagement with the pins and as long as 
One or more pushed pins are encountered in any 
of the three links spanned by the Shoes, move 
ment of the feeler is blocked. When, however, 
the three or more blank links appear, the feeler 
is permitted to move to the right (as viewed in 
Fig. 4) against a fixed stop 24. 
Movement of the feeler CF serves to trip the 

detent 8 and thus engage the clutch 72. For 
this purpose the feeler bar 2? 6' is linked to a 
crank arm 25 (shown in broken lines in Fig. 4) 
fast. On a vertical shaft 26 having a radially pro 
jecting arm 2 to which a push rod 28 is con 
nected by a ball and socket joint 29. The push 
rod is normally held against a stop 30 by a 
Spring. 3 and in this position its tip engages 
a lug. 32 projecting laterally from one side of 
the detent 8. Upon movement of the feeler in 
cident to the detection of the end-of-message 
Signal, the shaft 26, is rocked and the push rod 
SWings the detent 8 out of the path of the 
clutch finger 88a, thus engaging the clutch. The 
shaft 6 is thereupon driven at a speed suffi 
cient to advance the chain through the recorder 
loop at a rate of 3600 links per minute. In this 
operation, the shaft 09 remains stationary due 
to the one-way connection provided by the drive 
mechanism, 68. AS. stated above, the motion of 
the car 22 is limited to about one chain link dis 
tance at which point it engages a fixed stop (not 
shown) and the pawl of mechanism 08 slides 
over the teeth of the ratchet as the ratchet is 
driven by the chain. 
The advance of the chain continues until a 

plurality of links, in this instance 150 links, have 
been inserted after the end-of-message signal. 
As the 150th link passes, the recording point, the 
detent f8 is returned to entered position to dis 
engage the clutch and interrupt the chain ad 
vance. This is accomplished by raising the tip 
of the push rod 28 out of the path of the lug 
32 so that the spring 2 may rock the detent 

to its entered position. 
The means for lifting the push rod 28 in 
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cludes a cam 33 fast on a shaft 34 which is 
driven at relatively low speed from the shaft 

6 through a vertical shaft 35 coupled With the 
other shafts by spiral gears 36 and 37. The 
Cain 33 is formed with a lobe 38 occupying leSS 
than one one-hundred-fiftieth of the circuinfer 
ence of the cann. The ratios of the driving gears 
are such that the cam makes one complete revo 
lution as 5 links of chain pass the recording 
point. The lobe 38 is so placed that as the 150th 
link passes the recording point a bar 39 is shifted 
to raise the free end of the push rod 28 out of 
the path of the lug. 32. The detent f8 is there 
upon returned to entered position by the spring 
A2i. The push rod 28 now rides over the top 
of the luig 32 until another link having one or 
more pushed pins is moved past the feeler CF 
to shift the same to actuated position and With 
draw the push rod 28 to the right. Thus the 
chain advancing nechanism is conditioned for 
the next operating cycle. 

Mounted on the shaft 34 is a second cam 4 
adapted to open the calling line and thus lock 
out the subscriber's transmitter during the in 
tervai that the blank links are running through ; 
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5 
the recording loop, and also to initiate the oper 
ation of a message counting mechanism which in 
turn controls the Operation of the transmitter. 
For this purpose the cam 4 is formed with a 
lobe 32 which, when the cam is in its normal rest 
position engages one arm of a pivoted lever 43 
to close a switch 45 connected in series in the 
calling line. When the lobe 42 is moved out 
of the path of the lever as the cam starts its rota 
tion, a spring 4 rocks the lever in a clockwise : 
direction and opens the switch. This opening of 
the line prevents energization of the can shaft 
starting relay 2 (Fig. 24) of the transmitter, 
thereby locking the transmitter in Operative until 
the recorder is again in condition to receive sig 
nals. Due to the high Speed With which the chain 
is advanced, the lock-out period does not exceed 
two and one-half seconds. Upon further rota 
tion of the can the lobe 42 engages a lat 
erally projecting pin 5 on a crank arm 52 car 
ried by a rock shaft 53 to initiate the operation 
of the message counter. For this purpose, the 
rock shaft, is provided with a clutch controlling 
detent, 54. 

Message counter.--The message counter as in 
corporated in the primary relay units, serves the 
same general purpose as the storage indicator of 
the basic relay unit shown in the prior applica 
tion. Its use is desirable because of the different 

45 

a 

rates at which messages are received and trans- i. 
mitted by the units. The function of the count 
ing mechanism is to count the completed mes 
sages entering and leaving the storage section 
of the signal storing mechanism and to condi 
:tion the chain advance mechanism of the trans 
mitter to advance the chain to the transmitting 
point whenever one or more messages are avail 
able for transmission. 
To accomplish the foregoing result, the counter 

includes a part arranged to move a predeter 
mined distance in one direction following the 
recording of each message, thereby counting the 
number of messages passing into the storage Sec 
tion, the part moving a corresponding distance in 
the opposite direction following the transmission 
of each message whereby to count and subtract 
the messages passing out of the storage Section. 
Such movements are controlled jointly from the 
recorder and the transmitter, the part being dif 
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means initiated in operation automatically as 
the end-of-message signals pass the recording 
point and Line Fansmitting point, respectively. 

Referring now to Fig. 7, the movable part of 
the message counter, as herein shown, comprises 
a shaft si journaled on the framework of the 
relay unit, for rotation in One direction by a con 
nection with the recorder and for rotation in the 
opposite direction by connection. With the trans 
ritter. On the shaft is mounted a can 62 
adapted to coact with a follower roller 63 car 
ried on a pivoted lever 64. The lever is con 
nected by a link 55 with a crank arm 66 fast 
on the rock situalit 3i' which carries the finger 
3) y' for entering and withdrawing the latch L9 
of the foating ever FLS. When no neSSages are 
present in the storage section, the can lobe acts 
to inoid the ever 63 in the position shown in the 
drawing whereby the latch is Withdrawn from 
he path of the floatizig lever. When the shaft 
i3 is rotated away from the Zero position upon 
the transfer of a message to the Storage Section, 
the iobe of tile can is noved away from the can 
follower and the lever 64 is rocked to its active 
position by a spring of thus Withdrawing the 
inger sa’ and entering the latch L9 provided 
such entry is not prevented by other control 
means. The other control means referred to is 
the governor controlled nechanism described in 
the prior application for holding the latch L9 
withdrawn until tie transmitter is in condition 
for operation as indicated by the position of the 
governor or J-cam Shaft of the transmitter. 
Tne means for driving the message counter 

shaft 3i diierentially from the recorder and the 
isansmitter, comprises a spur gear differential 
;38, the two terminal gears 69 and 20 of which 
are rigid with intermittently operable shafts 
driven respectively by the clutches 1 and 12. 
The intern ediate member of the differential is 
in the form of a gear 73 meshing With a gear 
ig fast on the message counter shaft 6i. The 
gear 73 carries a pair of intermeshing pinions 
A meshing respectively. With the terminal gears 
SS3 and '7G of the differential. 
As herein shown, the gear 74 on the message 

counter shaft is provided with a scale graduated 
for cooperation with a pointer 6 to indicate the 
number of messages in storage. In the particular 
ern bodiment illustrated, the mechanism is air 
ranged to count eleven messages, the shaft. 6 
being rotated...in a counterclockwise direction 
through one-tweifth of a revolution for each 
message recorded. 
The power driven means for driving the coun 

ter to register incoming messages, that is the 
clutch ill, is a positively acting bar type clutch 
similar to the clutch hereinbefore described. 
Briefly, it includes a driving member having an 
integraily formed gear it meshing With an in 
termediate gear 78 driven by a pinion 29 On the 
constantly rotating drive shaft 57 of the relay 
unit. The driving member is engaged with a 
driven member fast on the intermittently driven 
shaft carrying the terminal gear 69 of the dif 
ferential by withdrawal of the detent 54 from 
the path of a clutch finger 80. 
As above explained, withdrawal of the detent 

154 is effected by the cam 4 which is started in 
rotation in response to the end-of-message sig 
nal. The can is shaped to permit detent 54 to 
return to blocking relation, with respect to the 
clutch finger 88 upon movement of the cam 
through a single step corresponding to the pas 

ferentially driven from separate power driven 75 Sage of one chain link, through the recording po 



2,472,885 
19 

sition. The clutch is therefore disengaged and 
the rotation of the shaft 16 interrupted after 
movement through a step sufficient to register 
one message on the counter. The drive in this 
instance is such as to turn the shaft 6 and gear 
74 in a counterclockwise direction (as viewed in 

Fig. 7) thus locating the numeral 1 immediately 
below the pointer 76. As additional messages 
are recorded, the shaft 6 is stepped around to 
add up the messages passing into storage. 
The clutch 72 which drives the message count 

er in response to the transmission of each mes 
Sage, is a positively acting bar clutch similar to 
the clutch ET. It includes a driving member 8 
having an integrally formed gear 82 meshing 
With a pinion 83 on the main drive shaft 67. 
Thus the driving member of the clutch T2 is ro 
tated reversely with respect to the driving mem 
ber of the clutch f so that the clutch 72 is ef 
fective to drive the counter shaft S" in a clock 
wise direction to subtract from the messages re 
corded thereon. The driving member of the 
clutch 2 is engaged with the driven member by 
withdrawal of a detent 84 from the path of a 
clutch finger 85, the driven member being fast 
on the shaft which carries the terminal gear 70 
of the differential. 
Withdrawal of the detent f84 is effected by the 

main controller or can shaft 232’ of the trans 
mitter which, as explained in the prior applica 
tion, executes a single revolution in a plurality of 
Steps in the transmission of each message. This 
shaft is provided with a plurality of cams in 
cluding a cam 86 (Fig. 7) arranged to withdraw 
the detent 84 as the J-cam shaft returns to its 
normal rest position following the transmission 
of a complete message. Such Withdrawal is ef 
fected by the cam acting on a follower roller 8T 
on one arm of a pivoted bell crank 88 whose 
other arm is connected by a link 89 with a crank 
arm 9 fast on a rock shaft 91 on which the 
detent 84 is mounted. Thus, as each message is 
withdrawn from storage and relayed toward its 
destination by the transmitter, the message 
collinter is operated to register this condition by 
Subtracting from the messages previously regis 

been transmitted, the message counter shaft 6 
is returned to its zero position whereupon the 
can f62 acts to withdraw the latch L9 from the 
path of the floating lever FL9 and thus interrupt 
the chain advance at the transmitting point. 

Primary relay unit simultaneous recorder 
Before proceeding to the description of the 

primary relav unit transmitters, all of which are 
alike regardless of the type of recorder en 
ploved, the recorders for the primary units as 
Sociated with interoffice trunk lines arranged for 
Simultaneous transmission will be discussed 
briefiy. No detailed description is believed to be 
necessary as these recorders are identical with 
the recorder shown and described in the prior ap 
plication Serial No. 319,047. 

Referring to Fig. 10, the simultaneous recorder 
comprises generally a series of five pin pushers 
54 slidable in stationary guides 55 in a direc 

tion axially of the pins in the chain link at the 
recording point. The push rods are arranged 
for actuation by a series of floating levers FL to 
FT5 (only one being shown) actuated selectively 
under control of latches Li to L5 controlled by 
Signal responsive electro-magnets 56' (Fig. 21). 
These magnets are connected to the respective 
Signal conductors of the incoming trunk line Tc 
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and respond to the signal impulses transmitted 
thereover by the transmitter at the distant 
exchange. 
The floating levers FL to FL5 are pivotally 

mounted intermediate their ends on a rod 5' 
Suspended between arms 58' from a shaft 59' 
which is continuously oscillated by a cam 60' on 
a driven shaft 6i and which coacts with a dou 
ble follower 63 on the shaft 59'. One end of 
each floating lever is pivotally connected to one 
of the push rods and the other end of each lever 
is adapted to engage its corresponding latch 
when the latter is actuated by energization of its 
magnet 56'. Thus the floating levers corre 
sponding to energized magnets are effective in 
their active stroke to shift the associated push 
rods and thereby push corresponding pins of the 
chain, 
The chain is fed through the recorder loop to 

present blank links to the pin pushers by a pair 
of sprocket wheels 53 driven by a clutch as de 
scribed in the prior application. As each link 
passes into the storage Section of the relay unit, 
storage indicator mechanism like that disclosed 
in the prior application is actuated in the usual 
way and through appropriate mechanism causes 
the chain to be fed to the transmitter loop, the 
chain in turn acting to start the transmitter in 
operation. Should the supply of blank links be 
come exhausted, that is, when the full storage 
capacity of the unit is reached, the loop indicator 
acts to close a full storage stop switch 549. 

Primary relay unit transmitter 
In general.-The transmitters provided in the 

primary relay units are all alike and are sub 
stantially similar to the transmitter of the basic 
relay unit shown in the prior application except 
for the modifications noted hereinafter. Briefly, 
the function of the transmitter is to relay or 
retransmit messages from the primary unit to 
an intermediate relay unit in a selected one of 
the three groups assigned for messages of dif 
ferent classes. In effecting this retransmission, 
the transmitter operates through a four-part mes 
Sage cycle instead of a three-part cycle as in the 
prior application, first to selectively initiate the 
Operation of the primary distributing mechanism 
aSSOciated with the proper group of intermediate 
units, second to automatically test the trunk line 
assigned by the distributing mechanism, third to 
automatically initiate the transmission of the 
message over the assigned path, and fourth to 
free the path and condition the apparatus for the 
Succeeding message. 
The first part of each message cycle involves 

the presentation of the class-of-message signal at 
an auxiliary control point adjacent the transmit 
ting control point of the transmitter loop where 
upon a simple selector mechanism including a 
Separate Set of feelers CMF (Figs. 10 and 11) 
hereinafter called the class-of-message feeler, op 
erates under control of this signal to mark the 
transmitter as having a call awaiting transfer 
to the group of intermediate units designated by 
the signal. The solicitor of the designated group 
assigns a particular intermediate relay unit to 
receive the message. Upon such assignment, the 
time assigner initiates the next step of the mes 
Sage. Cycle. 

In the Second part of the message cycle test 
signals, in this instance a space signal followed 
by a blank Signal, are transmitted over the as 
signed path to the intermediate unit to deter 
mine the Operability of the apparatus involved 
in the connection. If the signals are incorrectly 
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received at the intermediate unit, the transmit 
ter is stopped in a trouble position and the at 
tendant or Supervisor is advised of this condition 
by operation of an appropriate signal. If, how 
ever, the signals are transmitted and received cor 
rectly, the next step of the message cycle is ini 
tiated. 
The third step of the message cycle involves the 

transmission of the message and is effected by 
continuing the advance of the pin chain to move 
successive signal combinations past the control 
point at which the usual set of signal transmitting 
feelers STF is located. In such movement the 
signal combinations stored in codal form on the 
chain actuate the feelers to effect electrical trans 
fer of the message over the assigned path to 
the receiver of the selected intermediate unit. 
The fourth part Of the Inessage cycle is ini 

tiated by the presentation of the end-of-message 
signal to a feeler responsive thereto and Operable 
to interrupt the advance of the chain and to free 
the transmission path. 

Message cycling mechanism.-The four-part 
message cycle is controlled by a cycling mech 
anism comprising a governor arranged to be 
driven at a predetermined speed through four 
successive steps corresponding to the four parts 
of the cycle. As herein shown, the governor is 
of the rotary type and is adapted to travel through 
a complete revolution in each message cycle. 
As in the basic relay unit, it comprises the can 
shaft 232’ (Fig. 8) hereinafter called the J-cam 
shaft adapted to be driven by a positively acting 
jaw clutch 234 having a dog 282 for effecting 
engagement and disengagement of the driving 
and driven nenbers. 
The Control of the clutch to effect the Several 

stepping movements of the shaft in the message 
cycle is accomplished by means of four detents 
248, 249, 20 and 25' spaced about the path : 
of movement of the clutch dog. Detents 248,249 
and 25' are identical in construction and mode 
of Operation with the correspondingly numbered 
detents shown and described in the prior applica 
tion. The detent, 2 is located between the 
detents 249' and 25 thus locating the trouble 
position between what may be conveniently 
termed the test position and transmitting posi 
tion of the can shaft. For convenience of identi 
fication, the various positions of the can shaft 
will be referred to hereinafter as the No. 1, No. 2, 
No. 3 and No. 4 rest positions, it being understood 
that positions No. 1 and No. 2 correspond to simi 
larly numbered positions of the prior application 
while the No. 4 position corresponds with the 
No. 3 position of the prior application. 

Detent 248' is withdrawn to start the message 
cycle by the approach of the message to the trans 
mitting control point. For this purpose, a feeler 
CF2 is located within the transmitter loop in 
advance of the transmitting control point for 
association. With the chain pins on the inner side 
of the loop as shown in Figs. 10 and 10a. The 
feeler CF2 has a Series of five Shoes each con 
sisting of an elongated lower section 92 adapted 
for cooperation with the pushed pins of two suc 
cessive links of the chain and a shorter upper 
Section 93 positioned for cooperation. With a 
pushed pin in the next adjacent link. The Sec 
tions are mounted respectively on parallel slid 
ing bars 94 and 95. The latter bar is formed 
with a projecting lug 96 engageable with an 
upstanding finger 9 on the bar 94 so that the 
bar 95 may move independently in One direc 
tion (to the right as viewed in Fig. 10) but car 
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ries the other bar along when moved in the 
opposite direction for purposes to be explained 
presently. 
The feeler bars 94 and 95 are yieldably urged 

to position the shoes into the path of movement 
of the chain pins and as the first link with One or 
more pushed pins approaches the shoe Sections 
93, the feeler bars are both shifted into their 
outward positions. In this movement, the bar 
94 acts through a suitable linkage, such as that 

disclosed in the prior application, to condition 
power actuated means for Withdrawing the detent 
248 (Fig. 8). This.releases the J-cam shaft for 
its first step, all as explained in detail in the prior 
application. 

In its movement from the No. 1 rest position to 
the No. 2 rest position, the J-cam shaft inter 
rupts the advance of the pin chain with the first 
meSSage link, that is the link containing the class 
of-nessage signal, positioned in engagement with 
the class-of-message feeler CMF and the second 
meSSage link positioned at the transmitting con 
trol point in engagement with the signal trans 
mitting feeler STF. This is accomplished by 
means of a cam 392 (Fig. 7) acting through a 
pivoted follower 33 and link 35’ to Withdraw 
the latch L8 from the path of the floating lever 
F9. 
Chain feelers.--The signal transmitting feeler 

STE and the class-of-message feeler CME are 
located externally of the transmitter loop T' with 
the first mentioned feeler positioned for engage 
ment by the chain pins at the transmitting con 
trol point While the later feeler is positioned for 
engagement by the chain pins one link below the 
control point as shown in Fig. 10. The feeler STF 
as shown in Fig. 118 comprises five individually 
movable elements or transfingers 25, there being 
One for each roW of pins on the chain. Each 
transfinger comprises an upright body portion 
at the lower end of which is formed a forwardly 
offset L-shaped depending portion 26 carrying 
On its tip a shoe 2. Oppositely inclined leading 
and trailing cam surfaces formed on the shoe 
intersect at the transmitting control point and 
are thus positioned for engagement by non 
pushed pins passing such point. The transfingers 
are arranged in Side-by-side relation and pivotally 
mounted between spaced plates 28 and 209 (Fig. 
10) to Swing about vertical axes. A spring 29 
normally urges each transfinger in a direction to 
position its shoe 207 in the path of movement of 
a corresponding row of chain pins. 
The transfingers STF are utilized in this in 

stance to control transmitting Switches TS (FigS. 
11a, 21, 24, and 27) for transmitting signal im 
pulses over the selected transmission path to the 
intermediate relay unit assigned to receive the 
message. For this purpose each finger is formed 
With a tailpiece 2 carrying the nowable contact 
of one of the Switches TS. The stationary con 
tact of each SWitch is carried on an individual 
bracket arm 22 mounted in an insulating block 
23 rigidly supported on the framework of the 
unit at the rear of the transfingers. The brackets 
22 provide terminals which are connected to the 
trunk line conductors aS Will be described here 
in after. 
The Switches TS are normally closed by the 

action of the springs 20 on the transfingers. 
When a non-pushed pin approaches the control 
point it engages the leading surface of the cor 
responding shoe 2 thereby canning the shoe to 
the left (as viewed in Fig. 11) and opening the 
associated switch TS. Conversely when a pushed 



2,472,885 
23 

pin passes the control point, the shoe is not moved 
and the Switch controlled by the corresponding 
transfinger remains closed. By this arrangement 
current impulses are sent over the transmission 
path under control of the chain on Which the 
signals are recorded. 
The class-of-message feeler CMF is generally 

similar to the feeler STF above described and, 
as shown in Figs. 10 and 11, comprises a series of 
five individually movable elements or transfingers 
26 or one for each row of pins in the chain. The 
fingers 26 are of generally L-shaped form and 
are pivotally mounted between the plate 209 and 
a lower plate 2 so as to Swing on vertical axes. 
Each finger is equipped with a shoe. 28 similar 
to the shoes 2CT and positioned one link below 
the latter ShoeS. 
The feeler CME is utilized in this instance to 

control energization of One of a plurality of Se 
lector relays R, R2 and R3 (Figs. 21, 24 and 27) 
which constitute a part of the Selecting mech 
anism and which act selectively to start the time 
assigner of the intermediate relay group to which 
the message is to be transferred. For controlling 
these relays, each of the fingers is formed with a 
tailpiece 29 carrying the movable contact of a 
Switch, the stationary contact of which is carried 
On a bracket arm 220 mounted in the insulating 
block 23. As shown in Fig. 11, the tailpieces of 
alternate transfingers are staggered to permit a 
more compact assembly of the parts. In the 
present embodiment the several fingers are oper 
ated against the action of their individual Springs 
220a only by Such of the chain pins as occupy non 
pushed positions. 

Selecting mechanism.-The transfingers 26 
are arranged to actuate Switches as determined 
by the class-of-message signals to control the re 
lays R, R2 and R3 indicated in the portion of 
the Wiring diagram shown in Figs. 21, 24 and 27. 
Herein, the feelers associated with the first three 
vertical rows of chain pins (counting from the 
right in Fig. 11) are equipped with switches 22 
all adapted when in normal or closed condition 
to partially prepare an energizing circuit by way 
of a conductor 222 for selector relay R. The 
energizing circuit for this relay is completed by a 
switch 223 closed by a cam 224 (Fig. 9) on the 
J-cam Shaft as the shaft approaches the No. 2 
rest position and while it remains at that posi 
tion. 
The energizing circuit for the relay R3 is closed 

jointly by the can Operated SWitch 223 and a 
switch 225 controlled by the fifth transfinger of 
the feeler and remaining in its normal or closed. 
condition unless its shoe is engaged by a non 
pushed pin. The latter transfinger also cooper 
ates With the fourth transfinger to control the 
selection of relay R2. Thus the fifth finger is 
operated by the engagement of a non-pushed pin 
on the chain to actuate a switch 226, the arrange 
ment being such that the switch is closed when 
a non-pushed pin engages the shoe, Closure of 
this SWitch together with the closure of the Switch 
for the fourth transfinger completes an energiz 
ing circuit for relay R2. 
Thus, the relays may be energized selectively 

under control of class-of-message signals each 
represented by a single pushed pin in a link. The 
circuit arrangement illustrated contemplates the 
use of signals comprising a single positive impulse 
in the third impulse interval as the first class 
message Signal, a positive impulse in the fourth 
impulse interval as the second class message sig 
nail, and a positive impulse in the fifth impulse 
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24 
interval as the third class message signal. These 
signals are represented respectively by pushed 
pins in the third, fourth and fifth rows of the 
link on which they are recorded. 

In order to prevent simultaneous operation of 
two or more relays in the event that a false class 
of-message signal is accidentally incorporated in 
the message, means is provided for opening the 
circuits of the relays R2 and R3 in the event that 
a pin in any one of the first three rows of the 
class-of-message link are pushed. This means, 
as herein shown, comprises a relay R4 having a 
normally closed switch R4 connected in series 
with the switch 223 and the fifth transfinger which 
carries the movable contacts of the Switches 225 
and 226. Relay R4 is connected to conductor 222 
in parallel. With the relay R. Thus, if any one 
or more of the Switches 22 for the first three 
transfingers are closed, the relay is energized and 
opens its switch to interrupt the current supply 
to the switches 225 and 226. Accordingly, when 
a false class-of-message signal is presented to 
the feeler 26, relay R is energized to route the 
message to the particular group of intermediate 
units with which this relay is associated, in this 
case the group assigned to handle first class 
IeSSageS. 

Relay R. On energizing closes its switches Rf 
and R2, the first mentioned switch completing 
a starting circuit for the time assigner PT of the 
first group of intermediate units to be described 
hereinafter. The SWitch R2 prepares a current 
Supply circuit for a group of selector magnets one 
of which is provided for each trunk line extend 
ing to an intermediate relay unit of the first 
group. Three such trunk lines LT, LT2 and LT3 
with associated selector magnets SM, SM2 and 
SM3 are shown by Way of illustration in Fig. 21. 

Relay R2 when energized closes switch R2f to 
start the time assigner of the second group of 
intermediate units. It also closes switch R22 to 
prepare the current supply circuit for selector 
magnets SM4, SM5 and SM6 associated with the 
local trunk lines LT4, LT5 and LT6 (Fig. 24) 
extending to the intermediate relay units of 
group 2. Relay R3 through switch R3 starts 
the time assigner of the third group of interme 
diate relay units and through switch R32 pre 
pares a current Supply circuit for selector mag 
nets SMT, SM.8 and SM9 associated with local 
trunk lines LT, LT8 and LT9 (Fig. 27) extending 
to such units. 

It will be understood that the size of the inter 
mediate relay unit groups is not limited to three 
units nor are the groups necessarily composed of 
the same number of units. In practice each group 
Will be provided with sufficient relay units to 
handle the message traffic of the particular class 
to which that group is assigned. As will be seen 
by reference to Figs. 21, 24 and 27, the local trunk 
lines TT to LT9, inclusive, are multiplied through 
all of the primary relay units by means of bus 
circuits B to B9, respectively. The bus circuits 
have been shown extending beyond the primary 
relay units PR1 and PR6 to indicate their connec 
tion to other primary relay units of the exchange. 
The current Supply circuits for the selector 

magnets are extended to negative battery (indi 
cated throughout the circuit diagrams by an 
arrow head) as the J-cam shaft moves out of its 
No. 2 rest position through closure of a switch 
227 (FigS. 9 and 21) by a cam 228 on the cam 
shaft. When the solicitor assigns a local trunk 
line for use by the unit, it designates this line by 
application of ground to one of the trunk con 
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ductors, in this case conductor 229 connected to 
the selector magnets associated with the line in 
the various primary relay units. The magnets 
for all units having calls for the particular inter 
mediate relay group to which the trunk line ex 
tends are accordingly energized. 
Each of the selector magnets controls a multi 

ple contact line switch. LS operable to connect 
the bus circuit of the associated trunk line with 
the transmitting switches TS of the primary relay 
unit. In the preferred form illustrated in Fig. 12, 
the Switches LS are arranged for mechanical 
actuation, the Selector magnets controlling latches 
which normally hold the switches open. When 
a magnet is energized the associated switch is 

5 

0 
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released for closure at the proper point in the 
message cycle as determined by the J-cam shaft. 
The SWitches LS are all of similar construction 

and a description of one will therefore suffice. In 
its preferred form as shown in Fig. 12, the switch 
comprises a plurality of yieldable contact arms 
23i tending to move into engagement with sta 
tionary contact plates 232, the arms and plates 
being anchored at one end in an insulating block 
233 mounted between rigid uprights 234 forming 
part of the framework of the relay unit. Each 
contact arm 23 is provided with a terminal 235 
to which is connected one of the conductors of 
the bus circuit of a local trunk line, these con 
ductors being similarly connected with corre 
Sponding contact arms of other relay units of the 
Same rank. The plates 232, however, extend 
through all switches LS of the unit in which they 
are installed and thus constitute common termi 
inals for the transmitting switches TS and other 
elements of the unit. Thus, by closure of the 
contacts of an appropriate switch LS any local 
trunk line may be operatively connected with the 
relay unit for the transmission of message matter. 
Movement of the contact arms 23i into and 

out of engagement with their associated plates, 
is effected by a Switch control bar 236 slidably 
Supported for endwise movement in the uprights 
234. These bars are arranged in side-by-side 
relation in the same horizontal plane with their 
ends projecting beyond the two uprights 234 as 
shown in Fig. 12. Rigid with each control bar 
is a Switch actuating member 237 of insulating 
material having in its upper edge a series of 
notches 238 each presenting a shoulder for en 
gagement of one of the contact arms. A spring 
239 urges the control bar toward switch closing 
position, that is, to the right as viewed in Fig. 12, 
and when such movement is permitted the con 
tact arms engage their respective contact plates. 
The control bars 236 are normally held in a 

retracted or Switch opening position under con 
trol of their associated selector magnets SM 
which are mounted on the framework of the 
unit adjacent the projecting ends of the control 
bars. In the present instance the armature of 
each magnet is extended to form a latch 24 
engageable with an upstanding lug 24 on the 
a SSociated control bar. When the magnet is de 
energized a Spring 342 holds the latch in engage 
ment With the lug and thus locks the control 
bar in retracted position. Energization of the 
magnet withdraws the latch and releases the bar, 
AS eXplained above, the selector magnets SM 

are energized selectively under joint control of 
the Selector relays Rf, R2, R3 and the solicitor. 
Thus, the Only Selector magnet energized at any 
time in the primary relay unit is the one asso 
ciated with the trunk line assigned by the solici 
tor for the transfer of a message. The control 
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'the J-clutch finger 242'. 
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bar is not permitted to advance, however, when 
the Selecting magnet is initially energized, but 
is held in retracted position until the J-cam shaft 
moves out of the No. 2 rest position in the second 
part of the message cycle. The cam shaft con 
trols the advance of the control bar through the 
medium of a fluted rock shaft 446' extending 
transversely below the entire group of control 
bars and having a shoulder interposed in the 
path of a shoulder 244 formed in the under side 
of each of the SWitch engaging members 23. 
At the proper point in the message cycle the 
shaft 446' is rocked by a cam (not shown) on the 
J-cam Shaft, thus freeing the released control 
bar for advance to switch closing position. 
Movement of the J-cam Shaft from the No. 2 . 

rest position is initiated by the time assigner PT 
Which energizes a test magnet 253 (Fig. 8) to 
withdraw the No. 2 deteit 249' from the path of 

The time assigner re 
leases the J-cam shaft of only one unit at a time 
So that Seizure of an assigned trunk line by more 
than one relay unit is effectually prevented even 
though the corresponding Selector magnets of a 
plurality of units may be in a position to be ener 
gized due to the presence of calls awaiting trans 
mission to the same group of intermediate unitS. 
In this way the local trunk line assigned by the 
Solicitor is associated individually with a par 
ticular primary relay unit for the transfer of a 
neSSage stored therein. 
Automatic testing-In its movement from the 

No. 2 rest position to the No. 3 rest position, the 
J-cam shaft automatically transmits predeter 
mined signal combinations over the seized trunk 
line to test the operativeness of the apparatus 
involved in the connection. In the exemplary sys 
tem, two test signals are transmitted consisting, 
in this instance, of a 'Space' Signal followed by 
a “blank' signal. The space signal consists of 
five current impulses, one in each of the five in 
tervals of the signals while the blank signal is 
represented by five no-current intervals in ac 
cordance with the usual telegraphic code. 
The means for transmitting the test signals 

as herein shown, comprises a series of normally 
open switches TSS (Figs. 9 and 21) hereinafter 
called the test signal Switches, adapted to be 
closed momentarily by a cam 246 on the J-cam 
shaft 232’. The can is timed to close the SWitches 
upon seizure of the local trunk line, thereby 
connecting negative battery to all five of the 
transmitting conductors of the local trunk line 
simultaneously. The switches TSS are opened in 
the next link cycle to disconnect the battery from 
the line conductors, thus transmitting a blank 
signal, the latter signal being completed just be 
fore the can shaft reaches the No. 3 rest position. 
During the transmission of these signals the cam 
26S opens a switch 245 in series with the trans 
mitting switches TS to prevent transmission of 
the signal combination Setup on the link posi 
tioned at the transmitting control point in en 
gagement with the transfingers. 

If the test signals transmitted as above eX 
plained are not properly received at the inter 
mediate relay unit, a trouble magnet TM (FigS. 
8 and 21) remains deenergized and the No. 3 
detent 20 stops the J-cam shaft in the No. 3 
rest position, that is, in the “trouble position.' 
The attendant or supervisor is notified of this 
condition by operation of a suitable signal. For 
this purpose the J-cam shaft is provided with a 
cam 247 (Fig. 9) having a lobe positioned to 
close a switch . 248 and thereby complete a cirr 
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cuit by way; of a conductor 249 for a signal lamp. 
250 cc.Fig. 30) at the supervisory switchboard. 
There is one such lamp for each relay unit of the : 
exchange so that the attendant may readily iden 
tify the particular. unit in trouble and take the 
necessary steps to clear the Same. 
When the test signals are properly recorded 

at the intermediate unit, signal checking mech: : 
anism to be described hereinafter, returns a sig 
nail, designated the “O. K. Signal'. Over a con 

28. 
adapted to be opened by the feeler bar 95 as soon... 
as the first blank link is presented to the feeler 
shoe sections, 93. Thus, when the full storage stop 
signal. is received as any of the last three signals 
of the message is being transmitted, the circuit 
of the full storage stop magnet is opened and . 
chain advance is interrupted in the usual Way 
by the feeler under control of the blank links 
representing the end-of-message signal. The 

10 send-of-message signalis automatically reinserted 
ductor 25, of the trunk line, to , energizer: the ". 
trouble magnet, TM and withdraw the No. 3 
detent. ... As this latch, withdrawal ordinarily Oc: - 
curs. immediately upon the transmission of the i. 
last test: signal, movement of the camshaft is 
substantially continuous through the No. 3 rest 

5: 

position to the No. 4 rest position, the latter being . 
the transmitting position of the camshaft. The 
switch:248 is closed momentarily as the camshaft 
passes the No. 3 rest position and signal lamp 250 
flashes to indicate that a connection has been 
established without trouble. 

20, : 

As the J-camshaft moves into the No. 4 rest . 
position, the cam 246 permits switch 245 to close, 
thereby connecting, the transmitting switches to 
battery, through a commutating switch CS (FigS. 
7 and 21). The latter switch is actuated in each 
link cycle by a cam:252 on the constantly driven 
shaft 274 the cam being timed to close the switch 
just after, the transmitting switches have been 
closed and to open the same just before the trans 
mitting, switches, are opened. Thus the Com 
mutating: switch assumes the burden of making 
and breaking the signal transfer circuits reliev 
ing the relatively light chain operated transmit 
ting SWitches of this duty. 
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The J-camshaft also withdraws the latch L9 
(Fig. 7) from the path of the floating lever FI.9 
whereby the detent setter 212 is set for disen 
gaging the chain advance clutch 260 as described 
in... the prior application. Withdrawal of the 

40 

latch and, disengagement of the clutch occur in . . 
successive-link cycles so that closure of the com 
mutating Switch in the first of these cycles is 
effective, to transmit the signal combination on 3 
the chain link which is stopped at the transmit- . 
ting control point. This is the first address signal 
following the class-of-message signal and it is 
received and recorded at the intermediate relay: 
unit in the usual Way. Thereafter the storage 3 
chain is advanced link by link past the control. 
point to operate the transmitting switches selec 
tively and thus transmit succeeding signals of 
the message. 

In case: a full storage. Condition occurs at the 5 
intermediate relay unit to which the message is 
being transferred, certain mechanism at that: 
unit applies, ground to conductor 255, of the local 
trunk line. (Figs. 21 and .22): ..to energize full 
storage stop magnet 545. (Figs. 7 and 10) at the 
primary relay unit. This magnet. Withdraws the 
latch L9 from the path of floating lever FL9 and 
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the latter interrupts the advance of the storage 
chain through the transmitting control point as 
hereinbefore explained. When the full storage 
condition is relieved, magnet 545'' is deemergized 
and the advance of the chain is resumed. , 
Means is provided for preventing full storage 

stop if the full storage, condition occurs 'substan 
tially at the end of a message but before the : 

65 

three blanklinks representing the end-of-message". 
Signal have been presented to the feeler CF2. 
This means, as herein shown, includes a normally 
closed switch 256 (Fig. 21) connected in series 
With the ::full...storage stop magnet 545's 
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in the message at the receiving intermediate unit 
under control of the feeler CF of that unit. When 
the full storage condition is relieved. 
A full storage.condition at the primary.unit, is 

automatically taken care of by the loop indicator 
of the unit which is similar in all respects to that. 
of the basic relay unit disclosed in the prior ap 
plication. In this instance the loop indicator arm 
5304 (Fig.17a) actuates a switch 257 to open the 
line from the subscriber's station and it closes 
a switch. 258 to operate a signal at the supervisory 
switchboard. The opening of the line circuit 
locks out the transmitter at the subscriber's sta 
tion in, well known manner so that no signals can 
be sent out until the relay unit is again in Con 
dition to receive them. Closure of switch 258 
completes a circuit. from negative battery, con 
ductor 259, signal lamp 260 (Fig. 30) to ground. 
This signal lamp is located at the supervisory 
switchboard together with other similar lamps for 
the other relay units so that the attendant may 
readily identify a unit in which the full storage 
capacity has been reached and take the necessary 
steps to relieve the unit. 

Intermediate-relay units 
In general.-The intermedaite relay units R. 

are generally similar to the primary relay units 
hereinbefore described except that they are pro 
vided with recorders arranged for the reception 
of Signals transmitted on the simultaneous sys 
ten of transmission. Certain other modifications 
have been incorporated in these units to take 
care. of additional functions required in the 
efficient-operation of a complete automatic tele 
graph System. These modifications Will be de 
scribed hereinafter in connection. With the par 
ticular part of the unit to which they apply. 
The recorder-Referring to . Fig. 13, the re 

COrders for "...all of the intermediate units are 
alike and are structurally, similar to the basic 
relay. unit disclosed in the prior application. 
Each recorder includes a series of five signal re 
sponsive electromagnets 56' which, through the 
medium of latches. L. to L5, and floating levers 
FT, to FT5...actuate, pin pushers 54 to set the 
pins in the chain link at the recording control 
point. Thetforward movement of any pin pusher 
initiates:the advance of the chain in well known 
manner through the engagement of an upstand 
ing lug: 97' on the pusher with a bail f 98' carried 
by a rock shaft. 94. This shaft is operably con 
nected by a crank arm 92' and link f 93 with a 
detent setter 89 which engages the chain ad 
Vance clutch (not shown). 

It. will be recalled that upon seizure of the 
local trunk, line of the primary unit, two test 
Signals. were automatically transmitted over the 
truck line. . . The first or “space' signal, consists 
of five current impulses energizing all of the line 
magnetS.56: thereby causing all pins in the 
link.. at the control point to be pushed. The 
chain...advance is initiated and, in the next link 
cycle, the Second test signal or “blank' consist 
ing of five-no-current impulses is received. In 
this...case none of the line magnets becomes en 
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ergized, hence none of the pins of the second 
link are pushed. 
The test signals recorded in the above manner 

are checked by signal checking mechanism in 
cluding a double feeler mechanism. CF3 here 
inafter called the “all-no' feeler. As will be 
Seen by reference to Fig. 14, this feeler mechanism 
comprises a pair of independently movable slides 
300 and 39 herein shown as fiat, generally L 
shaped members arranged to define a rectangu 
lar central opening adapted to enclose the stor 
age chain and chain guides. The slides are 
Supported in any convenient manner for end 
wise movement transversely of the chain and 
in a plane parallel to the rows of pins. In the 
present instance, the slides are located in a 
plane above the pin pusher 54' substantially 
midway between the first two links of the chain 
above the link at the recording control point. 

Fixed to the respective slides at the front and 
rear of the chain, are two groups of feeler shoes 
302 and 303. Each group consists of five shoes, 
One for each row of pins in the chain. The 
shoes are formed on one vertical edge with a 
cam surface 304 (Fig. 14) over which the pins 
of the chain are adapted to ride. As will be 
Seen by reference to Fig. 14, shoes 322 and 33 
are Secured respectively to the upper and lower 
sides of their associated slides with their active 
calm Surfaces Spaced apart by a distance equal 
to the pitch of the chain. The latter shoes are 
similarly spaced above the recording control 
point, thus enabling them to cooperate with 
the pins of the last link to advance beyond the 
control point while shoes 302 simultaneously co 
Operate with the pins of the preceding link. 
The shoes 302 are set outwardly from the 

chain. So as to engage only non-pushed pins and 
Shoes 303 are set in Wardly from the chain to 
engage only pushed pins. A spring 305 acting 
On each slide urges the same in a direction to 
move the shoes into engagement with the chain 
pins and if any shoe engages a pin, movement 
of the slide is blocked. However, when the pair 
of links on which the test signals are recorded 
are set in sequence with a space signal (all pins 
pushed) and a blank signal (no pins pushed) 
all shoes clear the pins and the both slides are 
permitted to advance. In this advance the slide 
30 closes a switch 306 and the slide 30 closes 
a SWitch 3 connected in series circuit with 
the trunk conductor 25 (Figs. 14 and 22). 
Closure of these Switches results in the connec 
tion of ground potential to the trunk conductor 
and constitutes the “O. K.' signal for energizing 
the trouble magnet TMI of the primary relay 
linit as hereinbefore described. If, on the other 
hand, the test signals are improperly recorded 
as evidenced by one or more non-pushed pins 
in the first link or one or more pushed pins 
in the second link, one or both sets of feeler 
Shoes are blocked, switches 366 or 37, or both, 
remain open, and the primary relay unit is 
stopped in the trouble position. 
When the test signals are properly received 

and Signal transmission is initiated as above de 
Scribed, the transfer of the remaining signals 
of the message takes place at the rate of 3600 
signals per minute until the complete message 
has been recorded on the storage chain at the 
intermediate relay unit. The chain links with 
drawn from the supply section of the unit and 
advanced to the recording control point are 
counted by a mechanism II (Fig. 17) con 
Veniently called the loop indicator which also 
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counts the number of blank links coming into 
this section from the transmitter. This mecha 
nism provides an indication of the number of 
blank links available at the recorder and, when 
the Supply is exhausted, that is, When the full 
storage capacity of the unit is reached, it closes 
a switch 540' (Fig. 22) which corresponds to 
SWitch 258 (Fig. 17d.) to apply ground to trulak 
line conductor 255 to energize the full storage 
stop magnet of the primary relay unit as pre 
Viously described. This mechanism also acts 
mechanically to stop the chain advance at the 
recorder as described in the prior application. 
The full storage condition is indicated by the 

lighting of a signal lamp 398 at the switchboard, 
there being one such lamp for each intermediate 
relay unit in the exchange. Each lamp is con 
nected by means of a conductor 33 with the con 
ductor 255 of the local trunk line terminating at 
the associated relay unit. Accordingly, closure of 
any full storage stop switch 54 is effective 
to complete a circuit for its associated signal 
lamp. The attendant is thus enabled to quickly 
locate the relay unit requiring attention. 

Unless interrupted in the above manner, chain 
advance continues until stopped by the end-of 
message signal feeler CFa (Figs. 13 and 14) 
upon appearance of the end-of-message signal 
consisting of three blank links, the feeler then 
acting to disengage the chain advance clutch 
(corresponding to clutch of the primary re 
lay unit). The feeler CF a, as herein shown, coin 
prises a Set of five shoes 29 similar to the shoes 
303, but having a cam surface 292 extending 
Over two adjacent chain links. These shoes are 
mounted on a sliding bar 293 and are yieldably 
urged into the path of the chain pins by a spring 
234 acting on the bar. As shown in Fig. 15, the 
bar 293 also marked CFa is connected to one 
arm of a bell crank 223 (Fig. 15) pivoted to 
rock about a vertical axis. The other arm of 
the bell crank is connected by a link 224' and 
a. Crank and knuckle joint, to a crank arm 225' 
fast on a horizontal rock shaft 225' which carries 
a control finger 222 for actuating a latch L6. 
The latch L6 cooperates with one end of a floating 
lever F.6 mounted to osciliate with the floating 
leverS F, to FL5 and operative through a push 
bar 99' to rock the detent setter positioning 
shaft f 94 (Fig. 13). 
In order to prevent the feeler CF a from inter 

rupting the chain advance before the first test 
Signal is presented thereto, a mechanical con 
nection is provided whereby the feeler bar 293 is 
shifted to Operated position by the slide 38 as the 
pins representing that signal engage the feeler 
shoes 393. To this end, the slide 38 is formed 
With an upstanding lug 295 engaging an arm 29 
projecting laterally from the bar. The arrange. 
ment is Such that, subject to the other controls 
herein mentioned, the chain advance clutch is 
engaged aS long as the feeler CFa or side 3 
of the feeler CF3 are shifted out of normal rest 
position by the passage of links having one or 
more pushed pins. Upon return of the feelers to 
nornal position, the clutch is disengaged to in 
terrupt chain advance. 
The feeler CFa also operates at the end of 

each message to mechanically close a switch 3 
(Figs. 15 and 22) hereinafter called the avail 
ability switch to indicate to the associated . 
Solicitor that the intern ediate unit is available for 
other messages. Closure of this switch is effected, 
in the present instance, through the medium of a 
plunger 32 guided for endwise movement in a 
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cross: member 33 of the recorder frame and 
having at its lower end; a Switch engaging men 
ber 3 of insulating material engageable, with 
the movable contact member of the Switch. The 
upper end of the plunger is arranged in trip-free 
Operative relation to one arm of a bell Crank 35, 
the other arm of which is connected by a knuckle 
joint With the Crank arm 225' on the rock Shaft 
226. When the shaft is rocked at the end of the 
message as above described, the plunger is de 
pressed to close, the switch. Thereafter, until 
the relay unit is seized for another message, the 
Switch is held closed by a magnet 36 energized 
under control of the solicitor as will be explained 
presently. 
As the links on which the signals have been 

recorded, as above described, are run into the 
storage section of the relay unit, they are counted 
by the storage indicator mechanism in the usual 
way. When one or more links with pushed pins 
are delivered to the storage section of the relay 
unit, the storage indicator initiates, chain advance 
at , the transmitter. As the first link of the 
message, in this case the link set, with the first 
test. Signal combination, approaches the trans 
mitting control point, it engages the message 
feeler CF2 (Fig. 13) and the latter in known 
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manner releases the J-cam shaft for movement .. 
from the No. 1 rest position to the No. 2 rest posi 
tion, that is, in the first step of the message cycle. 
In this movement the shaft acting through a cam 
interrupts the chain advance, the cam being timed 
to stop the chain after the two links set with the 
test signals have passed the transmitting control 
point and With the third link set with the first 
address signal of the message located at that 
point. The transmitter is now in condition to 
Select a local trunk-line leading toward the desti 
nation indicated by the address signal. 
The transmitter. The transmitters of the in 

termediate units are like those of the basic relay 
unit in that each has a single set of transfingers 
4 (Fig. 13) arranged to control a permuta 
tional Selector mechanism in addition to control 
ling transmitting switches TSa (Fig. 22), for 
Sending Signal impulses over a local trunk line 
to the relay unit of the next rank. As herein 
shown, the transfinger 4 (Fig. 13) each com 
prises an L-shaped portion pivotally mounted 
between vertically spaced plates 42' to swing on 
closely Spaced vertical axes. Each transfinger 
carries a shoe 43' with oppositely inclined lead 
ing and trailing cam surfaces intersecting at the 
transmitting control point. When a non-pushed 
pin approaches the control point, it engages the 
leading surface of the associated shoe and cams 
the same out of the path of movement of the pin. 
Thus the transfingers are selectively operated in 
accordance with the setting of the pins in the 
chain. 
Each of the transfingers 4f f' is formed With a 

tail piece 47' which carries the movable con 
tact of one of the transmitting switches. TSa and 
which additionally serves to control setting ele 
ments of a transfer device to govern the opera 
tion of the selector mechanism. 

Selector rechanism.-The function of this 
mechanism is to select a transmission path or a 
group of transmission paths leading to the par 
ticular terminal unit or units designated by the 
first directing signal combination presented at the 
transmitting control point. In general the 
selector mechanism is similar to the line selector 
shown and described in the prior application 
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32. 
modified in certain respects to permit selection of , i. 
a group of transmission paths and then to seize. 
a particular one of the paths under control of 
traffic distributing nechanism such as a solicitor. 

Referring to Fig. 16, the selector mechanism in 
its preferred form comprises a group of code bars 
636' and a pair of auxiliary code bars 37 and 38 
arranged in closely spaced parallel relation for 
end Wise movement between an active and an in 
active position. Selective positioning of the code 
bars 636' is effected in accordance with the combia 
nation set up on the transfingers by the address. 
link at the recording position through the 
medium of a transfer mechanism exactly like : 
that shown and described in the prior application. 
to which reference may be had. As herein shown, 
there are five of the code bars 436' and since they 
are capable of occupying either of two positions 
they may be set in thirty-one different combi 
lations by moving one or more of the bars from 
its inactive to its active position. The code bars 
3, and 388 are positioned under control of 
Selector ninagnets SME) and SM (Figs. 16, 22, 
25 and 28). 
Cooperating with the code bars (36' are a set 

of combination bars 43 hereinafter called line 
selector bars, one for each trunk line accessible 
to the intermediate relay unit. The selector bars 
are mounted for end Wise movement above and 
transversely of the code bars and each is provid 
ed adjacent one end with depending wards 344, 
adapted to cooperate with notches in the upper 
edges of the code bars 36. These notches are 
arranged in Well known manner so that for each 
permutational Setting of the code bars a trans 
Verse groove is formed across the entire group 
of bars through which the Wards of a selector bar 
may move. When the code bar setting represents 
a particular transmission path, as, for example 
One leading to a terminal unit associated with a 
Subscriber's line, only one selector bar is released 
for movement. However, if the code iar setting 
legleSerats a group of transmission paths. Such as 
those leading to the terminal units of a group of 
trunk lines extending to another exchange of the 
System, the notches of the code bars are dupli 
cated so as to release a plurality of selector bars, 
one for each terminal unit in the group. 
The latter Selector bars which may be conven 

iently called group selector bars are formed with 
additional Wards arranged for cooperation with 
the Code bars 327 and 38, the arrangement be 
ing Such that only one of the selector bars is 
allowed to advance through its full stroke as de 
termined by the particular code bar operated. 
This advance occurs on movement of the J-cam 
shaft from its No. 2 rest position. 
Each of the selector bars 43' controls a mull 

tiple contact line Switch ILS, there being one such 
SWitch for each Secondary trunk line STT, acces 
sible to the intermediate units. Five of these sec 
ondary trunk lines are shown by way of illustra 
tion leading to the terminal relay units TR1 to 
TR5, respectively, as indicated by the numerals 1 
to 5 Suffixed to the general reference character 
STL. The line Switches for these trunk lines are 
Similarly identified by the numera is 1 to 5 suf 
fixed to the reference character ILS (see Figs. 22, 
25 and 28). 
The line SWitches ILS are all of similar con 

Struction and, as shown in Fig. 16, each comprises 
a plurality of yieldable contact arms 326 tending 
to move into engagement with stationary con 
tact plates 327. The arms and plates are an 
chored at their upper ends in an insulating block. 
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328 (Fig. 13) mounted between rigid: uprights 329, 
Which form a part of the framework of the relay 
unit. Each contact arm 326 is provided with a 
terminal 330. to which is connected one of the 
conductors of the intermediate bus, circuits IBI to 
IB5, which terminate at their respective final or 
terminal. relay, units TR1 to TR5. In the present 
instance all of the trunklines are accessible to all 
of the intermediate relay units of, the exchange, 
hence the conductors of the bus circuits are con 
nected. With corresponding terminals of the 
SWitches, in each of the intermediate relay units. 
The plates. 327, like plates. 232 of the primary 
units, extend through all switches ILS, of, the unit 
in which they are installed, and constitute.com 
mon terminals for the transmitting switches TSa. 
and other elements of the unit. Accordingly, clo 
Sure of an appropriate switch ILS is effective to 
Operatively connect a trunkline with the unit for 
the transmission of message matter. 
Movement of the contact, arms 326 into and 

Out of engagement. With their associated, contact 
plates is controlled by the combination bars 43 
through the medium of individual switch actuat 
ing members 33 of insulating material rigid with 
each Selector bar. Each actuating member has 
formed along its upper edge a series of notches 
332 each presenting a shoulder for engagement 
With one of the contact arms. A notch in the 
lower edge of the member presents a shoulder.333 
for engagement. With a fluted rock shaft 446 sin 
ilar to the fluted rock shaft hereinbefore de 
Scribed. The shaft normally, holds, the combina 
tion bars in retracted position as shown in Fig. 16. 
Whereby the contacts of the switches ILS are held: 
Open. When the shaft is rocked out of normal 
position, individual actuating springs, move the 
control bars into operative relation to the code. 
bars which block.all but the selected combination 
bar or bars. 
AS is the case in the prior application, the shaft 

446' is rocked in a manner, so as to permit move 
ment of a released combination bar in two steps. 
Rocking of the shaft is effected, through the me 
dium of a can on the J-cam shaft which is timed 
So that the first step of the selected combination. 
bar or bars takes place. upon movement of the 
J-cam shaft from its No. 1 to its No. 2 rest posi 
tion, this movement, being timed with respect to 
the Setting of the code bars so as to follow-im 
mediately thereafter. 
A Selected one of the regular combination bars 

Such as the one associated with the trunkline 
leading to the terminal unit TR2 associated with 
the line from subscriber's station Q (Fig. 1), on 
moving through its first step, closes a test contact 
335 (Fig. 22) to complete a starting circuit for 
the time assigner ST1 of the relay unit group by 
Way of bus conductor 336, a timing switch 337 
closed by a cam 337a (Fig. 168) on the J-cam 
shaft, and a conductor 338. If the terminal unit 
is not busy and is otherwise in condition to re 
ceive, there Will be battery potential on bus con 
ductor 336. This battery is supplied over the 
availability switch. 613 which is closed at the end 
of each message and remains, closed until the unit 
is again. Seized for storage of another message. 
The time assigner is thus started and, in due time, 
applies a ground potential to starting conductor 
or pilot wire 338a to energize the test magnet, 253' 
(FigS. 8 and 22) and thus, release the J-cam shaft 
for movement from the No. 2 to the No. 3 rest 
position. - 

When the code bars are set to release the group 
Selector bars, for example, those associated with 
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the line: Switches for the trunk lines leading to: 
terminaluinits transmitting to Exchange B, all of 
these pairs advance...in their first step on initial. 
movement Of... the shaft. 446 as above explained. 
In this movement, the Selector bar controlled by 
code bar. 38 closes, test contacts 335a to prepare: 
a starting circuit. for the time assigner, over trunk. 
line, and buS conductor. 336a. In addition, con 
tacts 339a and 339b of the respective line switches 
are: closed to connect, selector. magnets SMO, and 
SM to conductors. 34.0a and 340b, of the proper. 
buScircuits, 
The particular one of the terminal units to: 

receive the message is determined by the solici 
tor, SS associated with these units, which causes, 
a battery potential, to be applied to either con 
ductor 34 Ga or 348b as the case may be. Assum 
ing that the first mentioned conductor is selected, 
magnet Svi is energized to release the code 
bar:38 which advances upon the timed with 
drawal of a bail 34 by a can 34 a on the J-cam, 
shaft. Magnet SMO remains deemergized, hence. 
code bar 37 which it controls is held in re 
tracted position. The advance of the bar 38 
releases the selector bar for the trunk, line. STL3, 
while the selector bar for the trunk line STL4, 
is blocked by the latched code bar 31. 
The selected bar 437, whether a regular or 

a group, bar, is permitted to advance in its sec 
ond step as the J-cam shaft starts its move 
ment from No. 2 rest position. In this advance, 
all switch contacts of the associated line switch, 
are closed thereby completing a connection with 
the seized trunk line. At the same time, the 
Selector magnet circuits for both latch magnets, 
are opened to prevent accidental seizure of the 
second trunk line during the transmission of the 
message and to reduce the load on the solicitor. 
contacts. This is accomplished by means of 
a set of switches 34. (Figs. 16a and 22) actuated 
by a cam 342 on the J-cam shaft. On further 
movement of the camshaft, test signals similar 
to those transmitted by the primary units are 
sent over the seized trunk line by a test, signal 
switch TSSa actuated by a cam 343 on the J-cam, 
shaft. In the transmission of these, signals, a 
set of Switches 344 in series with the transmit. 
ting switches TSa are opened to prevent inter-. 
ference, with signal transmission. 

If the test signals are not correctly received 
and recorded, the J-cam shaft is stopped in the 
trouble, position. In this position a cam, 345, 
closes switch 346 to complete a circuit by way, 
of conductor 347 for lighting a trouble lamp. 348 
(Fig. 30) at the supervisory. Switchboard, In, 
this position of the camshaft, cam 345 also opens 
a switch 350 in series with the solicitor, plunger 
magnet PM and the availability switch 31, to. 
prevent, seizure of the relay. unit until the trous 
ble: condition is cleared. 
When the test signals are correctly received 

and recorded at the terminal unit, ground is: re 
turned over... conductor 35 of the trunk line to 
energize trouble magnet, 352 of the intermediate 
unit and thus prevent stopping of the J-cam. 
shaft in its movement to the No. 4 rest position. 
In its movement from No. 3 to the No. 4 posit 

tion, the J-camshaft through the medium of a 
can 353. (Fig. 16a) closes, a switch, 354 to transmit 
a class-of-message, signal over the seized trunk 
line. As will be seen by reference: to Figs. 22, 25 
and 28, the switches. 354 for the intermediate 
relay units of the different groups. are: connected 
to different trunk conductors, so, that the signal 
sent out is distinctive of the group. In this in 
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stance it corresponds to tine class-of-message sig 
nai originaliy incorporated in the message. The 
reinsertion of the class-of-meSSage Signal is for 
the purpose of properly directing meSSages 
through other exchanges. In the case of iOcal 
messages, the signal is reproduced at the receiv 
ing station to indicate to the receiving Subscriber 
the manner in which the message was forwarded. 

Simultaneously with the transmission of the 
class-of-message signal, the J-cam shaft ini 
tiates advance of the chain past the transmitting 
ccintrol point in the manner described in con 
nection with the primary relay unit transmitter. 
This operation is timed so that the first message 
ink, that is the link Set With the first address 
Signal, is noved out of engagement. With the 
transingers beiole tine series of Switches 344 are 
closed. The first address signal inaving served its 
purpose of directing the course of the meSSage, 
is thus discarded. Succeeding signal combina 
tions are transmitted in the usual way by the 
traliasiniitting SWiicines ISSa in cooperation with 
corijalutating switch CSa. In the event of a full 
storage condition at the terminal unit to Which 
tne inessage is being transferred, a ground poten 
tial returned over the bus conductor 355 of the 
trunk line in use energizes full storage stop mag 
net 54.5' to stop the chain and thus interrupt 
transmission until the terminal unit is again 
in condition to receive. 
At the end of the message, feeler CF2a releases 

the J-cam shaft for movement from the No. 4 
to the No. 1 rest position. In this movement the 
cair shaft interrupts chain advance and rocks 
the shaft 436' to return all of the Selector bars 
to normali position. The trunk line to the seized 
terminal unit is thereby released for other meS 
SageS. 

Signal counting mechanism.-Reference has 
been made heretofore to the mechanism for in 
terrupting transmission to the intermediate re 
lay unit when the full storage capacity of the 
unit is reached. This mechanism conveniently 
called the "loop indicator' is similar to the loop 
indicator shown and described in the prior appli 
cation and it performs exactly the same functions. 
Briefly, it comprises a shaft 50' (Fig. 17) ar 
ranged to be driven differentially from the re 
corder and the transmitter through a Spur gear 
differential 502'. One terminal gear 504' of 
the differential is pinned to the shaft 76' which 
carries the sprockets 53' for advancing the stor 
age chain through the recorder loop 6'. The 
other tel'nninal gear 505 of the differential is 
driven by a cross shaft 507’ from the shaft 269 
which carries the sprockets for advancing the 
chain through the transmitter loop 7. The ar 
rangerinent is such that the shaft, 50' is rotated 
in One direction when the recorder alone is Oper 
atting and in the opposite direction when the 
transmitter alone is operating. When the re 
corder and transmitter are operating simulta 
neously the shaft remains stationary as in this 
instance chain advance is effected at the same 
rate in both the transmitter and recorder loops. 
Threaded on the shaft 50' is a rider 500' which 

is held against rotation by a depending flange 
35 slidable in a groove 362 in a stationary mem 
ber 363 forming a part of the framework of the 
unit. Due to the threaded connection between 
the shaft and the rider, the latter is shifted back 
and forth in accordance with the direction of 
rotation of the shaft. In the particular embodi 
ment illustrated, the arrangement is such that 
the rider moves to the left (as viewed in Fig. 17) 

0 

15 

25 

30 

35 

40 

45 

50, 

55 

60 

70 

75 

36 
when the transmitter alone is operating and thus 
feeding blank links into the supply section of the 
storage mechanism. As the last message signal 
leaves the storage section, the rider is stopped 
at the "Zero' position shown in the drawings, 
thus indicating that substantially all of the chain 
links are available for use by the recorder. 
On the other hand, when the recorder alone 

is operating and withdrawing blank links from 
the supply section, the rider 500' is moved gradu 
ally to the right, its limit of movement in this 
direction being reached simultaneously with the 
exhaustion of the supply of blank links in the 
supply section. 

Since the links withdrawn from the supply Sec 
tion are run into the storage section after signal 
combinations are recorded thereon and are held 
there until such signals are transmitted, the posi 
tion of the rider not only indicates the number of 
links availabie in the supply section, but it also 
indicates the amount of message matter in Stor 
age or, in other words, the storage level of the 
relay unit. It is therefore convenient to utilize 
the loop indicator for actuating a part of the 
primary distributing mechanism for distributing 
traffic uniformly to the intermediate units of the 
group in which this particular unit is included. 

Primary distributing mechanism. 
To reduce to a minimum the average time dur 

ing which any message will be held in Storage 
in an intermediate relay unit, the message should 
be sent to that unit which has the least message 
matter in storage at the time when the message 
becoines ready for transmission to the inter 
mediate units. The primary distributing mech 
anism herein disclosed has been devised to ap 
proximate this ideal distribution and operates to 
render any interimediate relay unit in its group 
unavailable for further reception of messages in 
the event that its storage exceeds by a predeter 
mined amount the storage in the other relay 
units of the group. The permissible variation in 
storage levels, hereinafter termed the indicated 
levels, may be set at any desired figure. In the 
exemplary system the indicated levels are ar 
ranged in storage steps of 500 links each. 
In general, the primary distributing mecha 

nism acts to route messages to relay units whose 
storage level is below the indicated level of the 
entire group of relay units. Thus, when all re 
lay units in the group are empty, any one can be 
used, but when all but one has message matter 
in storage, only that one can receive the next 
message. The same applies to other 500 link indi 
cated levels up to the 2,000 link limit above which 
he relay units are ordinarily not available, al 
though they are customarily provided with addi 
tional storage capacity (usually 1,000 links) so 
taat a maximum length message can be recorded 
if started when the relay unit is near the 2,000 
level. 
The primary distributing mechanism as herein 

shown, comprises five separate equipment organ 
izations which, although structurally independ 
ent, are electrically interconnected to operate as 
a unitary structure. These include a level switch 
mechanism for each relay unit in the group, a 
level SWitcher LEW common to the several mech 
anisms, the solicitor PS for effecting actual as 
signment of the relay units in cooperation with 
the level switch mechanisms and the level 
SWitcher, a level shunt control mechanism for 
temporarily suspending operation of the level 
SWitcher under emergency conditions, and the 
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time assigner PT for controlling the order of con 
nection of the primary relay units. The level 
switch mechanisms are structurally independent 
and each is desirably incorporated in its a SSoci 
ated-relay unit. These mechanisms-act to control 
the level switcher LEW as will be eXplained here 
inafter and in cooperation. With the SWitcher 
control the operation of the solicitor. The latter 
includes a mechanically actuated selecting ele 
ment 369 (Fig. 19) for each intermediate relay 
unit, hereinafter termed a plunger, for each re 
lay unit, and through the operation of these ele 
ments the units are selected and assigned for 
reception of messages. The operation of the 

PM which are likewise individual to the several 
relay; units. The time assigners (Fig. 20) are 
structurally similar to the solicitors each in 
cluding a mechanically actuated element or 
plunger 38 controlled in part by a plunger mag 
net TPM individual to the respective primary 
relay unitS. 

Having in mind the general arrangement of 
the distributing mechanism as above set forth, 
the Various equipment organizations will now be 
described in the order in which they are men 
tioned above. 

1 Level Switch mechanism.-Referring to Figs. 
17, 22, 25 and 28, the level switch mechanism as 
installed in each intermediate relay unit com 
prises five groups of switches 37, 372, 373, 374, 
and 35 one for the "zero' storage level and 
four for the other storage levels. As stated above, 
the indicated levels at which the Selective as 
signment of the relay units are effected have been 
arbitrarily established at 500, 1,000, i500 and 
2,000 links in storage. It will be understood, 
however, that these numbers are entirely a mat 
ter of choice and that the number of levels utilized 
may be increased or decreased if desired, or the 
Storage condition represented by any or all the 
levels may be changed to suit the particular oper 
atting conditions obtaining. Each of the first four 
SWitch groups consists of three Switches identi 
fied respectively by the characters a, b and c 
Suffixed to the group reference number. The 
fifth SWitch group comprises a single switch cor 
responding to the a switches of the other groups. 

Referring to Fig. 17, the movable and stationary 
members of the switches 3-35 in the form of 
resilient metal strips are mounted on an eon 
gated Segmental supporting merinber 36 of in 
Sullating material carried between brackets 37 
rigid with the framework of the relay unit. The 
Supporting raember is disposed generally parallel 
to the loop indicator shaft and the switch groups 
are arranged in side-by-side relation so as to 
aline respectively with the rider 50 at the 
different storage levels, the switches of each group 
being located in the same vertical plane. 

In the preferred form illustrated, the a. and b 
Switches are mounted on one side of the support 
376 and the c switches are mounted on the op 
posite Side of the Support for cooperation with 
a Conno SWitch actuating member in the form 
Of an arm 38 loosely mounted on a horizontal 
shaft 39 to swing in the vertical plane of the 
SWitches. Fitted on the upper end of the arm 
between the a. and c switches is a "-shaped head 
380 of insulating material adapted to engage the 
movable members of these switches alternately. 
A pin 38 of insulating material affixed to one 
edge of the airin 38, adjacent the head 38.is 
arranged to coact with the movable member of 
the bSWitch. 
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The switch actuating arms 378 are normally 

held in a retracted or 'down' position by in 
dividual springs 382 and in this position act to 
close the associated a. and b switches. Upon 

. Imovement of a SWitch arm to its operated or 
'up' position the switches a, and b open and the 
C Switch is closed. Operation of the switch arms 
is effected as an incident to the movement of 
the rider 50' through a point, corresponding to 
the level represented by the SWitch group. Thus, 
as the rider moves upWardly, the Switch arms 
are operated in succession as the rider passes the 
0, 500, 1,000, 1,500 and 2,000 levels. On the re 
turn movement of the rider, the switch arms are 
returned to their "down' positions in the reverse 
Order. 
The mechanism for Operating the Switch arms 

is so arranged that movement of an arm from 
its down to its up position, or vice Versa, is effected 
in less than one link cycle arid in timed relation 
With the -cycle 'So as to avoid any possibility of 
interference With the proper functioning of the 
distributing mechanism. For this purpose a 
SWitch an eagaging lever in the form of a bell 
crank 383 is pivoted on a bracket 384 projecting 
iaiterally from the rider 500, the upper end of 
the lever, being positioned for engagement with 
the tips of the Switch arms 378 as the rider moves 
along the loop indicator shaft:50. The lever 
is rocked about its pivot in timed relation to the 
link cycle through the medium of a cann .385 
fast on the end of the loop indicator shaft. 50. 
For this purpose, the camisformed with a sloping 
portion 386 which at the proper point in the cycle 
engages a follower roller 387 carried on a crank 
arm .388 fast on a rock shaft 389 which extends 
generally parallel to the loop indicator shaft. 
Fast on this shaft is a collar 390 having an elon 
gated radially projecting fange 39 slidably en 
gaging in a slot in the lower end of the lever 383. 
The arrangement is . Such that an operative con 
nection between the fange and the lever is main 
tained throughout the entire range of novement 
of the rider 500' whereby the lever may be rocked 
between active and inactive positions by the rota 
tion of the can. A spring 392 acting on a crank 
arm 393 fast on the rock shaft, normally main 
tains the lever in its inactive position. 
As the cam 385 is rotated with the loop in 

dicator shaft which drives the rider 5G), the 
operation of the lever 383 is automatically timed 
with the movements of the rider. In the present 
instance the arrangement is such that as the 
rider passes the zero level, the lever 383 is rocked 
to move the first switcharn: 378 to its operated 
or up position, thereby opening the switches 3 a. 
and 37 fib and closing the switch 37 c. As the 
rider passes the 500 level the SWitch arm 3S 
located at that level is operated to open the 
asSociated switches 3.2a and 37.2b and close the 
switch 372e. The same sequence of operation 
takes place as the rider passes the 1,000 and 1,500 
levels. At the 2,000 level the fifth switch arm 
is operated to open the switch 37.5a. As long as 
the rider is above the position in which a switch 
arm is operated, the arm is held in its up posi 
tion through the medium of an elongated bar 
394 secured to the rider 50' with its rear edge 
positioned to engage the tip of the arm. In the 
up movement of the rider, that is, movement to 
the right as viewed in Fig. 17, the edge of the 
plate engages the tip of the Switch arm before the 
lever 383 is withdrawn. 
On reverse movement of the rider, the switch 

airns are returned to their down positions in 
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succession through the action of lever 383, cam 
385 acting in reverse manner. Thus as the hold 
ing bar 394 is withdrawn from the path of each 
switch arm, the arm is engaged by the lever 383 
which is in its forward position at this time due 
to the action of the can 335. As the cam follower 
rides down the inclined surface of the can, the 
lever is returned to its normal position, thus al 
lowing the switch arm to move back to its down 
position without shock or jar. 
A level switch nechanism such as that de 

scribed is provided for each of the intermediate 
relay units. Certain of the switches of each 
mechanism are connected in series to control the 
operation of the level switcher, which, through 
the medium of other of the level switches and 
switches actuated by the Switcher govern the 
operation of the solicitor to determine auto 
matically the order in which the relay units are 
assigned for the reception of meSSages. 

Level suitcher.- The function of the level 
switcher LEW is to prepare marking circuits for 
the relay units of its associated group in ac 
cordance with the storage levels of the respec 
tive units. More particularly, the level switcher 
performs switching operations whereby non 
busy relay units are marked available for the 
reception of messages in preferential Order as 
determined by the storage levels of the units. 
This is done by closing the circuits for the so 
licitor plunger magnets of the relay units whose 
storage level is below the indicated level of the 
switcher. Thus, when certain of the relay units 
of the group are at or above the 500 storage level 
and others are below that level, the said other 
units are given preference until they too reach 
the 500 level. When this occurs the Switcher is 
automatically shifted to the next higher indi 
cated level to condition it for determining pref 
erence of the relay units until all reach or pass 
the 1,000 storage level. This preferential Selec 
tion is carried out in the same manner at each 
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indicated level. However, when the storage level 
of one or more units falls below the indicated 
level in which the switcher is operating, the latter 
is immediately returned to a lower indicated 
level to pick up the unit or units with depleted 
Storage. 

Level switching circuits.-In carrying out the 
above operations, the level Switcher is equipped 
with a plurality of sets of electrical switches ar 
ranged for actuation in a predetermined se 
quence by suitable cams carried on a can shaft 
if (figs. 18 and 202) having a plurality of 
rest positions, each of which represents an in 
dicated level. These indicated levels correspond 
to the storage of the relay units and in this 
instance are identified respectively as the 0, 500, 
1,000, 1,500, and 2,000 indicated levels. 
One of the sets of Switches above referred to 

comprises four groups of Switches, that is, One 
group for each indicated level above the Zero 
level. Each group includes a switch for each 
relay unit served by the level switcher. In the 
system illustrated, there are three intermediate 
relay units associated with each level Switcher, 
hence three Switches are provided in each group. 
For convenience of identification, these switches 
are designated by a common reference charac 
ter K preceded by the numerals 1, 2 and 3 to 
indicate the particular relay unit to which they 
are connected and following by a suffix 5, 10, 
15 or 20 to indicate that the Switch is assigned 
to the 500, 1,000, 1,500 or 2,000 indicated level 
as the case may be. In Figs. 22, 25 and 28, the 
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switches are shown grouped in accordance with 
their circuit relationship and the individual 
SWitches are designated With their level identi 
fying suffixes. The physical grouping of the 
switches is shown in Fig. 18, while their arrange 
ment with respect to the cam shaft is shown in 
Fig. 208. 

Referring to Figs. 18 and 20 it will be ob 
served that the four groups of K. Switches are 
arranged around the periphery of a cam 402 
fast on the can shaft 43). These Switches are 
of the normally open type and are adapted to be 
closed in succession as the can shaft advances 
from its normal rest position in what may con 
veniently be called the 'up' movement. Closure 
of the Switches is effected in this instance by 
individual actuating members, each comprising 
a push rod 483 having a Squared end portion 
484 guided for endwise movement in a rigid 
member of the frame 405. Each push rod carries 
on its lower end a cam follower roller 406 engage 
able with the periphery of the cam 492. A coiled 
compression spring 407 encircling the push rod 
holds the follower roller in engagement with 
the can. 
By reason of the position of the K. Switches 

and the contour of the cam 402, all of the 
switches are in open condition. When the cam 
shaft is in its normal rest position. Upon move 
ment of the shaft to its second rest position, 
switches K5, 2K5 and 3K5 are closed. In the 
third rest position, Switches K10, 2K10 and 3K10 
are closed. Switches K15, 2K15 and 3K15 are 
closed in the fourth rest position, and finally 
SWitches K20, 2K20 and 3K20 are closed in the 
fifth rest position. On downward movement of 
the can shaft, the switches are opened succes 
sively in reverse Order. 

Each of the Switches K5-K20 is arranged 
With a corresponding one of the level Switches 
32a-35a of the first intermediate relay unit 
in a series circuit for the plunger magnet PM 
of that relay unit. Switches 2K5-2K20 are simi 
larly arranged with the level switches 372a-375a 
of the Second primary unit in series circuit with 
the plunger magnet 2PM of that relay unit. 
Likewise, the third group of Switches 3K5-3K20 
and switches 32a-375a of the third primary 
unit, are incorporated in the circuit of the 
plunger magnet 3PM of the last mentioned unit. 

It will be apparent from the foregoing, that 
the Switches K5 and 3.2a jointly complete one 
energizing circuit for the magnet PM, switches 
K10 and 33a complete a second energizing cir 

cuit for the magnet, etc. As explained before, the 
switches 32a-35a are opened successively as 
storage in the relay unit passes the 500, 1,000, 
1,500 and 2,000 levels, respectively. Accordingly, 
the plunger magnet for the relay unit can be 
energized only When the storage level of the relay 
is below the indicated level in which the Switcher 
is operating. For example, when switch K5 is 
closed in the 500 indicated level as it will be when 
all of the aSSOciated relay units are above the 
Zero storage level and at least one is still below 
the 500 level, plunger magnet PM can be ener 
gized Only in the event that the Switch 3, 2a is 
closed due to the presence of less than 500 links 
in the storage section of the first relay unit. If 
the number of links in storage in that unit ex 
ceeds 500 links, switch 372a is opened, hence 
the plunger magnet circuit is incomplete and 
the relay unit is marked unavailable at the 
Solicitor, 
As the K SWitches are similarly intercon 
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nected with the level Switches, of the other relay 
units, it follows...that the: relay units, are marked 
available, in accordance: With the amount of 
message matter. stored therein. As a result, the 
traffic; is distributed over the relay units with 
Substantial uniformity". So that each unit handles 
approximately the same amount of traffic. This, 
of course, equalizes wear of the equipment and 
it, likewise, expedites message transfer Since de 
lays, due to overloading of one unit, are effec 
tually avoided. 

Drive mechanism.-The movement of the level 
Switcher camshaft 4 between its several rest 
positions, is effected by suitable power driven 
means controlled through the medium of control 
circuits, including the b and c level Switches of 
the respective relay units and switches actuated 
by the camshaft itself. The power driven means 
may, of course, be of any suitable character. 
In its preferred form as shown in Fig. 18, it; in 
cludes a pair of intermittently operated oppositely. 
rotating drive shafts. 4f and 42 operatively. 
connected with the camshaft. by a spur gear 
differential 43, one: terminal gear 44% of which 
is fixed to the shaft. 4f , and the other terminal 
gear 45 of which is fast on the shaft 42. The 
intermediate of the differential is in the form 
of a gear 46, which meshes with a gear 41 fast 
On the camshaft. 
As herein: shown, the shaft. 4 is arranged : 

to be driven intermittently in steps of one hun 
dred twenty degrees by a positively acting clutch. 
48; preferably of the bar type similar to the 
clutch. hereinbefore described. The driving 
member of this clutch is rotated continuously in : 
a clockwise direction from a main shaft 49 
driven in any suitable manner at the same speed 
and in Synchronism with the main drive shafts 
of the relay unit. The drive for the clutch mem 
ber in this instance comprises a gear 420 on the 
nain shaft, an intermediate gear 42 and a gear 
422 rigid with the clutch member. 
The clutch 48 is provided with a control finger 
23 of the usual character adapted to disengage 

the driving and driven elements of the clutch 4 
When blocked against rotation by a detent 424. 
The detent as herein shown comprises an exten 
sion of the pivoted armature of a magnet, UM, 
hereinafter called the 'up' magnet, which oper 
ates when energized to withdraw the detent and 
thus free, the finger. for engaging the clutch 
elements. When the magnetis deenergized a 
spring 425 returns the detent to the position 
shown in the drawing in which it blocks the 
clutchi finger and thereby disengages the clutch. 
When the clutch. 4f 8 is engaged, the shaft 4 

is "rotated in a clockwise direction (as viewed in 
Fig. 18) and through the intermediate gearing it 
turns the camshaft 40 in a counterclockwise or 
'up' direction, that:...is, toward the higher indi 
cated levels. The gear ratios are such, that...the 
can'. Shaft moves from one rest position: to the 
next in each cycle or'partial revolution of the 
shaft. 4, the cam: shaft movement: in this in 
stance being in steps of one-eighth of a revolu 
tion 
The other drive: shaft3 for the differential, 

namely the shaft 42, is driven intermittently: by 
a clutch 426. similar in all respects...to;the clutch 
4t 8 above described. In this instance; however, 
the driven clutch member is rotated in a counter 
clockwise direction as its driving gear 42.7meshes 
directly, with, a gear: 428 on the main shaft. 49. 
Consequently, ... when the clutch 426.is engaged, 
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42 
shaft 40 in the 'down direction or toward a 
lower indicated level. Engagement of this clutch 
is: effected by a magnet. DM hereinafter called. 
the “down' magnet through the medium of a 
spring actuated detent. 429 cooperating with a 
control finger' 430; of the clutch. 

Control circuits-The positioning of the cam 
shaft at the various rest positions or indicated 
levels is controlled by selective energization of the 
detent actuating:magnets UM and DM in accord 
ance' with the general storage; level of the aSS0 
ciated relay units. This control is effected in the 
present instance" by the control, circuits herein 
before referred to, of which there are a plurality 
for each detent-magnet. The control circuits for 
the “up' magnet. UM include the c switches of 
the several units; and a group of four SWitches, J 
actuated in; successive switching levels by a can 
431; (Figs. 18 and 202) on the cam shaft 40. 
The controli circuits for the “down' magnet DMI 
include, theib level: switches of the Several units 
and a group of four switches J also actuated by 
the 'cam 43f. 

In the preferred form illustrated in the draw 
5 ings; the J. and J. switches are arranged around 

thie periphery of the cam 431 and spaced apart 
as.indicated: in Fig. 20: . For actuating these 
switches, the can is formed with two lobes co 
acting with follower rollers 432 (Figs. 18 and 20) 
carried by push rods 433 individual to the respec 
tive switches. Like the push rods, 403 previously 
described, the push. rods 433 are formed with 
square shanks 434, guided for endwise move 
ment...in the frame member 405. Coiled Springs 
435 hold: the followers, in engagement with the 
C3, 
The sequence in which the J. and J. Switches 

are operated: Will be readily seen by reference to 
Fig.20a. Thus, when the cam: shaft is in its 
normal rest position, that is the Zero indicated 
level, the Jo switch' is closed and all of the re 
maining: switches are open. In the second rest 
position, the:Js switch and Joswitch are closed, 
and the other switches are open. In the third 
rest position: the: Jior switchi and the J5. Switch 
are:... closed and the others are open. In the 
fourth rest position, the J15 and J10 Switches only 
are closed. Finally in the fifth rest position, 
the J35:SWitch alone is closed. 

Referring now...to' Figs. 22, 25 and 28, it will be 
observed, that the 37 switches of the Several 
relay units, and: the Jo switch are arranged in 
series; circuit with the 'up' magnet UM. Simi 
larly the 372,373 and 37.4c are arranged in cir 
cuit with the J5, J10 and J15 switches respectively 
in parallel circuits; for the magnet UM. Thus, 
when the storage levels of all of the units initially 
rise above the zero level, all of the switches 37 c 
are closed and with switch. Jo closed as above 
explained, the magnet UM is energized to engage 
the clutchi-48 and thus cause the cam shaft to 
be rotated in the 'up' direction to the next rest 
position, or the 500 indicated level. At this level 
the switch Jo is opened to, interrupt the circuit 
in the magnet and the Switch J5 is closed so that 
when all of the switches 32c close upon the 
relay, units reaching" or passing the 500 storage 
level, magnet. UM will again energize to initiate 
movement of the 1-cam shaft to the third rest 
position or, the 1,000 indicated level. In the same 
manner... the shaft is: advanced to the 1,500, and 
2,000 indicated levels: when the storage in the 
relay...units builds up to the required point. 
‘For controlling: movement of the camshaft in 

ther, shaft 423 is rotated so. as: to turn the cam: 75 the “down'direction, the 3 lb switches of all the 
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units and the J15 switch are arranged to close 
a circuit for the dowin magnet DM. Sinhilar cir 
cuits for the other levels are provided by the 
switches 32b, 33b and 34b and the switches 
J10, J15 and J f20, respectively. As explained 
before, the b switches of the relay units are 
opened when the storage level of the unit passes 
a predetermined point and closed when the stor 
age level falls below that point. Thus assuming 
that the cam shaft is set in the second rest posi 
tion or 500 indicated level, switch J5 will be 
closed. Accordingly, if the storage of any relay 
unit falls below the 500 level, closure of its switch 
37 b will complete a circuit for the “down' mag 
net DM, thus causing the cam shaft 40 to be 
moved back to its normal rest position or zero 
indicated level. Similarly, a 'down' movement 
of the cam shaft is initiated from any indicated 
level when the storage level of any relay unit 
falls below the indicated level in which the cam 
shaft is positioned. Thus the camshaft is moved 
in either direction in accordance with the rise and 
fall of the storage levels of the relay units to 
enable it to perform its intended function of dis 
tributing traffic uniformly over the several units. 
This is done through the medium of the K 
Switches which with the a switches of the several 
relay units mark the units available at the solici 
tor by closing their respective plunger magnet cir 
cuits in preferential Order. 
The Solicitor.-AS indicated above, the solicitor 

PS is a device which effects actual selection of 
the particular one of a group of available relay 
units and assigns that unit for the reception of 
the next message to be transferred. The selec 
tion is accomplished positively by advance of the 
plunger 339 (Fig. 19) individual to the selected 
relay unit as will be described in detail presently. 
The Solicitor is adapted to perform the selecting 
operation substantially instantaneously without 
regard to the position of the unit in its group, 
there being no delay for testing intervening non 
available relay units. As a result, no time is lost 
in initiating transfer of messages from the pri 
mary relay units to the intermediate relay units, 3 
thus enabling the exchange equipment to handle 
a maximum volume of traffic and at the same time 
materially Speeding up delivery of messages to the 
exchange Subscribers. For convenient reference 
the Solicitors are identified by suffixes 1, 2 and 3 
indicating the first, second and third groups of 
intermediate relay units respectively. Inasmuch 
as all are of similar construction and operate in 
exactly the same manner, a description of one 
Wil Suffice. 

In the preferred form shown in Figs. 19, 198 and 
19, the plungers 369 are arranged around the 
periphery of a circular frame 441. Each plunger 
comprises an elongated bar, preferably of gener 
ally rectangular cross-section, beveled on its inner 
end to present on one side only an inclined sur 
face 442 (Fig. 19a). The plungers are supported 
in a horizontal position and each is guided for 
endwise movement in a slot formed in a stationary 
member 443 encircling the frame 44 ?, the slots 
radiating from the axis of the frame. 

Suitable means is provided for yieldably urging 
the plungers inwardly or toward the frame 44. 
As herein shown, this means comprises leaf 
Springs 444 bearing against a cross bar 445 indi 
vidual to each of the plungers and operatively 
connected therewith by a yoke 446. 
The plungers are normally held in a retracted 

position by two separate restraining means. One 
of these restraining means comprises a bail. 441 

10 

5 

20 

30 

3. 5 

5 5. 

75 

44 
in the form of a pivoted lever rigid with the arma 
ture of the associated plunger magnet PM. The 
bail as herein shown is of generally U-shaped 
form and its free end is adapted to hook over an 
upstanding lug 648 adjacent the inner end of the 
plunger. A spring 449 tends to draw the bail 
into engagement with the lug to hold the plunger 
in its outer or retracted position, the bail being 
withdrawn to release the plunger upon energi 
zation of the associated plunger magnet. AS eX 
plained above, the plunger magnets are ener 
gized only when the corresponding relay units are 
marked available for the reception of meSSages 
by the action of the leve: switching mechanism. 
Accordingly, the plungers are released only when 
their relay units are in condition to receive meS 
SageS. 
The plungers released in the above manner are 

held against movement until a predetermined 
point in the operating cycle of the Solicitor by the 
other restraining means referred to. This means 
comprises a series of bell crank level's 85, One for 
each plunger. The bell cranks are pivoted on a 
stationary part of the framework Witin One arm 
projecting upwardly into the path of a lug 452 
depending from the under side of the associated 
plunger. The other arm of each bell crank ter 
minates in a tip engaging in a grooved collar 453 
integral with a sleeve 454 slidable on a hollow 
shaft (55 which in turn is slidably mounted on a 
vertical rock shaft 455 extending through and 
coaxial with the frame 44. 

it will be apparent that movements of the collar 
453 between an upper and a lower position, Will 
ba effective to rock the bell cranks 85 into or 
out of blocking relation to their associated plung 
ers and, additionally, to return advanced plung 
ers to their retracted positions. The collar is cr 
mally held in its upper or blocking position and 

; : is moved to its lower or releasing position for a 
portion of each operating cycle through the medi 
um of a camshaft 469 hereinafter called the Solic 
itor camshaft. Positive movements are imparted 
to the collar by suitable cams 46 acting on a 
double follower 462 fast on a horizontal rock shaft 
463. Also fast on this rock shaft are a pair of 
spaced crank arms 434 straddling the sleeve 454 
and each having pivoted on its inner face a drive 
block 465 confined between upper and lower disks 
466 rigid with the sleeve, 
The cams 46 are timed so that the bell cranks 

are withdrawn to release the plungers at the 
proper point in the operating cycle and then 
returned to restore all plungers after the selection 
of the relay unit to receive the next call. In this 
way the plungers of all available relay units asso 
ciated with this solicitor are released simul 
taneously. 
The released plungers all move forwardly under 

the influence of their respective advancing 
Springs, but only one of these plungers is permit 
ted to execute its full stroke whereby its associ 
ated relay unit is assigned for the reception of 
the next message to be transferred. The Selec 
tion of the plunger to move through a full stroke 
is effected mechanically and in a positive manner 
which effectually prevents simultaneous advance 
of two or more plungers. 
The selecting means as herein shown, com 

prises a series of circulating blocks 47 slidably 
Supported in an endless circular guideway formed 
by vertically spaced plates 472 and 473 consti 
tuting a part of the frame 44. The guideway is 
formed in this instance by an annular groove 474 
in the lowerface of the plate 472 and an upwardly 
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facing shoulder: 475 formed by a recess in the:pe 
riphery of the lower plate: 473. A guard 476 en 
circling:the plate. 473 holds the blocks in position 
on the shoulder. 
The blocks 47 are formed on the same radius 

as the:groove 474 so. as to slide easily therein and 
each is formed at one edge with a notch having an 
inclined strfaces 47 engageable by the inclined 
inner end of one of the plungers. 369 whereby the 
block is moved downwardly, or in a clockwise die. 
rection as viewed in Fig. 19. In order that the 
block may move sufficiently to accommodate an 
advancing plunger, a gap or space: equal to the 
width of a plunger is left in the series of blocks. 

. . Accordingly, only. One plunger at a time can ad 
wance in its full stroke and in so doing the block 
which it? engages as well as intervening blocks, 
are shifted in a clockwise direction to fill the va 
cant:'Spot. 

In case two or more plungers are released 
simultaneously as may happen on occasion when 
Several of the relay units are available for the re 
ception of messages, the first plunger clockwise 
the Space left by the previously advanced plunger 
is given preference. This is for the reason that 
in their initial advance the straight tips of the 
plungers are entered in back of the next adjacent 
block (on the Side. Opposite the inclined surface 
477); SO as to effectually hold that block and pre 
ceding Ones, against movement. It will be seen, 
therefore, that the Space left by any plunger. in 
one operating cycle constitutes the reference point 
for selecting the plunger to be entered in the next 
operating cycle. This reference point changes 
constantly. as the blocks circulate around the 
guideway, thus tending to give the plungers pref 
erence in the Order, in which their associated re 
lay units become available. 
The selected plunger in its forward movement 

Operates to set up a transmission circuit from the 
primary relay unit in which the message is stored 
to the selected intermediate relay unit and addi 
tionally to mark the latter unit busy, or unavailable 
for other messages. As herein shown, the trans 
mission circuit is established by the closure of a 
normally open switch 48 (Figs. 19 and 22) 
through engagement of the movable switch mem 
ber by the croSS bar 445. Closure of SWitch 48 
completes, a circuit from ground, common con 
ductor 482, winding of a relay 483 whose func 
tion. Will be explained later, conductor. 484, Switch 
48, pilot line. 485 to conductor 229 of the local 
trunk line individual to the selected relay, unit. 
As previously explained, ground potential on the 
pilot line energizes the associated selector magnet 
SM of the primary relay unit, which releases a 
control bar for closing the line switch LS to con 
nect the local trunk line with the transmitting 
mechanism of the primary relay unit. The con 
nection, thus established is maintained independ 
ently of the solicitor until terminated by control 
mechanism embodied in the primary unit as pre 
viously, described. 
The Selected intermediate relay unit is marked 

busy by the opening of a normally closed switch 
486 actuated in this instance by the cross bar 445 
in the advance of the punger. Opening of this 
Switch interrupts the circuit, for the availability 
magnet 36 and the plunger magnet, FM. The 
latter restores, the bail-44 to latching; position. 
The availability magnet: whendeenergized allows 
the mechanically. Operated availability, switch.3 
to open, thus preventing reenergization of either 
Jaagnet, until the switch is again closed following 
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the receipt of: a complete message, as before ex 
plained, 
Means, is: provided for, locking the circulating 

blocks 47 against displacement when the plungers 
are withdrawn and for alining the blocks so that 
their notches register accurately with the re 
Spective plungers. This means, as herein shown, 
comprises a series of upstanding latch fingers 489 
mounted on a circular. plate A90 rigid with the 
upper, end of the hollow shaft 55 and operable 
When moved vertically to engage in Complemen 
tary notches 49 in the lower edges of the blocks. 
The front Wall of each notch is beveled as indi 
cated at 492 and the latch fingers are so located 
that the blocks are, cammed back slightly each 
time the fingers are entered to insure sufficient 
clearance for the entry of the plungers. 

Entry and Withdrawal of the latch fingers is 
effected positively, and in timed relation to the 
withdrawal of the plungers through the medium 
of Suitable cams. 493 carried by the solicitor can 
shaft. 460. As herein shown, the cams coact with 
a.double follower 494-carried by a rock shaft 495. 
Movements of the rockshaft. are imparted to the 
hollow shaft 455 and latch finger assembly by rigid 
crank: arms. 496. Spaced apart to straddle a sleeve 
49 fast on the hollow shaft. Drive blocks 498 
pivoted to the respective crank arms and confined 
between upper and lower plates 499 rigid with 
the sleeve. 497, provide an operative connection 
between the parts. 
The operating cycle of the solicitor is controlled 

by the can shaft. 46, which, in this instance, is 
driven by a positively acting clutch 50 preferably 
of the bar type. Similar to the clutch 7 herein 
before, described. The driven member of the 
clutch is fast on the can shaft and the driving 
member is rotated continuously from any suitable 
Source of power, but in tined relation to the 
drives of the relay units. Engagement, and dis 
engagement of the clutch is controlled by a finger 
5i, which acts...through a rack and pinion con 
nection indicated generally at 52 to shift a bolt 
503 into or out of notches 54 in the periphery 
of a disk-like, meinber 55 forming a part of the 
driving member. 
Cooperating With the clutch finger 5 is a 

detent,556. comprising. in this instance, an ex 
tension of the armature of a magnet 5 herein 
after called the Solicitor stop magnet. A spring 
58.normally holds the detent out of the path of 
the clutch finger whereby the latter, through the 
action of a Spring 599, is rotated Sufficiently to 
enter the bolt. 533 and thus engage the clutch in 
well known manner. The Stop magnet when en 
ergized, moves the detent into the path of the 
clutch finger, thereby. Withdrawing the bolt and 
disengaging the clutch. 
The stop magnet. 5 is energized to stop the 

camshaft. and thus prevent Withdrawal of an 
advanced plunger until the Selected relay unit, 
represented by the plunger, is seized by the pri 
mary, relay, unit., which holds, the message to be 
transferred. As herein shown, the energizing cir 
cuit for the magnetis completed by a Switch 50 
(Figs. 19, and 22) closed as an incident to the ad 
vance of the plunger. When the relay unit is 
seized, relay 483, energizes in series with the Selec 
tor, Inagnet S.M. of the primary unit and opens a 
switch 5 if to interrupt the circuit for the stop 
magnett,and thus restart the can shaft for selec 
tion of the internediate unit to receive the next 
ressage, 
Closure of the switch,50 is also utilized to start 

the time;assigner. FT1 associated with the Solicitor 
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PS1. To this end the Switch is connected with a 
pilot wire 52 which is multiplied through all of 
the primary relay units of the exchange as shown 
in Figs. 21, 24 and 27. When any primary unit 
Such as the unit PR1 (Fig. 21) has a message 
directed to the group of intermediate relay units 
served by the solicitor PS1 the pilot Wire is ex 
tended by way of a branch conductor 53 (Fig. 
21), switch Rf and a conductor 544 to a time 
assigner plunger magnet tRM individual to the 
primary relay unit. 

Since switch 50 must be closed when any in 
termediate relay unit of the group is seized, means 
is provided to enable any plunger of the solicitor 
to actuate the switch. This means in its preferred 
form comprises a Switch actuating Inenber here 
in shown as an arm 55 (Fig. 19) fast on the lower 
end of the rock shaft 456. A spring 56 normally 
holds the actuating member against a stop 5 fl. 
thus allowing the switch contacts to open. 

Fast on the upper end of the shaft 456 is a star 
wheel 58 having a series of notches (one for each 
plunger 359) each formed with an inclined sur 
face engageable by the beveled tip of a finger or 
extension 59 integral with the associated 
plunger. The notches are So positioned that a 
plunger on advancing through its full Stroke 
exerts a camming action on the inclined Surface 
of the corresponding notch to rock the star wheel 
and shaft in a direction to close the switch 50. 
The switch actuating mechanism above de 

scribed also acts to open a normally closed Switch 
520 upon the advance of any one of the plungers. 
This switch jointly with a Switch 52 f closed by a 
calm 522 on the solicitor cam shaft, controls the 
level shunt imechanism which will be described 
next. 

Leel Shint mechdalism. 

It will be recalled that in the normal Operation 
of the primary distributing mechanism, no meS 
sages are routed to an intermediate unit above 
the indicated storage level. However, when all 
relay units below the indicated storage level are 
busy, the selecting action of the level Switcher 
is temporarily suspended so that a connection 
may be sought with a non-busy relay unit. With 
storage above the indicated level (but below the 
2,000 level). This is accomplished by closure of 
switches 526, 527 and 528 (Figs. 19 and 22) con 
veniently called level shunt switches which Com 
plete shunt circuits around the 2,000 level 
switches K20, 2K20, and 3K20. These KSWitches 
of the relay units below the 2,000 level are Open, 
of course, but closure of the shunt switches ener 
gizes the plunger magnets of all such units that 
are not busy so that one of the units may be a S 
signed to receive the waiting neSSage. 
While any suitable means may be employed for 

actuating the shunt switches, it is preferred to 
employ a cyclically operable shaft 529 having a 
can 530 operable through a cam follower 53, 
rock shaft 532, rigid arm 533 and push rod 534 
to shift the movable contact members of the 
switches between open and closed positions. The 
cam is shaped so that the switches are Open When 
the shaft is in its normal rest position and closed 
when the shaft is in an intermediate position. 

For driving the shaft 529 there is provided a 
clutch 535 similar in all respects to the clutch 
55. The clutch 535 has the usual control fingers 
536 cooperating in this instance with two detents 
537 and 538. The first detent is positioned to 
block the clutch finger and stop the shaft in the 
normal rest position while the latter detent is 
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48 
positioned to block the finger and stop the shaft 
in the intermediate position. In the particular 
embodiment illustrated, the detents are adapted 
to be actuated by magnets 333 and 54), respec 
tively. Detent 537 is normally held in blocking 
relation to the clutch finger by a spring 54 and 
is withdrawn to engage the clutch upon erergiza 
tion of the magnet 539. Detent 538, on the other 
hand, is normally held out of the path of the 
clutch finger by a spring 542 and is moved into 
clutch disengaging position upon energization of 
the magnet 540. 
To enable the level shunt mechanism to func 

tion at the proper times, the detent actuating 
magnets 539 and 540 are coni ected in parallel 
in a control circuit which includes the normally 
closed star wheel switch 525 and the normally 
open can switch 52 in series. The cam 522 is 
tined so as to close the switch 52: Only after an 
interval sufficient to allow a plunger to advance. 
Thus, if a plunger advances, switch 328 opens the 
magnet circuit so that the level shunt mech 
anism remains inactive. 

In case all intermediate relay units of the 
group are unavailable, no plunger is advanced 
in that part of the solicitor cycle in which a 
plunger should advance and the star wheel switch 
52 therefore remains closed, while the SWitch 
32 is closed by the cam. Magnets 539 and 549 
are accordingly energized to withdraw the detent 
33 and enter the detent 538, respectively. With 
drawal of the detent 537 engages the clutch 535 
which drives the level shunt can shaft through 
its first step. Detent, 538 disengages the clutch 
to stop the cam shaft in the intermediate posi 
tion. In this position the level switches 526, 527 
and 528 are closed and if any of the relay units 
above the indicated storage level but below the 
2,000 level are non-busy, their plunger magnets 
are energized and one of those units is selected 
in the next operating cycle of the Solicitor. In 
case all relay units are above the 2,000 storage 
level, the switch 52 opens at the end of the So 
licitor cycle and detent 538 is withdrawn. The 
cycle is therefore repeated until a receptive re 
lay unit is found, that is, until One of the relay 
units transmits stored message matter to bring 
the storage level below the 2,000 level and, When 
that relay unit becomes idle, it is seized for the 
transfer of the next message destined for that 
group. The advance of a plunger to seize the 
relay unit opens the switch 52) thus deenergizing 
magnet 549 which withdraws the detent 538 and 
thereby reengages the clutch 535 to drive the can 
shaft back to its normal rest position. 

Time assigner 

The function of the time assigners PT will be 
apparent from the foregoing description of the 
operation of the distributing mechanism. Brief 
ly stated, each time assigner acts to condition the 
primary relay units of its group One at a time 
for seizing the intermediate relay units assigned 
by the solicitor. To avoid the delays that would 
result from testing the primary units in Succes 
sion for Waiting messages, it is preferred to ulti 
lize a selecting device operating on the same prin 
ciples as the Solicitor, that is, one capable of Se 
lecting the Waiting primary units without regard 
to their relative positions in the group. 

Referring now to the time assigner illustrated 
in Fig. 20, the plungers 370 and their associated 
plunger magnets TPM of which there is one for 
each primary relay unit served by the time as 
Signer, are arranged in a circle about a frame 
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:54a carried on ; a vertical shaft 542a. The 
plungers:30 are: similar to plungers;369 previous 
ly described: except for the Omission of the star 
Wheel actuating fingers and like, those plungers 
are Supported for endwise movement radially-to 
ward and from the frane 54a. 

Selection of a; pluTigers to advance to its: full 
stroke is effected by a series of circulating blocks 
543 exactly like-the-blocks 47 and arranged in 
the Sanleimanner in a circular guideway, in the 
frame 54a. Eachs of the plungers is urged-in 

* Wardly by, leaf springs' 544.bearing on a cross-bar 
545 operatively connected, with its plunger by a 
"yoke 546. A bail 547s actuated by the associated 
plunger magnet TPM holds the plunger retracted 
until the corresponding primary relay unit is 
ready to relay a message. When the first-mes 
sage link is advanced to the transmitting control 
point, the Selectors mechanism, of the primary 
relay unit prepares a circuit for the plunger mag 

0. 
- Sage distributing a mechanism. 

net by closing an appropriate selector switch, for 
example, the Switch 'R. in the case of, a first 
class message. This circuit is completed, when 
the:Solicitor-grounds.the-pilot line:5 f2 as before 
explained, thereby energizing, the plunger. mag 
net to release, the associated, plunger. 
The plungers so-released are permitted to ad 

vance at a predetermined point in the operating 
cycle by 3 withdrawal of individual restraining 
bails, each comprising: 
having one leg, engageableswith a depending lug 
on- one of the plungers. . The other legs of the 
bell cranks, engage in a grooved collar 549, slid 
able vertically on, a hollowshaft 550 enclosing the 
shaft 542a. The collar. is raised and lowered in : 
each cycle by a cam; 55?, acting through, a fol 
lower. 552. As the time, assigner...and associated 
solicitor, are required-to-operate in synchronism 
the cam 35.4 may be conveniently mounted on a 
'shaft. 553, driven in, Synchronism with the solici 
tor camshaft 460, through the medium of agear 
553a. A second. cam 554. on the camshaft acts 
through a follower 555 to impart movements to 
the hollow.shaft. 550 so as to enterlocking fingers 
556 when the plungers...are retracted and to with 
draw the locking fingers when the plungers are 
released. 
A selected plunger on-moving through its full 

stroke acts through the associated cross bar 585 
to close a switch:557. Closure of the switch ap 
plies, ground to a conductor 558 (Figs. 21, 24 and 
27) multipled through: all of the time assigners 
and connected to the testing ragnet 253' of the 
calling primary relay unit. As explained before, 
the test magnet" when energized releases the J 
camshaft of the unit for movement from the No. 
.2 to the No. 3 rest position. In other, words, clo 
Sure of the plunger magnet.switch initiates con 
nection, of the primary relay uriit to the interme 
diate relay unit assigned for the reception of the 
meSSage. 
The primary distributing mechanism for the 

first group of intermediate:relay units described 
above is duplicated for. each of the other groups 
of units and corresponding parts. are identified in 
the drawings by, the same reference characters. 
The operation of each mechanism is confined, of 
course, to handling calls directed to its own group 
of intermediate units. Thus, in the case of ordi 
nary messages, the selecting relay R2, of the call 
ing primary relay...unit is energized, under con 
'trol of the class of message-signal to close a cir 

... cuit by way of a-conductor. 56t;for the correspond 
ing plunger magnet of the time, assigner PT2 
shown in Fig. 24. The associated solicitor PS2 

iyoted bell crank-548. 

:50 
and level switching-mechanism shown in Fig. 25 
operate to select-one of the available intermedi 
'ate relay units-of-the-second group-and the solici 
tor applies ground to a pilot, wire 562, a branch 
563 of which extends to selector: switch R2. Upon 
advance-of-the-plunger associated with the en 
ergized, plunger. magnet, the switch 557 is closed 
to complete an energizing circuit for the test mag 
net 253'-of-the primary relay unit exactly as 
occurred in the operation of the first classmes 

. Solicitor PS2 
completes-an-energizing: circuit for one of the 
selector magnets SM4-SMs by applying ground 
to the pilot line, 564 individual to the selected in 
termediate relay unit. 
-The Sane-Sequence of operations occurs in the 

case of... third-class-or-delayed messages. . In this 
instance the selector-relay R3 of the calling pri 
mary unit energizes and prepares a circuit for 
one of the plunger magnets of the time assigner 

- PT3. The solicitor PS3 and level switching mech 
anism shown in Fig.28-assign-an-available one of 
the intermediate relay:units from the third group. 
The solicitor, applies, ground to a pilot line 565 

' connected by a branch line. 566 with the selector 
switch R3 of the calling primary unit. Solicitor 
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PS3, like the solicitors; previously described, en 
ergizes one of the selector-magnets SM-SMg of 
the calling primary relay unit by applying ground 
potential to one of the pilot wires. 567 as before 
explained. 

Secondary-distributing mechanism 
Time assigners.--The flow, of traffic from the 

intermediate relay, units, to the terminal relay 
units is...controlled by the secondary distributing 
mechanism which is preferably mechanically 
similar to the primary distributing mechanism 
above described. As-the messages stored in the 
intermediate units are relayed either to terminal 
units individual to subscribers' lines, or to rela 
tively small groups of interoffice trunk lines, no 
level switching mechanism is required. Solici 
--tors are required only where a plurality of ter 
'minal units-are-designated by the same address 
signal as where a plurality of lines or trunks lead 
to the same-destination. ... One. Such trunk group 
is shown in. Fig.26, comprising the two trunk 
lines Ta leading to the exchange B. The two ter 
minal relay units FR3, TR4 associated with these 
trunklines, are assigned selectively for the recep 
tion of messages by the secondary solicitor SS. 
The time; assigners in this case are individual 

to the three groups, of intermediate relay units, 
and are designated respectively by the reference 
characters. ST1, ST2, and ST3. In order to provide 
for the transfer of messages of different classes 
in-the-desired order of preference, the time as 
signers are interlocked so that first class mes 
sages are given the right, of way, over all other 
messages. Ordinary messages are forwarded only 
when no first class messages are awaiting trans 
fer. Third class, or...delayed messages are held 
until there are no messages of other classes 
awaiting transfer. The interlocking of the time 
assigners. is effected in this instance through the 
medium of interlocking circuits, which are also 
arranged to prevent interference with any time 
assigner, once its operation has been initiated. 
The time assigners ST1, ST and ST3 are shown 

diagrammatically in Figs. 23, 26 and 29. Struc 
turally these time assigners are identical with 
the time assigner PT previously described in 
detail, each having, a plunger and associated 
plunger, magnet PM for each internetiate relay 
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unit of the group served by the time assigner. 
In this instance, however, each of the time as 
signers is equipped with star Wheel Switch operat 
ing mechanism exactly like that of the Solicitor 
PS1. These mechanisms control SWitches in the 
interlocking circuits for the time assigners as Will 
appear presently. As in the previously described 
time assigners and solicitors, the plunger magnets 
actuate one restraining means for holding the 
plungers retracted while the other restraining 
means is actuated cyclically by the time a SSigner 
can shaft which in this instance inay be coin 
tinuously driven. 
As shown in Figs. 23, 26 and 29, the plunger 

magnets PIAt, of the time assigners, are COll 
nected respectively to bus conductors 5T, 52 and 
513, to each of which ground is applied by Way 
of an interlocking circuit controlled by the other 
two time assigners. Thus, in the case of the first 
time assigner ST1 the interlocking circuit Inay 
be traced from the bus conductor , Winding 
of a relay R5 (Fig. 23), conductor 51, star wheel 
SWitch 55 (Fig. 26) of the second time a SSigner, 
conductor 56, the star wheel switch 577 (Fig. 29) 
of the third time assigner to ground. With this 
arrangement, operation of the first time a SSigner 
is prevented if either of the other two time as 
signers is in operation, that is, if a. plunger has 
advanced to open the star wheel SWitch of the 
time assigner. 

Referring now to Fig. 26, the interlocking cir 
cuit for the second tine assigner extends from 
the bus conductor 572, winding of a relay R6, con 
ductor 573, star wheel switch 579 (Fig. 23) of the 
first time assigner, normally closed Switch R5 
of relay R5 and thence through the previously 
traced interlocking circuit to ground by Way of 
conductor 574. Thus, the second time assigner 
cannot operate when either the first Or third 
time assigner is in operation. Moreover, the Sec 
ond time assigner cannot opeiate as long as the 
first time assigner has a relay unit Waiting to 
transfer a message, because in that case the relay 
R5 will be energized in series with the plunger 
magnet PMt of the waiting relay unit. In this 
way relay units of the second group are forced 
to wait until all of the first class intermediate 
units having messages ready for transmission are 
connected through to terminal unitS. 

In the case of the third time assigner, the 
interlocking circuit may be traced from the bus 
conductor 573 (Fig. 29), conductor 580, star wheel 
switch 58 (Fig. 26) of the second time assigner, 
conductor 582, normally closed switch R6 of the 
relay R6, conductor 578 and the previously traced 
circuit for the second time assigner to ground. 
Accordingly, time assigner ST3 is prevented from 
operating when either of the other two time 
assigners is in operation. This is for the reason 
that one or the other of the star wheel Switches 
579 or 58 will be open under these conditions. 
Moreover, the third time assigner is prevented 
from operating when either of the other two time 
assigners has a relay unit waiting with a meS 
sage to be transmitted since in that case one or 
both of the relays R5 and R.6 will be energized 
and their associated switches R5; and R5 will 
be open. It will be apparent, therefore, that 
through the operation of the time assigner inter 
locking circuits intermediate relay units are 
Selected for transmission in the Order of prefer 
ence of the messages stored therein without, how 
ever, allowing any time assigner to interfere with 
another already in operation. 

Before describing the switching operations in 
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volved in the establishment of a connection be 
tween a selected intermediate unit and a ter 
minal unit, it will be advantageous to consider 
the construction and mode of operation of the 
Secondary Solicitor SS. 
Secondary solicitor.--The secondary Solicitor 

SS shown diagrammatically in Fig. 26, is struc 
turally similar to the primarily Solicitor PS1 previ 
ously described. In the particular environment 
illustrated, this solicitor is arranged to select be 
tween the two terminal relay units TR3, and 
TR4 for the trunk lines Ta extending to the ex 
change B. The solicitor has a plunger magnet 
PMs for each terminal relay unit, the magnets 
controlling restraining means for the plungers 
which also have cyclically operable restraining 
means as before described. 
When the terminal unit TR4 is available for 

the reception of a message, its associated plunger 
magnet is energized over a circuit from ground, 
availability switch 59, conductor 592, winding 
of the plunger magnet, plunger SWitch 593, bus 
conductor 594, and conductor 595 to negative 
battery. When the terminal unit TR3 is available, 
its plunger magnet is energized over a circuit 
from ground, availability switch. 596, conductor 
59, Winding of the plunger magnet, plunger 
Switch 598, bus conductor 594, and conductor 
595 to negative battery. One of the plungers 
released by the energization of the plunger mag 
nets will advance through a full stroke in the 
manner previously described, and in so doing 
will open its switch 593 or 598 and close its 
asSociated pilot switch 602 and 608a, at the same 
time closing a star wheel switch 599. 
Assuming by way of illustration that the ter 

minal unit TR4 has been selected to receive the 
next message by advance of the corresponding 
plunger of the solicitor, a circuit is completed 
from negative battery, winding of a magnet 600 
hereinafter called the solicitor control magnet, 
bus conductor 60, pilot switch 602, conductor 
603 of the secondary trunk line STL, which con 
ductor is connected to the bus circuit conductor 
34 Ob through the supervisory switchboard SB 
(Fig. 31). 
ASSume by way of illustration that the inter 

mediate relay unit R1 of the first relay group 
has a message awaiting transfer to the selected 
terminal unit. A starting circuit for the time 
assigner ST is established from battery, star 
wheel switch 599 (Fig. 26) of the Solicitor SS, con 
ductor 605 which as a matter of convenience is 
incorporated in the secondary trunk line STL3 
for the terminal unit TR3 and which is connected 
to the bus conductor 336a, switch 335a closed by 
its partially advanced selector bar as previously 
explained, switch 337, conductor 338 to the plung 
er magnet PMt to ground through the interlock 
ing circuit of the time assigner ST1. The plunger 
magnet releases its plunger in the usual Way and 
the plunger, on advancing, initiates the movement 
of the J-cam shaft of the relay unit IR from 
the No. 2 to the No. 3 rest position. 
The line Switches 339a, 335a, and 339b are closed 

as previously explained due to the partial advance 
of the Selector bars. Negative battery potential 
on the bus conductor 340b will therefore be ex 
tended by way of the latter switch, winding of 
selector magnet SM10 to energize the same. The 
magnet acts through its code bar 37 to release 
the Selector bar for seizing the trunk line STL4 
and thus establish a transmitting path from the 
intermediate relay unit IR to the terminal relay 
unit, R. 
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Referring again to Fig.26, closure of the star 
Wheel Switch 599 also completes...a...?' circuit for 
a magnet. 607 hereinafter called the solicitor stop 
magnet which on is energizing idisengages the 
Solicitor cam shaft clutchin', the same manner 
as the stop magnet,507 of the primary: solicitor. 
The Solicitor is thus maintained in idle condition 
until the selected terminal unitiis, seized by an 
intermediate relay unit whereupon the control 
magnet 600 is energized in series with the selector: 

- magnet of the intermediate relay unitias-above 
described. Magnet 600i on energizing opens: a 
switch 608 to interrupt the circuit of the stop 
magnet-60 which deenergizes and thus restarts 
the solicitor camshaft forf, the next-operating 
cycle. 
The same Sequence of operations are involved 

'when the terminal unit TR3 is selected to receive 
the next message. The time assigner is started 
by closure of the star-wheel switch 599 or the 
Switch 337, depending on which closes' first. In 
this case, however, the plunger magnet extends 
the circuit for the magnet 600 by way of a pilot 
switch. 608a to secondary trunk conductor. 609 
which is connected to the bus conductor 340a. 
When the J-camshaft is" now released from the 
No. 2' rest position by the time assigner, a circuit 
is extended by way of closed line switch 339a to 
one terminal of the selector magnet SM11 which 
on energizing releases the selector bar' for seiz 
ing the Secondary trunkline STL leading to the 
terminal unit TR3. After a transmission path 
is established in the above manner, it is" tested 
and the message stored in the intermediate relay 
unit is transferred to the terminal unit by simul- : 
taneous transmission and is received and recorded 
at the terminal unit by mechanism: to be de 
Scribed presently. 
In the case of messages destined for individual 

trunk lines or subscribers' lines, the secondary 
Solicitor SS is inactive but the time assigners 
function in the usual way to assign testing time 
to their respective. relay units, in the predeter 
mined order of preference. Thus when the relay 
unit IR1 (Fig. 22) has a message for a subscriber 
of the exchange C, the selector bar. for the line 
SWitch ILS5 is operated in its first step to close the 
switches 335 and 339. A circuit is thus prepared 
for the plunger magnet at the time assigner ST1 
individual to that relay.unit, by Way of the Switch 
335, conductor 6 of the bus circuit IB5, conduc 
tor .6?2 of the secondary trunkline STLs, avail 
ability switch 63 of the terminal relay unit'TR5 
to battery. 
The availability switch of the relay unit is 

closed mechanically at the end of, each message 
in the same manner as the switch 3, previously 
described, and it is held closed by an availability 
magnet 64. The magnet is energized in the local 
circuit including the availability "switch and a 
normally closed switch 65 of a relay 616. When 
the terminal unit is. Seized for" the transfer of a 
message, the relay is energized in series' with the 
Selector magnet SM11 of the calling intermediate 
relay unit over a circuit including conductor 67 
of the trunk line, bus circuit conductor'68, and 
switch 339 of the operated ine-switch, 

Relay 6f 6 upon energizing opens the 'circuit 
of the availability magnet', which becomes “de 
energized and opens the availability switch 63 
'thus marking the terminale-unit unavailable for 
other calls. The time assigner previously' closed 

i. its pilot, switch for grounding the pilot wire 338a. 
to energize the test magnet:253' of thesihtene 
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shaft for movement from the No. 2 to the No. 3 
rest position. In this movement the selector, bar 
is released for its second operative, step 8:thus 
completing the transmission path to the terminal 

5 unit TR5. 
Terminal units TR1 and TR2 (Fig. 29)...associ 

ated respectively with the subscribers' receiving 
a lines RLp and R.Lig are seized in the same manner 
as the unit above described. Each of these units 

10 has an availability switch 6, 9 held in closed posi 
:tion by an availability magnet 620. The Switch 
for unit. TR1 is connected to a conductor G2: of 
the "Secondary trunk line STLl while the Switch 
for unit TR2 is connected to conductor,622, of 

15 trunkline STI 2. These trunk conductors are ex 
3 tended by Way of their respective bus circuit-con 
“ductors and the switches 335 of line. Switches ILS1 
and ILS2, respectively to the plunger magnetsof 
the time assigner When a message is presented for 

20 the corresponding subscriber's station. The 
availability magnets are controlled by switches 

* 623 each operated by a relay 624 energized inse 
tries with the Selector magnet SM of the calling 
internediate relay unit. The circuit for the re 
lay of the unit R1 includes a conductor-625°of 
trunk line Si 1, a bus circuit conductor and 
Switch 339 of line Switch ILS1. The relay for the 
unit TR2 is energized over a circuit including con 
“ductor-626 of trunk line STL2 and switchi 337 of 

30 line switch ILS2. 
Following the Seizure of any relay unit, the 

usual test signals and the message signals are 
transmitted to the recorder of the terminal unit 
Which Will now be described. 

t"eminal relay units 
General.-The terminal relay units, like...the 

units previously described, are each composed of 
a recorder, a signal storage, mechanism...and; a 

40 transmitter. In the particular system illustrated, 
the recorder is exactly like the recorders, for the 
intermediate relay units, except for the slight 
change in the availability circuit above: described 
and the omission of the level switching; mech 

5 anism. 
As shown in FigS. 23, 26 and 29, each recorder 

is provided. With five line magnets 56 connected 
respectively to the five impulse conductors of the 
associated secondary trunk line. There are also 

50 the usual O. K. switches. 36 and: 307 closed by 
* the test signal feelers when the test signals have 
been properly received and recorded. These 
switches energize the trouble magnet 352 of the 
calling intermediate relay unit as before explained 

5 to permit transmission of the message. signals. 
The full storage stop switch 540', like the corre 
spondingly numbered SWitch of the intermediate 
relay units, is closed when the supply of blank 
links is exhausted and it acts to stop the chain ad 
vance at the calling relay unit and thereby in 
terrupt signal transmission. 

Incoming signals are recorded on the storage 
medium or pin chain of the storage mechanism 
which is exactly like that of the previously; de 

5 : scribed relay units and therefore, requires; no 
further explanation. The recorded. Signals actu 
late the transmitter which may be arranged to re 
transmit them according to any desired system of 
'transmission. By Way of illustration,. One ter 
minal relay unit, namely, the unit. TR5 (Fig.:23) 
associated with the trunk line Outgoing to 3 ex 

... change C, has been shown with a transmittersar 
: ranged for simultaneous transmission while the 
* remainder of the terminal units are equipped with 

3 s 
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diate relay unitianid, therebye release the Jesmit53transmitters arranged for startstop transmission, 
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Simuliageous transmitter-Referring to Fig, 
23, the transmitter for the terminal relay unit 
TR5 is substantially identical with the transmit 
ters of the intermediate relay units except for 
the Onission of certain features which are not 
essential to the performance of the functions of 
this unit. Thus, since the terminal unit is indi 
vidual to a trunk line, into selective operation is 
required. The line selector mechanism is there 
fore omitted and the impulse conductors of the 
trunk line are extended directly to transmitting 
switches TS of the relay unit transmitter. The 
commutating switch CS and cam Switch 344 are 
connected in Series with the transmitting SWitches 
as previously explained. The trunk line also has 
a control conductor connected to the full storage 
stop magnet, 5.5" So that transmission may be 
interrupted in case of full storage condition at 
the receiving relay unit at the distant eXchange. 

Start-stop transmitters.--The start-stop trans 
mitter is, in many respects, similar to the trans 
mitter above described. Thus, it has the usual 
set of five transfingers corresponding to the 
transfingers STF shown in Figs. 10 and 11 which 
control transmitting Switches TTS shown in FigS. : 
26 and 29. These transfingers have their pin 
engaging shoes positioned in operative relation 
to the transmitter loop of the storage chain 
at the transmitting control point, the arrange 
ment being such that nonpushed pins engage : 
their corresponding shoes and open the associated 
switches TTS. The pushed pins clear the trans 
finger shoes, hence the associated Switches are 
closed. In this way the Switches are set in 
combinations corresponding to the signal re- : 
corded on the link at the transmitting control 
point. 
The storage chain is fed by the usual Sprocket 

Wheel 58 (Fig. 32) driven by a positive clutch 
indicated generally at 26'. The clutch is prefer- . 
ably of the quick acting spur gear differential 
type shown in the prior application which is 
especially suited for the intermittent operation 
required in start-stop transmission. As explained 
in detail in the said application, the clutch is 
engaged and disengaged by actuation of its de 
tent 2 under control of a detent setter 272'. 
The detent setter is continuously driven by an 
eccentric on a shaft 2.É' geared to the main 
transmitter drive shaft. In the present instance 
the shaft 25 is driven at a rate of 3600 R. P. M. 
So that the ciutch detent may be entered Or 
withdrawn in any link cycle of the relay unit. 
When the detent is entered, the sprocket wheel 
58 is rotated at a rate such as to advance the 
chain one link step for each signal cycle of the 
receiving telegraph printer. 
Power actuated means is provided for moving 

the detent setter 22' to its lower or detent enter 
ing position, the detent setter being normally 
urged into its upper or detent withdrawing posi 
tion by the can means shown and described 
in the prior application. The power actuated 
means as herein shown comprises a floating level 
FL9 loosely mounted on a rod 282 carried by a 
pair of arms 283 fast on a shaft 284. This shaft 
is oscillated by a double acting can device 285 
on the shaft, 24. 
One end of the floating ever FL9 is connected 

by a link 286 with a crank arm 28 fast on 
a rock Shaft, ' Which has a Second crank arm 
278 connected by a link 23' with the outer end 
of the detent setter. Thus when the free end 
of the floating lever is blocked against nove 
ment on its active stroke it becomes fulcrumed 
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at its free end and the opposite end is positively 
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actuated to rock the shaft 27 in a clockwise 
direction (as viewed in Fig. 32) and theireby shift 
the detent setter to its lower position. When 
the free end of the floating lever is not blocked 
it fulcrums about the connection with the link 
286 and the detent setter remains in its upper 
or clutch disengaging position to which it has 
been returned by the can mechanism previously 
mentioned. 
For the purpose of blocking the floating lever 

F9 in its control of the detent setter, a latch 
I9 is provided (Fig. 32). The latch in this in 
stance constitutes the armature of a latch con 
trol magnet LCM the latch being pivoted adja 
cent one end on the heel piece of the magnet and 
having its free end positioned for movement 
into or out of the path of the free end of the 
floating lever. A spring 63f normally holds the 
Iatch in withdrawn position and the control mag 
net, when energized, moves it into blocking rela 
tion to the floating lever. 
Two separate control circuits are provided for 

energizing the latch control magnet in different 
stages of the message cycle. One Of these cir 
cuits acts to initiate the advance of the storage 
chain to the transmitting control point while 
the other circuit controls step-by-step advance 
of the chain during the transmission of the mes 
Sage. The first of these circuits is arranged to 
become effective automatically whenever there 
is message matter in storage at the terminal unit 
and the transmitter is idle. The circuit remains 
effective until the first message link is presented 
at the transmitting control point Whereupon 
the second control circuit takes charge of the 
feed mechanism. As shown in Fig. 29, the first 
control circuit for the latch magnet includes a 
pair of switches 632 and 633 connected in series 
with the magnet and the opposite poles of the 
current source or battery. 
Referring now to Fig. 32 the Switch 632 is ar 

ranged to be actuated by a cam 63 on the J-can 
Shaft 232’ of the transmitter. This shaft is 
identical with the J-cam shafts of the other units 
previously described and like them is held in its 
No. 1 position when the transmitter is idle. The 
shaft is released for movement to the Succeeding 
rest position in response to the presentation of 
the first message link to the presence of meSSage 
feeler CF2 (Fig. 10). Since the terminal relay 
units are associated individually with trunk lines 
and subscribers lines, no busy test of the line is 
required, hence the means for stopping the can 
shaft in the No. 2 rest position is omitted. More 
over, the terminal relay units are ordinarily not 
aranged to transmit test signals so no means is 
provided for stopping the can shaft in the No. 3 
or trouble position. Accordingly, the cam shaft 
When released moves innediately to the No. 4. 
rest position or message transmitting position. 
As shown in Fig. 32, the cam 634 is adapted 

to actuate the Switch 632 through the medium of 
a follower 635 and Spring biased push rod 636. 
The can is formed to effect coSure of the SWitch 
When the cam Shaft is in its No. 1 or idle posi 
tion and to open the Switch as the can shaft 
approaches the end of the first step or what 
corresponds to the No. 4 rest position of an inter 
mediate relay unit cam shaft. 
The switch 633, as herein shown, is adapted to 

be actuated by the storage indicator mechanism 
of the transmitter. This mechanism is exactly 
like that of the basic relay unit shown and de 
scribed in the prior application. Briefly stated, 
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it comprises a threaded-shaft 30 adapted to be 
rotated in one direction (counterclockwise as 
viewed in Fig. 32) by a connection with the re 
Corder and in the other direction by a connec 
stion. With the transmitter. Loosely mounted On 
the shaft is an arm 3' adapted to be shifted 
longitudinally of the shaft and into the path of 
a pin 33 carried on a crank arm 34 fast on 
the shaft and rotatable therewith. Shifting of 
the arm is effected by a traveler (not shown) 
threaded on the shaft. So, as to move toward or 
from the arm 3 fl' according to the direction 
of rotation of the shaft. The arrangement is 
Such that the arm, is shifted into position to be 
engaged by the pin and rocked to the position 
shown in Fig. 32 as the last message link is 
withdrawn from the storage section of the stor 
age mechanism. When message links are fed 
into the storage mechanism from the recorder, 
the crank arm 34 is immediately rocked so as 
to move the pin away from the arm 37 and 
the latter is drawn to its alternate position 
against a stop 637 by the spring 638. 
The free end of the arm 3i' is formed to 

provide a cam adapted to actuate the switch 633 
through the medium of a follower 639 and push 
rod 640. The arrangement is such that the 
switch is closed when there is any message mat 
ter in Storage and Open when the last message 
link is withdrawn from storage. Thus it will be 
seen that both switch 632 and switch 633 are 
closed if the transmitter is idle and there is a 
message awaiting transnission. 
Closure of the switches 632 and 633 completes 

an energizing circuit for the latch magnet LCM 
which enters the atch 9 to block the floating 
lever F9. The latter acts to position the de 
tent setter for engaging the clutch 260' and 
thus initiates the advance of the chain. When 
the first message link approaches the control 
point it releases the J-cam shaft 232’ for move 
ment from the No. 1 rest position as above ex 
plained and the cam 634 opens switch 632 to de 
energize the latch magnet and interrupt the 
chain advance. This action is timed so that the 
chain is stopped with the first message link at 
the transmitting control point. 
The message link at the transmitting control 

point sets the switches TTS in a combination 
corresponding to the setting of the pins of the 
link. This signal combination is relayed over 
the called line as a series of current and no 
current impulses by a distributor which may be 
of any suitable and well known type. The dis 
tributor shown by way of illustration is substan 
tially like the distributor of the so-called tele 
typewriter and comprises a start-stop shaft 64 
(Fig. 33) driven by a single revolution clutch DC. 
The distributor shaft is provided with a series 

of cans 642, five in the present instance, which 
actuate associated distributing switches DS1, 
IDS2, DS3, DS4, and DSs in succession. A sixth 
can 644 on the shaft is arranged to close a con 
trol Switch. 645 at the end of the signal cycle. 
This latter Switch is interposed in the other 
control circuit for the atch magnet LCM so 
that the latter may be energized to initiate chain 
advance in proper timed relation with respect 
to the distributor camshaft cycle. 
The clutch DC, which drives the distributor 

cam shaft, is herein shown as a bar type clutch 
similar to the clutch 7 previously described. 
The clutch is normally disengaged by a detent 
646 positioned to block the clutch finger 647. 
A magnet CDM conveniently called the clutch 
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detent magnet, is provided for withdrawing the 
detent to engage the clutch and thus release the 
can shaft for a single. revolution. 
In the exemplary system, the clutch magnet 

CDM is connected in Series relation with the 
line magnet 5 of the receiving printer at the 
subscriber's station through the lockout switch 
6a. Thus when the Switch 6a is closed the mag 
net and the line, relay may be energized to start 
the distributor cam shaft and the receiver cam 
shaft simultaneously. 
The energizing circuit for the clutch magnet 

and line relay is completed in the present in 
stance by two serially connected switches 65 
and 652. (FigS. 29 and 32). The first of these 
switches is closed by a cam 653 on the J-cam 
shaft acting through a follower 654 and push 
rod 655. The cam is so shaped that the Switch 
is closed only when the cam is in the No. 4 
rest position so that the distributor and receiv 
ing printer can be started only when the trans 
mitter is ready to send. 
Switch 652 is arranged to be closed cyclically 

to complete the distributor starting circuit im 
mediately after the presentation of a message 
link at the transmitting control point. In order 
to Synchronize the distributor With the other 
mechanism of the transmitter, the Switch is 
preferably actuated by a cam 656 fast on a shaft 
65. As herein shown the cam has a single lobe 
658 acting through a follower 659 and pushrod 
660 to close the switch momentarily. The shaft 
657 is positively driven in timed relation to the 
main drive shaft of the transmitter through a . 
speed-reducing gear train 66. In the exemplary 
form illustrated, the gear ratios are such that 
the can shaft makes one complete revolution in 
an interval corresponding to a signal cycle of 
the distributor and receiving printer. 

It will be seen from the foregoing that the 
(chain feed mechanism and the distributor are 
effectively interlocked to operate in Synchronism 
in the transmission of successive signal combi 
nations. Thus, in response to the presentation 
of the first signal carrying link at the transmit 
ting control point, the distributor is started in its 
cycle to send out a series of current and no 
current impulses as determined by the Setting 
of the transmitting Switches TTS under control of 
the set pins of the link. Chain feed is interrupted 
during the distributor cycle by the opening of the 
distributor cam switch 645. At the end of the dis 
tributor cycle the Switch. 645 is again closed to 
energize the latch magnet LCM and thus initiate 
advance of the chain to present the next link 
at the transmitting control point. Then the dis 
tributor is restarted as above explained and the 
cycle is repeated for each successive link until the 
entire message has been transmitted. When the 
end of message is presented to the feeler CF2, 
the J-cam shaft is released for movement to its 
No. 1 or idle position and switch 65 is thereby 
opened to prevent further operation of the trans 
mitter and distributor until another message is 
ready for transmission. 

Supervisory equipment. 
Signal appardtitS.-Reference has been made 

heretofore to the supervisory switchboard SB 
and certain signal instrumentalities incorporated 
in it have been briefly described. These include 
the Signal lamps 260 (Fig. 30) one of which is 
provided for each primary relay unit in the ex 
change. The lamps are lighted when a full stor 
age condition occurs in the corresponding relay 
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unit. In the case of the primary unitSPR2 to PR6, 
the full storage stop switch 258 applies battery por 
tential to the signal conductor 259 which is con 
nected to one terminal of the associated lamp 
269, the other lamp. terminal being connected to 
ground. The primary relay unit PR1 is arranged 
for the reception of simultaneous signals and it 
is therefore most convenient to connect up the 
full storage stop switch. 540 for applying ground 
to the signal conductor 259a. The other ter 
minal of the lamp 260a is accordingly connected to 
negative battery. 

Signal lamps 250 are also individual to the re 
spective primary relay units and are lighted when 
the associated units are stopped in the trouble 
position. For this purpose each lamp is connected 
by a conductor 249 with the trouble switch 248 of 
the corresponding relay unit. 

Similar full storage signal lamps 308 and 
trouble signal lamps 348 are provided for each 
intermediate relay unit of the eXchange. 
In addition to the signal instrumentalities 

above described, means is provided at the Su 
pervisory switchboard for displaying a Signal 
showing the terminal unit to which each neS 
Sage is directed as it is presented at the transmit 
ting control point of an intermediate relay unit 
and for indicating the length of time the mes 
sage is held before transmission. For this pur 
pose there is installed at the switchboard a plu 
rality of groups of lamps 667 (Fig. 30) one for 
each intermediate relay unit in the exchange. 
Each lamp group includes a separate lamp for 
every secondary trunk line accessible to the as 
sociated relay unit. Thus, in the exemplary Sys 
tem, five lamps 667 are shown corresponding to 
the Secondary trunk lines STL1 to STL5. One ter 
minal of each lamp is connected by a conductor 
668 to a SWitch 669 of one of the line SWitches 
ILS (Figs. 22, 25 and 28) of the corresponding 
relay unit. 

Referring more particularly to Fig. 22, the 
switches 669 are arranged to be closed selectively 
in the first step of the selector bar upon its re 
lease for trunk Selection. The Switch. When closed : 
extends the circuit of the signal lamp to a Switch. 
67 closed by the cam 337a (Fig. 16a) on the J 
can shaft while the shaft is in the No. 2 rest 
position. In other Words, the lamp circuit is 
closed while the relay unit is waiting for the se- i. 
lected trunk line to become available. The cir 
cuit completed at the switch 670 extends by way 
of conductor 62 to one side of an alternating 
current generator ACG (Fig. 30). 
The signal lamps 667 of each group are con 

nected in parallel to one terminal of an electrical 
timing device 63 (Fig. 30), the other terminal 
of which is connected to the other side of the gen 
erator ACG. The timing device may be of any 
suitable and well known type such as a synchro 
nous clock mechanism and is preferably ar 
ranged for automatic reset upon interruption 
of its operating circuit. 
With the above arrangement, operation of a 

line Switch ILS to select a trunk line, lights the 
corresponding lamp 667 and starts the associated 
timing device. The lamp remains lighted and the 
timing device continues in operation until the re 
lay unit seizes the selected trunk. Seizure is ef 
fected as before explained by a movement of the 
J-cam shaft out of its No. 2 rest position. When 
this occurs the lamp and timer circuit is inter 
rupted by opening the switch 670, thus extin 
guishing the lamp and stopping and resetting the 
timer. By noting the timers, the attendant can 
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determine when a message has been delayed for 
an extended period and the particular unit in 
which the message is stored, as well as the des 
tination for which it is intended, can be quickly 
identified from the lighted signal lamp. In order 
to prevent delay of messages subsequently stored 
in the intermediate relay unit, the stalled mes 
sage may be transferred to an auxiliary relay 
unit. 
Messages may be transmitted through the me" 

dium of a keyboard operated transmitter ET (Fig. 
30) which may be exactly like the transmitters 
supplied at the subscriber's stations. In the ex 
emplary system this transmitter is connected by 
a calling line CLe with a primary relay unit PR6 
identical in all respects with the primary unitsPR2 
to PR5 previously described. 

False address supervision.-It will be recalled 
that the selector mechanism of the intermediate 
relay units when arranged for five unit code oper 
ation, is capable of selecting between thirty-one 
differently designated busses adapted for connec 
tion with the secondary trunk lines. In Sone 
instances, the full complement of busses may not 
be required, as for example where there are less 
than thirty-one trunk lines or destination groups 
in use. The exemplary system, for example, 
shows only five equipped lines. 

If through accident or mistake a calling Sub 
scriber inserts an address signal designating one 
of the unequipped busses, the message, of course, 
cannot be forwarded to the proper destination 
point. In order to prevent complete loss of Such 
messages and to avoid tying up later stored meS 
sages, there is provided a faulty address relay 
unit FAR, in connection with the Supervisory 
switchboard. This relay unit may be identical 
with the terminal relay units previously described 
and its incoming trunk line 695 is multiply con 
nected with all unequipped bus circuits of the 
intermediate relay units. Thus, when any one 
of these unused busses is selected, the message 
is automatically transferred to the relay unit 
FAR in the same manner as messages are trans 
ferred to a terminal unit. 

In the particular relay unit shown by Way of 
illustration, the transmitter is arranged for start 
stop transmission to a standard telegraph printer 
TP whose line magnet 696 is shown in Fig. 30. 
Alternatively, the relay unit may be arranged to 
transmit to a perforator. Printed reproduction 
of the message is preferred as it enables the at 
tendant to check the message and notify the 
sender of the error in the address. 

It will be apparent from the foregoing that 
the invention provides a telegraph System of 
novel and advantageous character Operable to 
automatically relay messages in successive stages 
from calling stations to called stations without 
intervention of an operator or attendant. The 
system embodies novel apparatus in the form of 
self-contained units for receiving and storing 
messages at successive relay or Switching points 
and for retransmitting the messages fron One 
relay point to the next. The equipment units, 
while readily adaptable to a Wide variety of Oper 
atting conditions are, to a great extent, standard 
ized so that manufacturing costs are reduced to 
a minimum and maintenance of the equipment 
is facilitated. 
By reason of its advantageous construction and 

method of operation, the exchange equipment is 
well adapted for use with standard, slow speed 
transmitting and receiving apparatus and yet is 
capable of relaying messages through the ex 
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change system at high speed so that delays are 
reduced to a minimum. Messages are forwarded 
in preferential order according to the class of 
Service to which they are entitled. Moreover, 
novel means is provided for automatically testing 
the equipment prior to the transmission of each 
message so that delays or lost messages, due to 
equipment faults, are effectually avoided. 
The invention also provides a novel method of 

and apparatus for distributing the traffic to the 
Various equipment units so that each unit is 
enabled to handle its proportionate share of mes 
Sages. Uniformity of distribution tends to speed 
up the paSSage of the messages through the ex 
change and it equalizes wear of the equipment. 
Traffic through the exchange may be supervised 
Continuously and efficiently by a single attendant 
utilizing the improved supervisory equipment pro 
vided by the invention. 

I claim as my invention: 
1. The method of automatically transferring 

a telegraph message from a calling subscriber's 
Station to a called subscriber's station through a 
central eXchange which comprises, establishing a 
transmission path from the calling station to the 
eXchange, transmitting over said path a series of 
Signals representing the body of the message and 
indicating its destination, storing the signals at 
the exchange, releasing the transmission path, 
thereafter establishing a retransmission path to : 
the called station under control of a signal or 
Signals indicating the destination of the message, 
discarding Said signal or signals incident to said 
Control, and automatically transferring the re 
mainder of the signals over the retransmission 
path. 

2. The method of automatically transferring 
telegraph messages from a calling subscriber's 
Station to called subscriber's stations through a 
central exchange which comprises, establishing a 40 
transmission path from the calling station to the 
exchange, transmitting over said path a series 
of signals representing the body of the message 
and indicating its class and destination, tempo 
rarily storing the signals as received at the ex 
change, automatically transferring the tempo 
rarily Stored signals to one of a plurality of inter 
mediate storage points selected under control of 
the signal indicating the class of the message, 
automatically transmitting the signals represent 
ing the body of the message to the called station 
under control of a signal or signals indicating the 
destination of the message, and automatically, 
incident to said last-named transfer, transmit 
ting Signals of one class preferentially from said 
intermediate storage points. 

3. In a telegraphic communication system 
having a Sending station and a plurality of re 
ceiving Stations, the combination of a transmitter 
at the sending station operable to transmit a 
message including a directing signal designating 
one of the receiving stations and a series of sig 
nals representing the body of the message, mes 
Sage receiving means at each of the receiving 
stations, a central exchange having a primary 
storage unit and a plurality of terminal storage 
units, said primary storage unit having means 
for receiving, storing, and retransmitting the 
messages transmitted from the sending station, 
an intermediate storage unit in the exchange 
adapted to receive and store messages retrans 
mitted from the primary storage unit, means at 
the intermediate unit controlled by the directing 
signal for automatically initiating retransmission 
of the finessage from that unit to a selected one 
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of the terminal storage units, and means at the 
Selected terminal unit, for effecting automatic 
transmission of the message to the receiving sta 
tion designated by the directing signal. 

4. In a telegraphic communication system hav 
ing a sending station and a plurality of receiving 
stations, the combination of a transmitter at the 
seriding station operable to transmit a message 
including a directing signal designating one of 
the receiving stations, a series of signals repre 
senting the body of the message and an end-of 
lessage Signal, message receiving means at each 

of the receiving stations, a central exchange 
having a primary storage unit and a plurality of 
terminal storage units, said primary storage unit 
having means for receiving, storing, and retrans 
fitting the message transmitted from the send 
ing station, an intermediate storage unit in Said 
eXchange, means at the primary storage unit 
controlled by the end-of-message signal for ini 
tiating the operation of said retransmitting 
means to relay the message to the intermediate 
storage unit, means at the intermediate storage 
unit controlled by the directing signal for auto 
matically initiating retransmission of the mes 
sage from that unit to one of said terminal units 
selectively, and means at the selected terminal 
unit for effecting automatic transmission of the 
message to the receiving station designated by 
the directing Signal. 

5. In a telegraph system, the method of re 
laying telegraph messages through a central ex 
change serving a plurality of subscriber's sta 
tions which comprises, receiving and temporarily 
storing a message from any station in a relay unit 
individually associated With that station, and 
transferring the complete message from the tem 
porary storage relay unit to a second storage re 
lay unit common to and equally available to mes 
sages from all of the stations. 

6. In a telegraph system the method of relay 
ing telegraph messages of different classes from 
calling stations to called Stations through a series 
of transfer points which comprises, transmitting 
from the calling station to the first transfer point 
a. Succession of signals representing the class, the 
destination and the body of the message, storing 
the signals at the first transfer point, transfer 
ring the signals from the first transfer point to a 
Second transfer point Selected under control of 
the signal designating the class of the message, 
storing the message at the second transfer point, 
and finally relaying the message from the second 
trailsfer point to the Cailed Station in the order 
of precedence indicated by the class Signal and 
under selective control of the signal indicating 
the destination of the message. 

7. In a telegraph systern, the method of re 
laying messages of different classes comprising 
at least one class of message code per message 
and at least one routing code other than the class 
of message code, from one point to another 
through a plurality of intermediate points which 
consists in transmitting a succession of electrical 
impulse codes from one point to the next, re 
ceiving the codes at each point and converting 
then to mechanical form pending retransmission 
to the succeeding point, utilizing a class of mes 
Sage code at one intermediate point to determine 
routing of the message in accordance with its 
class, and utilizing a routing code at another 
intermediate point to direct the message selec 
tively to the proper destination. 

8. The method of relaying messages, compris 
ing address portions and body portions through 
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an automatic telegraph exchange which con 
prises, receiving and temporarily storing incon 
ing messages in storage units of limited Storage 
capacity individual to the respective lines, trans 
ferring each temporarily stored message from its 
individual unit to some unit selected independ 
ently of its address portion of an intermediate 
storage reservoir comprising a plurality of storage 
units common to the individual units, and subse 
quently relaying each message from the interne 
diate unit in which it is stored to its destination 
under control of a part of the message as stored. 

9. The method of equalizing the flow of meS 
Sage traffic through an automatic telegraph ex 
change which comprises, temporarily storing 
messages received over inconing lines in storage 
units individually associated with the lines, trans 
ferring each stored message to intermediate stor 
age units immediately upon receipt of a signal 
indicating that the complete message has been : 
stored, and storing the neSSages in Said interme 
diate units until line equipment is available to 
relay the messages to their destinations. 

10. The method of equalizing the flow of mes 
sage traffic through an automatic telegraph ex- 2 
change which comprises, temporarily storing 
neSSages received Over incoining lines in Storage 
units individually associated with the lines, trans 
ferring each stored message to interinediate stor 
age units immediately upon receipt of a signal 
indicating that the complete neSSage has been 
stored, storing the messages in the intermediate 
units, transferring the stored messages from each 
intermediate unit in the order of their receipt to 
terminal relay units individually associated with : 
Outgoing lines, and storing the neSSages in the 
terminal UnitS until the aSSOciated lines become 
available for transfer of the messages thereover. 

il. In a telegraph System, the nethod of trans 
ferring a telegraph message from a calling sub 
scriber's station to a called subscriber's station 
through a central eXchange Which comprises, 
transmitting signals constituting the message 
from the calling station at relatively slow speed, 
relaying the signals within the exchange auto-: 
matically at a substantially higher speed, and re 
transmitting the signals from the exchange to 
the called station to which the message is ad 
dressed at a Substantially slower speed. 

12. In a telegraph System, the method of han 
dling telegraph meSSages in an exchange Which 
comprises, receiving Code peirautations sent from 
calling Stations by Start-Stop transmission, and 
causing the code permutations thus received to 
control the relaying of corresponding code per 
mutations through the eXchange by Simultaneous 
transmission, 

13. In a telegraph System, the ninethod which 
comprises, receiving at an exchange Signals sent 
by start-stop transmission from a calling Sub 
scriber's station, automatically relaying the sig 
nals through said eXchange by simultaneous 
transmission, automatically retransmitting the 
signals by start-stop transmission to another ex 
change, automatically relaying the signals 
through said other exchange by simultaneous 
transmission, and automatically retransmitting 
the signals from the other exchange to a called 
Subscriber's station by start-stop transmission. 

14. The method of transferring a telegraph 
message from One station to another through a 
central exchange which comprises sending code 
permutations by start-stop transmission from 
said. One Station to the exchange, automatically 
relaying the code permutations through the ex 
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change by simultaneous transmission, and auto 
matically resending the code permutations by 
start-stop transmission from the eXchange to Said 
other station. 

15. In a telegraph exchange System, in COil 
bination, a plurality of stations, lines extending 
from said stations to the exchange, a plurality Cf 
primary relay units for receiving telegraph nes 
Sages sent over said lines from Said Stations by 
start-stop transmission, means in each relay unit 
for storing a complete message, an intermediate 
relay unit, means in each of said primary relay 
units for transferring a stored message by simul 
taneous transmission to Said intermediate relay 
unit, means in said intermediate relay unit for 
storing a plurality of messages, a terminal relay 
unit, means in said intermediaite relay unit for 
transferring a stored message to said terminal 
relay unit by Simultaneous transmission, and 
means in Said terminal relay unit for transfer 
ring the neSSage over a line to One of Said sta 
tions by Start-stop transmision, 

16. The method of transferring a telegraph 
message from one station to another through 
two central eXchanges in tandem which com 
prises, Sending signals by a predetermined Sys 
tem of transmission from Said One station to the 
first eXchange, relaying the signals through that 
eXchange by a different System of transmission, 
resending the signals from the first exchange to 
the Second exchange by a System of transmission 
different from the System of transmission em 
ployed in relaying the signals through the first 
eXchange, relaying the signals through the sec 
Ond exchange by the same system of transmission 
employed in relaying the signals through the first 
eXchange, and resending the signals to said other 
station by said predetermined system of trans 
mission. 

17. In a telegraphic communication system 
having a sending station and a plurality of re 
ceiving stations, the combination of a trans 
mitter at the sending station operable to trans 
mit a message comprising a class-of-message 
Signal, a directing signal designating one of the 
receiving stations and a series of signals repre 
Senting the body of the message, message receiv 
ing means at each of the receiving stations, a 
central exchange having a primary storage unit 
and a plurality of terminal storage units, said 
primary Storage unit having means for receiving, 
storing and retransmitting the message trans 
mitted from the sending station, a plurality of 
intermediate storage units in the exchange, one 
for each class of message, means at the primary 
Storage unit controlled by the class-of-message 
Signal for effecting automatic retransmission of 
the message from that unit to a selected one of 
the intermediate storage units, means at the in 
termediate unit controlled by the directing signal 
for automatically effecting retransmission of the 
message from that unit to one of the terminal 
storage units selectively, and means at the se 
lected terminal unit for effecting automatic 
transmission of the message to the receiving sta 
tion designated by the directing signal. 

18. In a telegraphic communication system 
having a sending station and a plurality of re 
ceiving stations, the combination of a transmitter 
at the Sending station operable to transmit a 
neSSage including a class-of-message signal, a 
directing signal designating one of the receiv 
ing Stations, a series of signals representing the 
body of the message and an end-of-message sig 
nal, message receiving means at each receiving 
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station, a central exchange having a primary, 
storage unit and a plurality of terminal storage 
units, said primary storage unit having means for 
receiving storage and retransmitting the mes 
Sage transmitted from the sending station, a 
plurality of intermediate storage units in said 
exchange, one for each class of message, means' 
at the primary storage unit controlled by the 
class-of-message signal for selecting one of said 
intermediate storage units, other means at said 
primary storage unit controlled by the end-of 
message signal for initiating the operation of said 
retransmitting means to relay the message to the 
Selected intermediate unit, means at the inter." 
mediate unit controlled by the directing signal 
for automatically effecting retransmission of the 
meSSage to one of said terminal storage units sel. 
lectively, and means at the selected terminal 
unit for effecting automatic transmission of the 
signals representing the body of the message to 
the receiving station" designated by the directing. 
signal. 

19. In a system for directing the course of 
telegraph messages over a succession of electrical 
transmission paths between originating points 
and terminal points through selected ones of a 
plurality of groups... of message storing devices, 
means at the originating points for incorporating 
in each message a signal combination represent. 
ing a particular group of storing devices and an 
other signal combination representing a particu 
lar one-of the terminal points, selecting-means re 
Sponsive to the first mentioned signal combina. 
tion. for directing the messages to the proper 
group of storing devices, other selecting means 
associated with the storing devices: controlled by 
the last mentioned signal combination for select 
ing transmission pairs to the desired terminal 
points, and means for automatically determining 
the order in which the selecting means of the 
different groups of storage devices become-effec 
tive. 

20. In a system for directing the course of 
telegraph messages over a succession of electri 
cal transmission paths between originating points 
and terminal points through selected ones of a 
plurality of groups of message...storing devices, 
means at the originating points for incorporat 
ing in each message a signal combination repre 
Senting a particular group of storing devices and 
another signal combination representing a par 
ticular one of the terminal points, selecting means 
responsive to the first mentioned signal combina 
tion for directing the messages to the proper 
group of storing devices, other selecting means 
associated with the storing devices controlled by 
the last mentioned signal combination for Se 
lecting transmission paths to the desired terminal 
points, and means for preventing operation of 
the selecting means of certain of said groups of 
storage devices as long as the devices of another 
group are blocked. 

21. In a system for directing the course of tele? 
graph messages of different classes overa. Succes 
sion of electrical transmission paths between 
originating points and terminal points through 
an intermediate point, in combination, a plural 
ity of groups of storing devices at said inter 
mediate point, one for each class of message, 
means for directing the messages to the appro 
priate group of storing devices, means associated 
with each storing device for retransmitting stored 
messages, a control. device: associated with each 
of said groups: operative to determine the Order, 
in which the messages stored within that group 
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are retransmitted, and control means for deter 
mining the order of operation of said control de 
Vice. 

22. In a telegraph system, in combination, a 
i relay unit for receiving and storing telegraph 
messages of different classes, a plurality of other 
message receiving and storing relay units, one 
for each class of message, a connecting device for 
Connecting Said first relay unit with one of the 
other relay units corresponding to the class of 
the message stored in said first relay unit, and 
means for transferring the message from the first 
relay unit to the other relay unit. 
23. In an automatic telegraph system, in com 

bination, a relay unit for receiving and storing 
telegraph messages of different classes each in 
cluding a signal combination designating the 
class of the message, a plurality of other mes 
Sage receiving and storing relay units, one for. 
each class of message, a control device associated 
with said first relay. unit operative under con 
trol of the class identifying signal of a message 
for. establishing a transmission path from that 
relay unit to. One of the other relay units desig 
nated by the Signal, and means for transferring. 
the message over said transmission path to the 
other relay unit. 

24. In a system for directing the course of a 
telegraph meSSage. Over a succession of electrical 
transmission paths between an originating point. 
and one of a plurality of terminal points through 
one of a plurality of groups of message storing 
devices, in combination, means at the originat 
ing point for transmitting, a series of signal com 
binations. One of Which represents a particular 
group of storing devices and another of which 
represents a particular one of said terminal 
points, selecting: means responsive to said one 
signal for directing the message to the proper 
group of storing devices, distributing means as 
Sociated with said group for directing the mes 
Sage to an available storing device in the group, 
Selecting means in the storing device responsive 
to the other of Said signals for selecting a trans 
mission path to the desired terminal point, and 
means in Said storing device for transmitting 
the message over the selected path to the ter 
minal point. 

25. In an automatic telegraph system, in com 
bination, a plurality of relay units for receiving 
and storing telegraph messages each of which 
includes a signal combination indicating the 
class of the message, a plurality of groups of oth 
er message receiving and Storing relay units, one 
for - each class of message, a control device as 
Sociated with each of said groups for controlling 
the transmission of each message from any one 
of the first relay units to one of the relay units 
of that group, means in each of said first relay 
units controlled by the class of message signal 
for initiating operation of the control device for 
the group, designated by the signal, and means 
operated by Said control device for initiating re 
transmission of the message to a relay unit of 
the associated group. 

26. In an automatic telegraph system, in com 
bination, a plurality of relay units for receiving 
and storing telegraph messages: each of which 
includes a signal combination indicating the 
class of the: message, a plurality of groups of 
other message receiving and storing relay units, 
One for each class of message, selectively operable 
means associated with each of the first relay. 
units controlled by the class-of-message signal 
for establishing a transmission path from the 
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associated relay unit to a relay unit in the group 
designated by the Signal, and means in each of 
Said first relay units for transmitting the re 
maining Signals Only of the meSSage over the 
established transmission path. 

27. In a System for automatically relaying 
messages of different classes from one point to 
another through an intermediate point, appara 
tuS at the intermediate point for receiving and 
storing a message, Selector mechanism operable 
under control of a part of the message as stored 
for establishing a transmission path to Said other 
point, means operable automatically to transmit 
a signal Over the established path to identify the 
class of the Stored meSSage, and other means 
operable automatically to transmit the stored 
message over said established path. 

28. In an automatic telegraph system, in com 
bination, a plurality of meSSage receiving and 
Storing relay units for different classes of mes 
Sages, means aSSociated with each relay unit for 
retransmitting the stored messages, and means 
aSSociated with each relay unit for automatically 
incorporating in the retransmitted message a, 
Signal identifying the class of the message. 

29. The method of transferring a telegraph 
meSSage from one station to another through a 
plurality of intermediate points which comprises 
transmitting from said one station to the first 
point a Series of Signals representing the class, 
the destination and the body of the message, 
utilizing the class signal at said first point to 
direct the message to the Second point, transfer 
ring the remainder of the signals to said second 
point, utilizing the destination signal at said sec 
Ond point to direct the message to a third point, 
and reintroducing the class signal into the mes 
Sage and transferring it together with the body 
of the meSSage to Said third point. 

30. In a telegraph System in which messages 
are received and temporarily stored in a group 
of relay units, the method of distributing message 
traffic to the group of units which comprises, 
determining the storage level by causing regis 
tration of the number of individual signal com 
binations in Storage in each relay unit, and caus 
ing Selective direction of successive messages to 
the relay unitS having the lowest storage level. 

31. In a telegraph System in which messages 
are received and temporarily stored in a group 
of relay units, the method of distributing mes 
Sage traffic to the group of units which comprises, 
maintaining a continuous registration of the 
Storage level of each relay unit, and directing 
Subsequent messages preferentially under control 
of Said registration to the relay units below a 
predetermined Storage level. 

32. In a telegraph System in which messages 
are received and temporarily stored in a group 
of relay units, the method of distributing mes 
sage traffic to the group of units which comprises, 
automatically registering the Storage level of 
each relay unit, directing all messages to the 
relay units below a predetermined storage level 
until Such units reach or exceed Said predeter 
mined storage level, there establishing a higher 
predetermined Storage level as the basis for ef 
fecting distribution. 

33. In an automatic telegraph system, in com 
bination, a group of message receiving and stor 
ing devices, means aSSociated with each device 
for indicating the amount of message matter in 
Storage, and means for distributing the messages 
to Said devices under control of Said storage in 
dicating means. 
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34. In a telegraph System, in combination, a 

first group of meSSage receiving and storing de 
vices, a Second group of message receiving and 
storing devices accessible to said first group for 
the transfer of telegraph meSSages thereto, and 
neans for determining the order of use of the 
devices of Said Second group comprising, Storage 
indicating means individual to the devices of the 
Second group, a storage level Switching mecha 
nism common to Said indicating means, and a 
meSSage distributing mechanism controlled by 
Said SWitching mechanism. 

35. In a telegraph system, in combination, a 
first group of message receiving and storing de 
Vices, a Second group of meSSage receiving and 
Storing devices accessible to Said first group for 
the transfer of telegraph messages thereto, and 
means for determining the Order of use of the 
devices of Said Second group comprising, means 
aSSociated with each device of the second group 
for indicating the storage level of the device, a 
level Switcher controlled by Said indicating means 
for determining the indicated levels at which 
the devices are to be temporarily blocked from 
receiving messages, and distributing means con 
trolled by said level switcher operative to direct 
messages to the unblocked devices. 

36. In an automatic telegraph system, in con 
bination, a first group of message receiving and 
Storing relay units, a Second group of message 
receiving and storing relay units accessible to 
the first group for transmission of messages there 
to, a control device associated with the first 
group of unitS operative to determine the order 
in Which the units are to transmit stored mes 
Sages, a Second control device associated with 
the Second group of units operative to determine 
the order in which the units are to receive mes 
Sages transmitted from the units of the first 
group, and means controlled jointly by said con 
trol devices for establishing transmission paths 
between the units of the two groups. 

37. In an automatic telegraph system, in com 
bination, a first group of message receiving and 
Storing relay units, a second group of message 
receiving and storing relay units, normally in 
effective transmission paths extending from each 
unit of the first group to each unit of the second 
group for the transfer of message matter, a time 
aSSigner aSSociated with the units of the first 
group operative to determine the order in which 
the units have access to the transmission paths, 
a Solicitor aSSociated with the units of the second 
group Operative to determine the Order in Which 
the units are to receive messages over the trans 
mission paths, and means controlled jointly by 
the time assigner and the solicitor for condition 
ing a transmission path for the transmission of a 
message from a predetermined unit of the first 
group to a selected unit of the second group. 

38. In an automatic telegraph system, in com 
bination, a plurality of groups of message receiv 
ing and Storing relay units of one rank, a group 
of message receiving and storing relay units of a 
Succeeding rank accessible to the relay units of 
Said one rank, a control device for each group of 
relay units of Said one rank operative to deter 
mine the order in which the units of the group 
are conditioned for transfer of stored messages 
to the units of the Succeeding rank, a control de 
Vice for the group of units of the succeeding rank 
Operative to determine the order in which the 
units of that group receive the transferred mes 
Sages, and means controlled by said last control 
device in cooperation. With Said first control de 
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vices individually for establishing transmission 
paths between the relay units of different rank 
for the transfer of messages. 

39. In a system for relaying telegraph meSSages 
through a plurality of transfer points, in combi 
nation, a plurality of groups of relay units for 
receiving and storing the messages at one trans 
fer point, a group of relay units at a Succeeding 
transfer point for receiving the messages: from 
said first relay unit, and for storing. Such mes 
sages, a time assigner associated with each group 
of relay units at said, first transfer point each 
operative to determine the order in which the 
units of that group are conditioned for retrans 
mission of stored messages; to the units at the 
succeeding transfer point, a solicitor. associated 
with the group of units at the Succeeding trans 
fer point operative to determine the order in 
which the units of that group are conditioned, 
for the reception of messages, said solicitor coop 
erating with said time assigners individually to: 
establish transmission paths between the units, 
at the different transfer points. 

40. In a telegraph system, the method of re 
laying messages through a series of transfer. 
points which comprises, establishing a succession 
of transmission paths from each transfer point 
to the succeeding point under control of signals. 
incorporated in the messages, temporarily storing 
the messages in mechanical form at each trans 
fer point pending retransmission to the succeed 
ing transfer point, and automatically testing the 
established transmission paths prior to the trans-" 
mission of each message. 

41. In an automatic telegraph system, in Com 
bination, a series of message receiving and storing 
relay units, trunk lines interconnecting said re 
lay units for the transfer of messages from one 
relay unit to another in succession, and means. 
for automatically testing the transmitting capa 
bility of trunklines prior to the transfer of each 
neSSage. 
42. In a telegraph. System, in combination, a 

first message receiving and storing relay unit, 
a second message receiving and storing relay unit, 
means for transmitting messages from said first 
relay unit to said second relay unit, and means in 
the first relay unit for transmitting a test signal 
to the second relay unit prior to each message. 
transmission. 

43. In a telegraph system, in combination, a. 
first message receiving and storing relay unit, a. 
second message receiving and storing relay unit, 
means for establishing a transmission path be-, 
tween said units, means in the first unit auto 
matically operative to transmit a plurality of pre 
determined signal combinations over the trans 
mission path, means at the Second unit for re 
ceiving and recording the signal combinations, 
and means operative automatically when the sig 
nal combinations recorded are identical with. 
those transmitted from the first unit for initiating: 
transmission of the message, over the transmis 
sion path. 

44. In a system for directing the course of 
telegraph messages over a succession of trans 
mission paths between originating points and 
terminal points through a series of transfer points, 
in combination, means at the originating points. 
for incorporating in each message signal combi 
nations operative to select the transmission paths: 
from one point to the next, and means at each: 
transfer point for automatically incorporating in 
each message a signal combination for testing the 
operability of the transmission path. 
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45. In a telegraph system, in combination, a 

first message receiving and storing relay unit, 
a second message receiving and storing relay unit, 
means for transmitting messages from Said first 
relay unit to said: second relay unit, means in the 
first relay unit for transmitting a test signal to 
the Second relay unit prior to each message trans 
mission, and means at said second relay unit op 
erated by said test signal for controlling the op 
eration of said first relay unit. 

46. In a telegraph system, in combination, a. 
first message receiving, and storing relay unit, a 
second message receiving and storing relay unit, 
selectively operable means for establishing a 
transmission path between said units, means in 
the first relay unit operable automatically to 
transmit a series of predetermined test signals 
over the established transmission path, means 
in the second relay unit for receiving and record 
ing said test signals, and means at the Second 
relay unit operative: when the test signals... are: 
correctly received and recorded for initiating. 
transmission of a message over the transmission 
path to the second relay unit, Said last means. 
acting when the test; signals are improperly re 
corded to operate a supervisory signal. 

-47. In a telegraph system, in combination, as 
plurality of relay units adapted to receive elec-. 
trically transmitted signals and store the Sane in 
mechanical form, said units being interconnected 
in tandem relationship for the transfer of mes 
sages progressively from originating points to 
ward their destinations, means associated with 
each unit for indicating the amount of message: 
matter in storage in the unit at any given in 
stant, a supervisory switchboard, and a signal at 
said switchboard individual to each relay unit 
controlled by the storage indicating means aSSO 
ciated with that unit. 

48. In a telegraph system, in combination, a 
group of message receiving and storing relay 
units, means in each unit for transmitting stored 
messages in succession under Selective control of 
signals embodied in the messages, a Supervisory 
switchboard, and means at said Switchboard in 
dividual to the respective units and controlled 
thereby for indicating the length of time the: 
foremost message stored in the unit has waited 
for transmission. 

49. In a telegraph system, in combination, a. 
group of message receiving and storing relay 
units, means in each unit for transmitting stored 
messages in succession under selective control of 
Signals embodied in the meSSages, a Supervisory 
Switchboard, and signal means at the Switchboard. 
controlled by each unit for identifying the units: 
having one or more messages awaiting transmis 
sion and for indicating the waiting time of the 
foremost message stored in each unit. 

50. In a telegraph. System, in combination, a 
group of message receiving and storing relay 
units, means in each unit for transmitting stored 
messages in succession under Selective control of 
signals embodied in the messages, a Supervisory 

controlled from the relay units for indicating the: 
waiting time and the destination of the foremost 
message in storage in each unit. 

51. In a telegraph System, in combination, a 
first message receiving and storing relay unit, a 
Second meSSage receiving and storing relay unit, 
a signal device, means for establishing a trans 
mission path for the transfer of messages from 
the first relay unit to the second relay unit, means. 

75; in the first relay unit for transmitting, a test-sig 



2,472,885. 
71. 

hall over the transmission path prior to the trans 
fer of a message, and means in the Second relay 
unit for receiving and checking the test signal, 
said last means acting to operate said signal de 
vice in the event that the test signal is properly 
received. 

52. In a telegraph system, in combination, a 
first message receiving and storing relay unit, a 
second message receiving and storing relay unit, 
a signal device, means for establishing a trans 
mission path for the transfer of messages from 
the first relay unit to the second relay unit, means 
in the first relay unit for transmitting a plurality 
of test signal combinations over the transmission 
path prior to the transfer of a message, means at 
the second relay unit for receiving and mechani 
cally recording the test signal combinations, and 
checking means for determining the particular 
signal combinations recorded, said checking 
means acting to operate said signal device in the 
event that the predetermined signal combinations 
have been recorded. 

53. In a telegraph system, an outlying station, 
a central office, a line extending from said station 
to Said office, a transmitter at said station for 
Sending a Succession of signal impulses over said 
line, each signal comprising a plurality of im 
pulses, a relay unit at said office for receiving and 
storing said signals, and means in said relay unit 
for retransmitting the impulses of each stored 
signal simultaneously. 

54. A telegraph relay mechanism comprising 
in combination, a mechanical signal storing me 
dium, recording apparatus adapted to receive a 
group of successively transmitted signal impulses 
constituting a code signal and to record the same 
On Said medium, and transmitting means con 
trolled by the recorded signal including means 
for transmitting all of the signal impulses simul 
taneously. 

55. A telegraph relay mechanism comprising 
in combination, a mechanical signal storing me 
dium, recording apparatus adapted to receive in 
coming Signal impulses and to record the same as 
Signal combinations on said medium, means oper 
able to Sense the recorded signal combinations 
and to Select a transmission path under control 
of one combination, and other means operable to 
Sense the recorded signal combinations and to 
transmit corresponding signal impulses over the 
Selected transmission path. 

56. A telegraph relay mechanism having, in 
combination, a storage medium comprising 
groups of elements adapted to be set in different 
combinations, means for advancing the medium, 
a first Signal responsive device including a plu 
rality of members movable under control of said 
elements incident to the advance of the medium, 
Selecting apparatus controlled by said members 
when actuated by one group of elements for 
Selecting a signal transmission path, a second 
signal responsive device including a plurality of 
members located closely adjacent said first device 
and movable under control of said elements inci 
dent to the advance of the medium, and means 
controlled by Said last mentioned members for 
transmitting signal combinations over the se 
lected transmission path. 

57. A telegraph relay mechanism having, in 
combination, a movable storage medium, means 
for receiving incoming signal combinations and 
for recording the same on said medium, means 
for intermittently advancing the medium relative 
to the recording means in timed relation to the 
incoming Signals, means operable to transmit the 
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signal combinations stored on said medium, and 
means for continuously advancing the medium 
relative to the transmitting means. 

58. Telegraph apparatus comprising punches, 
selecting means for causing Said punches to be 
permutated, pushing means for causing the 
selected punches to be actuated, an elongated 
code storing medium having equally Spaced physi 
cal portions to be consecutively conditioned per 
mutatively by the selectively actuated punches, 
means operable in a non-Synchronous manner 
for actuating the punches, Synchronously oper 
able means for advancing the medium, and 
means controlled conjointly by the non-synchro 
nously operable means and by the Synchronously 
Operable means to maintain the punches in 
aligned relation to the Successive spaced portions 
during the actuation of a Selectively permutated 
combination thereof. 

59. A start-stop selector, movable members for 
storing Successive code combinations, a record 
medium upon Which Successive code combinations 
are stored thereby, means for advancing the 
medium to present successive storage regions for 
Successive codes, means for advancing the mov 
able members with the medium during storage of 
a code, and means for regressively moving the 
members with respect to the medium between 
code storages. 

60. A System of telegraphy including an incom 
ing path of transmission, a storage means, a 
Selector and recorder actuated by impulses upon 
Said lines to Store upon said means groups of code 
combinations comprising messages, means con 
trolling the advancing of said groups of code 
combinations through a transmitter, other means 
for controlling the advancing of said storage 
means past Said recorder to advance stored mes 
Sage code combinations to said transmitter, and 
a circuit changer to open said path electrically 
during said advancing of storage means past said 
recorder. 

61. In a System of communication, in combina 
tion, a primary relay unit, an intermediate relay 
unit and a plurality of terminal relay units, each 
of Said relay units having means for receiving 
and Storing message matter, means in said pri 
mary relay unit automatically operative upon the 
reception of a complete message for transferring 
the same to Said intermediate relay unit, and 
means in Said intermediate relay unit for trans 
ferring the message to one of said terminal relay 
units Selectively under control of a part of the 
neSSage. 

62. In a telegraph system, in combination, a 
meSSage receiving and storing device, means in 
Said device for receiving a series of message sig 
nals preceded by a predetermined test signal, 
means in Said device for checking the test signal, 
and means actuated by said checking means for 
indicating whether or not the test signal has been 
properly received. 

63. A telegraph relay mechanism having, in 
combination, a movable storage medium, start 
Stop receiving means for recording received signal 
combinations on said medium, means for ad 
vancing the medium at relatively slow speed 
relative to the recording means and in synchro 
nism. With the received signals, means operable 
to transmit all of the impulses of a signal com 
bination simultaneously, and means for advanc 
ing the medium relative to the transmitting 
means at a substantially higher speed. 

64. In a telegraph apparatus, in combination, 
a traveling medium for storing a plurality of sig 
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"nals representing messages to be transmitted, 
means controlled by one signal of each message 

..for selecting a transmission path for that mes 
'sage, a governor arranged to execute a plurality 
of stepping movements in the transmission of 
each message, said governor acting in successive 
movements to alternately start and stop the 
medium, and means actuated by the governor in 
one of said movements for transmitting a signal 

if over the transmission path. 
65. In a telegraph apparatus, in combination, 

a traveling medium for storing a plurality.of sig 
'nals representing messages to be transmitted, 
means controlled by one signal of each message 
for selecting a transmission path for that mes 
Sage, a governor arranged to execute a plurality 
of stepping movements in the transmission of 
each message, with a dwell following each move 
ment, means actuated by the governor in its first 
movement to stop the nedium while the trans 
mission path is being selected, means acting to 
initiate the second movement of the governor 
'for establishing the transmission path, means 
actuated by the governor in its second movement 
for transmitting test signals over the transmis 
ision path, means normally effective to interrupt 
the second movement of the governor, and means 
controlled revertively by correct transmission of 
the test signals over the transmission path for 
disabling said interrupting means to continue the 
second movement of the governor. 

66. In a telegraph apparatus, in combination, 
a signal storing medium, cyclically operable 
means for intermittently-advancing the medium 
relative to a control point in steps of predeter 
mined length, means at the control point for 
recording signals on the medium including a 
group of members, supported for-movement indi 
Widually toward and from the medium and for 
movement as a group in a path substantially 
parallel to the medium, means for shifting the 
group of members as a unit relative to the ad 
vancing medium at the end of teach operating 
Cycle, Said members acting individually in the 
cycle to record the: elements of a signal on the 
medium, and means for returning the group of 
members to initial position before the end of the 
cycle. 

67. In a telegraph apparatus, -the-combination 
With a medium for carrying signals in the form 
of mechanical combinations, a signal responsive 
device operable: in successive cycles: to record the 
elements of a single. signal combination on said 
medium in succession and including a group of 
push rods movable individually toward and from 
the medium, means operative at the end of each 
cycle for advancing the medium through a pre 
determined step relative to the normal rest posi 
tion of the group...of rods, means for shifting the 
group of rods with the medium, said rods acting 
during the cycle to record-the-signal elements on 
the medium, and means for returning the group 
of rods to normal rest position while the signal 
elements are being recorded. 

68. In a telegraph: machine, in combination, a 
frame supported for limited movement in one 
direction from a normal rest: position, sprocket 
'wheels journaled on said frame, a flexible signal 
storing medium running-over said sprocket wheels, 
a signal responsive device mounted on said frame 70. 
operative to record signals: on said medium, cy 
clically operable power-driven: means for rotating 
said sprocket wheels to effect relative movement 
between the medium and theiframe at: a prede 
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in each cycle to advance the storage medium at 
a substantially higher speed, said frame advanc 
ing with the medium and being returned to nor 
mal rest position by the rotation of said Sprocket 
Wheels. 

69. In a telegraph apparatus, in combination, 
a signal storing medium, signal responsive means 
operable to record signals on the medium, a trans 
mitter for transmitting the stored signals, means 
for advancing the medium including a shaft ar 
ranged to be driven by either of two positively 
acting clutches, means for engaging one of Said 
clutches as each signal is recorded to advance 
the medium one step relative to the signal re 

- cording means, and means controlled by a sig 
inal incorporated in the message for engaging the 
other of said clutches to advance the medium a 
plurality of steps to permit presentation of the 
first recorded signal to the transmitter. 

70. In a telegraph relay mechanism, in combi 
nation a signal storing medium, signal responsive 
'means for recording on said medium a plurality 
of groups of signals each constituting a complete 
message, means for transmitting the Stored sig 
nals, and means for indicating at a particular time 
the number of messages stored on said medium 
at that time. 

71. In a telegraph relay mechanism, in com 
bination a signal storing medium, signal respon 
'sive means for recording on said medium a plu 
rality of groups of signals each constituting a 
complete message, means for transmitting the 
stored signals, an indicator, means operable to 
move said indicator a predetermined distance in 
one direction upon the recording of each com 
'plete message on said medium, and means oper 
able to move said indicator a corresponding dis 
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tance in the opposite direction upon the trans 
"mission of each message stored on said medium. 

72. In a telegraph relay mechanism, in combi 
nation, a signal recording device, a signal-respon 
'sive device, a traveling signal-carrying medium 
'including a band forming a signal storage section 
$of variable capacity between said devices, an in 
dicator, means for operating said indicator to 

: count the number of complete messages recorded 
on the medium by said recording device and 
“delivered to said storage section, and means for 
Operating said indicator to subtract from the 
number of messages registered thereby the num 
ber of complete messages passing out of said 
storage Section in the operation of said signal 
responsive device. 

73. An apparatus for automatically relaying 
telegraph messages from one point to another 
comprising, in combination, a recording device, 
a storage medium upon which a succession of 
messages may be recorded in signal form by 
Said recording device, a transmitting device con 
trolled by the recorded signals for transmitting 
the messages, an indicator including a member 
movable from a normal rest position in steps of 
predetermined length, means operated upon the 
-recording of each complete message for moving 
Said member one step away from the rest posi 
tion to count the number of messages recorded, 
ineans operated upon the transmission of each 
complete message for moving said member one 
Step toward the rest position to count the num 
ber of messages transmitted, the displacement of 
said indicator from rest position indicating the 
snumber of complete messages in storage at any 
instant. 

74. In a telegraph apparatus, the combination 
of a traveling medium upon which groups of sig termined-speed, and power driven means operable 75 inals representing messages may be recorded me 
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chanically, a recorder and a transmitter associ 
ated with said medium so as to provide a sig 
nal storage section of variable capacity between 
them, drive means operable in accordance With 
the number of complete messages delivered into 
the storage section by the recorder, drive means 
Operable in accordance With the number of Com 
plete messages passing Out of the storage section 
through said transmitter, and an indicator oper 
ated differentially from each of said drive means 
so as to register at all times the number of com 
plete messages in storage in Said storage section. 

75. In a telegraph apparatus, the combination 
of a traveling medium upon which groups of Sig 
nals representing neSSages may be recorded 
mechanically, a recorder and a transmitter asso 
ciated With Said medium So as to provide a signal 
storage section of variable capacity between 
them, a pair of cyclically operable shafts, a start 
stop clutch device for each shaft operable when 
released to rotate the associated shaft through 
a predetermined Step, an indicator including a 
rotatable member, differential gearing connect 
ing Said shafts and Said member So as to enable 
one Shaft to turn the member in one direction 
and the other shaft to turn the member in the 
Opposite direction, means for releasing one of 
Said clutch devices as each complete message is 
delivered into the storage section from the re 
COrder, and means for releasing the other of Said 
clutch devices as each complete message passes 
Out of the storage section through said trans 
mitter. 

76. In an automatic telegraph system in com 
bination, a series of message receiving and stor 
ing relay unitS. a. plurality of groups of trunk 
lines accessible to all of said units, means in each 
unit operable to select a group of trunk lines, 
electrically operated means in each unit for seiz 
ing a trunk line in the selected group for relay 
ing a message thereover, a selecting device in 
dividual to each group of trunk lines to deter 
mine the next of which lines is to be seized for 
use, a control device associated with said relay 
unitS operative to determine the order in which 
the units are permitted to seize trunk lines of 
each group, and starting circuits for said elec 
trically operated means controlled jointly by the 
Selecting device and the control device. 

7. A Selecting device having, in combination, 
a Series of plungers arranged in side-by-side po 
Sition. means yieldably urging the plungers for 
Wardly to effect a selecting operation, restrain 
ing means normally operative to hold the plung 
ers in a retracted position, cyclically operable 
means for periodically withdrawing the restrain 
ing means to release the plungers for advancing 
movement, and mechanical blocking means for 
preventing the advance of more than one plunger 
at a time. 

78. A Selecting device having, in combination, 
a Series of plungers arranged in side-by-side po 
sition, means yieldably urging the plungers for 
Wardly to effect a selecting operation, a pivoted 
control member individual to each plunger nor 
nally acting to retain the plunger in a retracted 
position, cyclically operable means for rocking 
Said control members to periodically release the 
plungers for advancing movement and then to 
return the plungers to retracted position, and 
blocking means operative to prevent more than 
one plunger at a time from advancing through 
a full stroke upon release of the plungers by their 
asSociated control members. 

79. A selecting device comprising, in combi 
nation, a series of movable plungers arranged in 
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side-by-side relation, a series of plunger block 
ing elements arranged in a row in opposed re 
lation to the plungers and slidably Supported 
for movement lengthwise of the row in a closed 
guideway of sufficient length to leave a gap Sub 
stantially equal to the width of one element, 
means operative to yieldably urge the plungers 
toward said row of elements, one only of said 
plungers being permitted to enter between two 
adjacent elements whereby the elements are 
shifted to close up the gap and thereby prevent 
advance of additional plungers, and means actu 
ated by the plunger in its advance for effect 
ing a Selecting operation. 

80. A selecting device comprising, in combi 
nation, a Series of movable plungers arranged 
in Side-by-side relation, a series of plunger 
blocking elements arranged in a row in opposed 
relation to the plungers and slidably supported 
for movement lengthwise of the row in a closed 
guideway of Sufficient length to leave a gap sub 
Stantially equal to the width of one element, 
means yieldably urging the plungers toward the 
row of elements, latch means normally acting to 
old the plungers in a retracted position, means 

for withdrawing one or more of the latches to 
release the plungers for advance by said yield 
able means, one only of the plungers baing per 
mitted to advance through a full stroke and en 
ter between adjacent elements so as to shift the 
elements in the guideway and close up the gap 
therein, Said elements acting to block the re 
maining plungers from advancing until the first 
plunger is withdrawn. 

81. A selecting device having, in combination, 
a series of plungers arranged in side-by-side re 
lation and yieldably urged forwardly to effect a 
Selective operation, means for preventing the 
advance of more than one plunger at a time com 
prising a Series of blocking elements of substan 
tially the same width as the plungers slidably 
arranged in a row in a closed guideway with a 
gap in the row of the same width as an ele 
ment, a cam surface on the element for guiding 
the plungers between adjacent elements, said 
elements being shifted in the guideway to close 
up the gap upon the entry of any plunger be 
tween two adjacent elements whereby to block 
the advance of any other plunger. 

82. A selecting device COImprising, in combi 
nation, a Series of plungers arranged in Side-by 
side relation, a row of blocking elements one less 
than the number of plungers slidably supported 
in a closed guideway of sufficient length to ac 
Commodate the row of blocks and one additional 
block, said blocks being located in opposed rela 
tion to the plungers, means yieldably urging the 
plungers toward said elements, latch means 
normally holding the plungers in retracted OO 
Sition, means for withdrawing the latch leans 
Selectively to release one or more of the plungers 
for movement toward the blocks under the in 
fluence of said yieldable means, the arrangement 
being such that one Only of Said plungers may 
execute a full stroke and enter between two ad 
jacent blocks, the blocks being thereby shifted 

70 

in Said guideway to close up the gap and thereby 
block the remaining plungers against advance. 

83. In a telegraph system, in combination, a 
group of message receiving and storing relay 
units, trunk lines accessible to said units for re. 
laying Stored messages, and a time assigner for 
determining the order in which the relay units 
are permitted to seize trunk lines comprising, a 
normally open starting circuit for each relay 
unit, a Switching device in each circuit Operable 
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to close the same, a plunger associated-with each 
device and yieldably urged to a position to, Op 
erate the associated device, individual latch 
means for holding each. plunger in a retracted 
position, means operative when a message is 
awaiting transmission from that unit to with 
draw the latch and release, the plunger for that 
unit, cyclically operable restraining means con 
trolling the advancing movement of the released 
plungers, and mechanical blocking means a co 
operating with the plungers to prevent advance 
of more than one plunger at a time. 

84. A selecting device having, in combination, 
a series of plungers arranged in side-by-side re 
lation, means yieldably urging the plungers for 

10 

wardly, restraining means normally-operativerto 
-hold the plungers in a retracted position, cy 
clically operable means for periodically with 
drawing said restraining means to release the 
plungers for advancing movement, blocking 
means for preventing the advance of more than 
one plunger at a time, -a, Switching - device...in 
dividual to each plunger operated only by the 
advance of the associated plunger, a switching 
device-common to all of the plungers, and means 2, 
'actuated by any plunger in its advance for op 
erating said last switching device. 

85. A device for , determining the order of 
availability of a group of message receiving and 
storing relay units, said device comprising, in 
combination, a series of plungers arranged in 
side-by-side relation, means yieldably urging said 
plungers toward an advanced position, latch 
means for holding the plungers in a retracted 
position, means controlled from each unit for 
Withdrawing the latch for the associated plunger 
to release the same when the unit is in condi 
tion to receive a message, other means for re 
straining the released plungers for movement 
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able capacity between said 'devices, a member 
movable in one direction a distance correspond 
ing to the: number of signals delivered into: Said 
storage section from the recording device and 
'movable in the opposite direction a distance cor 
responding to the number of signals passing out 
of said section to the transmitting device, a 
series of switches disposed at spaced points along 
'the path of said member, and means carried by 
the member for actuating said switches. 
'88. In a telegraph relay mechanism, in com 

a signal 
transmitting device, a traveling signal carrying 
medium forming a signal storage section of 
variable capacity between said devices, a series 
of-switches, and means for actuating said switches 
progressively as the number of signals in Said 
storage section reach Successive predetermined 
levels. 

89. In a telegraph relay mechanism, in com 
bination, a signal recording device, a signal trans 
smitting device, a traveling signal carrying 
medium forming a signal storage section of vari 
able capacity between said devices, a Series of 
switches, a member operative to indicate the 
number of signals in the storage section at any 
instant, means controlled by said, member for 
actuating the Switches progressively as the num 
ber of signals in the storage section increase to 
predetermined Successive levels, and means for 
'naaintaining each of the switches in actuated 
position until the number of signals in the stor 
age section falls 'below the level at which the 
switch was: actuated. 

90. In a telegraph relay mechanism, in com 
bination; a signal recording device, a signal trans 
smitting device a traveling signal carrying 
medium forming a signal storage section of 
variable capacity: between said devices, a shaft, 

from the retracted position, cyclically operated 40 means for driving the shaft in one direction a 
means for periodically withdrawing said restrain 
ing means to free all released plungers for move 
ment from the retracted position, mechanical 
blocking means cooperating with the plungers 
So as to permit one plunger only to advance 
through a full stroke, and means actuated by 
Said one plunger in its advance for making the 
corresponding relay unit available for the re 
ception of a message. 

86. A device for determining the order of 
availability of a group. of message receiving and 
storing relay units, said device comprising, in 
combination, a series of plungers arranged in 
side-by-side relation, means yieldably urging 
said plungers toward an advanced position, latch 
means for holding the plungers in a retracted 
position, means controlled from each unit for 
withdrawing the latch for the associated plunger 
to release the same when the unit is in condi 
tion to receive a message, other means for re 
straining the released plungers for movemerit 
from the retracted position, cyclically operated 
means for Operating said restraining means "to 
periodically free all released plungers for move 
ment from the retracted position, mechanical 6 
blocking means cooperating with the plungers 
to allow only one released plunger to advance 
through a full stroke in each operating cycle, and 
means actuated by the advancing plunger for 
making the corresponding relay unit available 
for the reception of a message. 

87. In a telegraph relay mechanism, in com 
bination, a signal recording device, a signal trans 
mitting device, a traveling signal carrying 
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distance corresponding to the number of signals 
'delivered into the storage section from the re 
cording device, means for driving the shaft in 
the opposite direction a distance corresponding 

5 to the number of signals passing Out of the stor 
age -section to the transmitting device, a rider 
threaded to said shaft for movement thereby in 
one direction, or the other in accordance With 
the direction in which the shaft is driven, a 
series of switching devices disposed along the 
path of Said rider, an actuating neiber carried 
by said rider for presentation to said switching 
devices successively in the movements of the 
rider, and a cam on said shaft cooperating 
With said actuating member for actuating the 
switching devices. 
'91. In a telegraph relay mechanism, in icon 

bination, a signal recording device, a signal trans 
mitting device, a traveling signal carrying 
medium forming a signal storage section of 
variable capacity between said devices, a shaft, 
means for "driving the shaft in one direction a 
distance corresponding to the number of signals 
delivered into the storage section from the re 
cording device, means for driving the shaft in 
the opposite direction a distance corresponding 
'to the number.iofísignals passing out of the stor 
age section to the transmitting device, a rider 
threaded to said shaft for movement thereby 
in one direction or the other in accordance with 
the direction in which the shaft is driven, a 
series of switching devices disposed along the 
path of said fider, a switching device actuating 
member carried by the rider, said rider acting medium forming a signal storage section of vari- 75 in its novements to operatively associate said 
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member with the switching devices one at a time 
as the number of signals in storage reach pre 
determined levels, and a cam on said shaft 
operable through said mennber to acillate 
the Switching device with which the member 
is associated upon delivery to the storage of 
an additional signal combination. 

92. In a telegraph system, in combination, a 
group of message receiving and storing relay 
units, each having a Signal recording device, a 
signal transmitting device, and a signal carrying 
medium forming a signal storing Section between 
said devices, a level Switcher including a Series 
of switches for each relay unit, means for actuat 
ing the switches progressively in accordance with 
the nuinter of signals in storage in the storage 
section of the relay unit, and means controlled 
by said level switcher for determining the avail 
ability of Said relay units for the receipt of mes 
SageS. 

93. In a telegraph system, in combination, a 
group of message receiving and storing relay 
units, each having a signal recording device, a 
signal transmitting device, and a Signal carrying 
medium forming a signal Storing section between 
said devices, a level switcher including a series 
of Switches for each relay unit, means for actuat 
ing the switches progressively in accordance With 
the number of signals in storage in the storage 
section of the relay unit, a solicitor for assigning 
said relay units selectively for the reception of 
Successive messages, and means controlled jointly 
by said solicitor and said level switcher for de 
termining the particular relay unit to receive 
each neSSage. 

94. In a telegraph system, in combination, a 
group of message receiving and storing relay 
units, each having a signal recording device, a 
signal transmitting device, and a signal carrying 
medium forming a signal storing section between 
Said devices, a level SWitcher including a Series of 
switches for each relay unit, means for actuating 
the switches progressively in accordance With the 
number of signals in storage in the Storage Sec 
tion of the relay unit, a Solicitor for assigning said 
relay units selectively for the reception of succes 
sive inessages, and circuits controlled by said 
Switching devices for preventing the assignment 
of relay units in which the number of signals in 
storage exceeds a predetermined level determined 
by Said level Switcher. 

95. In a telegraph System, in combination, a 
trunk line terminating at a message receiving 
and storing relay unit, means for transmitting 
OVer the trunk line a Series of message signals 
preceded by a plurality of test signals, means at 
the relay unit for receiving the signals and 
recording then on a storage medium, feeler 
mechanism operative to sense the test signals 
recorded on the medium and to condition the 
relay unit for the reception of the message signals 
in the event that the test signals are properly 
recorded, a second feeler mechanism for sensing 
the message signals recorded on the medium, and 
signal transmitting means controlled by said sec- . 
Ond feeler mechanism. 

96. In a telegraph relay mechanism having an 
incoming trunk line OVer which signal combina 
tions may be transmitted, the combination of a 
Storage Inedium adapted to contain a succession 
of Signal combinations, a device arranged to re 
ceive signal combinations transmitted over the 
trunk line and to record the same on said stor 
age medium, and means operating under control 
of a plurality of stored signals for sending a con 
trol signal back over the incoming trunk line. 
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97. In a telegraph relay mechanism having an 

incoming trunk line Over which signal combina 
tions may be transmitted, the combination of a 
storage medium adapted to contain a succession 
of Signal combinations, a device arranged to re 
ceive signal combinations transmitted over the 
trunk line and to record the same on said stor 
age medium, a pair of feelers associated With Said 
medium and operative to sense Successive signal 
combinations recorded thereon, and means Con 
trolled by said feelers jointly for sending a con 
trol signal back over the incoming trunk line. 

98. In a telegraph System, in combination, a 
trunk line terminating at a message receiving 
and storing Irelay unit, means for transmitting 
Over the trunk line a series of message signals 
preceded by a plurality of test signals, means at 
the relay unit for receiving the signals and 
recording them on a storage medium, feeler 
mechanism operative to sense the test signals 
recorded on the medium and to condition the 
relay unit for the reception of the message 
signals in the event that the test signals are 
properly recorded, a Second feeler mechanism for 
Sensing the signals recorded on said medium, a 
Signal transmitter, and means for placing said 
transmitter under control of Said second feeler 
mechanism after the last test signal has been 
Seased thereby. 

99. In a telegraph relay mechanism, in com 
bination, a signal receiving and recording device, 
a signal transmitting device, a traveling signal 
carrying medium forming a signal storage sec 
tion of Variable capacity between said devices, 
means for transmitting to said first device a Series 
of message signals preceded by a plurality of test 
signals, means in the first device for recording 
all of said signals on the medium, and means in 
the transmitting device controlled by the rec 
Orded signals operative to transmit only the 
message signals. 

100. In a telegraph relay mechanism, in com 
bination, a signal receiving and recording device, 
a. Signal transmitting device, a traveling signal 
carrying medium forming a signal storage sec 
tion of variable capacity between said devices, 
means for transmitting to said first device a 
Series of message signals preceded by a plurality 
of test signals, means in the first device for 
recording all of said signals on the medium, 
means for counting only the message signals 
recorded on said medium by the recording de 
Vice and delivered to said storage section, and an 
indicator controlled by Said counting means. 

101. A Selecting apparatus having, in combin 
ation, a series of individually movable elements, 
a Series of code bars normally positioned to block 
Said elements, means for setting said code bars 
in a combination to selectively unblock a pre 
determined group of elements, latch means in 
dividual to each element of the group operative 
to hold the associated element in a retracted posi 
tion, and selectively operable means for with 
dra Wing the latch means to release one of the 
unblocked elements for movement. 

102. A selecting apparatus having, in combin 
ation, a series of individually movable elements, 
a SWitching device associated with each element 
and Operable incident to the movement of the 
element, a series of code bars normally positioned 
to block said elements, selectively operable means 
for Setting said code bars in a combination effec 
tive to unblock a predetermined group of ele 
ments, a latch associated with each element act 
ing to hold the element in a retracted position, 
a Solenoid for each latch operable when energized 
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to withdraw the latch, and means for energizing 
Said solenoids selectively to release, one of the 
unblocked elements for movement; and thereby 
effect, operation of the associated switching de 
WICe, 

103. In a telegraph system, incombination, a 
plurality of groups of message storing relay units, 
means in each relay unit for relaying, stored 
rinessages, a control, device associated. with each 
group of units operable to determine the order 
of operation of the message relaying, means of 
the units of the group, and means, operable to 
determine the order of operation of said control 
devices. 

104. In a telegraph system, in combination, a 
plurality of groups of message storing. relay units, 
means in each relay unit for relaying, stored 

: IneSSages, a control. device associated; with each 
; group of units operable to determine the Order of 
operation of the messagg relaying means of the 
Units of the group, interlocking, means inter 
scorinecting said control devices operative to pre 
Vent Operation of more than one control device 
at a tine, and means included in said inter 
locking means for giving the control devices 
preference in a predetermined sequence. 

105. In a telegraph System, a first group of re 
lay units: for storing. messages of one class, a sec 
Ond groug, of relay units, for storing messages. of 
another class, a control device for each group 
Operative to determine...the order in which the 
stored messages are relayed from the units of the 
a SSociated group, and means interlocking said 
control devices to prevent operation of the control 
device, of the: Second group while any unit of the 
first group, has a stored message waiting to be 
relayed. 

106. In a telegraph system, a first group of relay 
units for storing, messages, of one class, a second 
group of relay units for storing messages of an 
other class, a third group of relay units for storing 
neSSages of Still another class, a control device for 
each group Operative to determine the order in 
Which the stored, messages are relayed from the 
units of the associated group, and means inter 
locking Said control devices: effective to prevent 
Operation of the control devices of the second and 
third group while any unit of the first group has 
a stored message waiting to be relayed and to pre 
Went operation of the control devices of the third 
group While any unit of the second group has a 
stored Tessage waiting to be relayed. 

107. A telegraph relay mechanism having, in 
cCmbination, a movable storage-medium, a device 
for receiving the simultaneously transmitted ele 
ments of a code signal combination and for re 
COrding the Sarine on said medium, a transmitting 
device controlled by the recorded signal combina 
tions for transmitting the elements of each signal 
sin. Succession, means for advancing the storage 
: Inedium at high speed relative to said receiving 
and storing device, and other means for advanc 
ing the Storage medium at a substantially lower 
Speed relative to said transmitting device, the 
portion of the medium between said devices con 
stituting a signal storage section of variable ca 
pacity effective to:compensate. for the differences 
in Speed. of the advance of the medium relative 
to the devices. 

108. In a telegraph System in which themes 
: sages transmitted from originating stations to 
an exchange. each includes an address signal des 
ignating the station for which the message, is 
intended, a class signal indicating the order of 
preference, to which the message is entitled and 
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..a, plurality of signals constituting the body. of the 
message, means at the exchange for receiving all 
of Said Signals, and means at the exchange opera 

...tive automatically to route each message to the 
Station designated by the address signal and in 

, the Order, indicated by the class signal. 
169. The combination with signal transmitting 

inea, as, of a Selecting mechanism for determining 
...the gath over which signals are to be transmitted, 
said mechanism including a plurality of multi 
contact switches, one for each of said paths, a 
shiftabie control bar for each switch, means yield 
ably, urging said control bars toward switch, clos 
ing positions, a. atch for each control bar nor 
Iisally operative to hold the bars in Switch opening 
positions, and electrically operated means for 

' Withdrawing said, latches selectively to release the 
:bars to the action. of Said yieldable means. 

it. Tie combination, with signal transmitting 
nearns, of a selecting mechanism for determining 
tk:e path Cver, Which signals are to be transmitted, 
Saifi, mechanism including a plurality of multi 
contact switches, one for each of said paths, a 
shiftable control bar for each switch, means yield 

s. 25 s ably larging said, control. bars toward SWitch...clos 
ing, positions, a latch for each control bar nor 
mally operative to hold the bars in switch opening 
positions, an electro-magnet associated with each 
atch-and operative When energized to Withdraw 
the latch and thereby release the bar to the action 
of Said, yieldable means, means for energizing said 
electro-inagnets selectively, and power, actuated 
means for returning, released control bars to 
SWitch, opening position. 

111. In a telegraph apparatus, in combination, 
means;for, storing groups: of signal combinations 
representing, messages in mechanical form, trans 
mitting: means controlled by the stored signal. 

- combinations of each group. for transmitting, each 
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message over one of a plurality of transmission 
paths to the same ultimate address as deter 
mined by, directing Signal combinations included 

... with each message, means including relays adapt 
led to be energized selectively to determine; the 
routing of eachinessage to...its ultimate address, 
feeier mechanism for feeling the stored signal 
combinations, and circuits, controlled by said feel 
er mechanism for energizing Said, relays: under 
control of One of the stored signal combinations 
Of each group. 

112. In a telegraph System, in combination, a 
group of message, receiving and storing devices, 
means associated with each device for indicating 

, the storage level of the device, a level switcher 
55 

indicating, means for blocking the further recep 
common to said devices and controlled by Said 

tion of messages by devices having a predeter 
mined storage level, and means operative. When all 
of the devices, below. Said predetermined storage 
level are busy for temporarily unblocking the de 
vices above the predetermined level. 

113. In an automatic telegraph.System, in com 
bination, a first group. of message receiving and 
storing, devices, a.second group of message re 
ceiving and storing devices accessible to said first 

: group, for the transfer of messages thereto, means 
for determining the order, of use of the devices 

* of the second, group including means associated 
...with each. device of the Second group for.indicat 
ing the storage level of the device, a level switcher 
controlled by said indicating means for deter 
mining the indicated levelat which the devices are 
to be temporarily blocked from receiving mes 
sages, distributing, means controlled by, the level 
Switcher operative to direct messages to the un 
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blocked devices, and level shunt mechanism oper 
ative when all of the unblocked devices are in use 
for modifying the action of said level switcher 
so as to temporarily unblock the devices above 
Said indicated level. 

114. In a telegraph system, in combination, a 
relay unit having means for receiving signal com 
binations and for recording them on a storage 
medium of predetermined maximum capacity, a 
transmitter operable to transmit signal combina 
tions to said receiving means, control means as 
sociated with said relay unit normally operative 
when the signal combinations in storage approach 
the maximum capacity of the storage medium for 
interrupting the operation of the transmitter, and 
means associated with the transmitter operative 
when the full storage condition at said relay unit 
occurs substantially at the end of a message for 
preventing interruption of the operation of the 
transmitter. 

115. A system of telegraphy including an in 
coming path of transmission, a storage means, a 
Selector and recorder actuated by impulses OVer 
said path to store upon said means groups of code 
combinations comprising messages, means Con 
trolling the advancing of Said groups of code COm 
bination through a transmitter, other means for 
controlling the advancing of Said storage means 
in unrecorded condition past said recorder, and 
instrumentalities to place a condition upon said 
path to prevent transmission thereover during 
Said advancing. 

116. A system of telegraphy including a re 
mote transmitter for Sending code combinations 
an incoming path of transmission, a storage 
means, a selector and recorder actuated by im 
pulses upon said path to store upon said means 
groups of code combinations comprising mes 
sages, means controlling the advancing of said 
groups of code combinations through a trans 
mitter, other means for controlling the advanc 
ing of said storage means past said recorder, and 
means to transmit back to a remote station upon 
said path a signal condition to hold said trans 
mitter at said remote station idle during opera 
tion of said other means. 

117. In a telegraph system, a storage unit ac 
cessible to a source of telegraphic transmission, 
means for preceding massage transmission to said 
unit from Said source by check transmission, and 
means actuated by correct reception of the check 
transmission to initiate message transmission. 

118. In a telegraph System, a storage unit ac 
cessible to a source of telegraphic transmission, 
means for preceding message transmission to 
said unit from said source by check transmission, 
and means actuated by incorrect reception of the 
check transmission to set up a condition prevent 
ing initiation of message transmission. 

119. In a telegraph system, a storage unit ac 
cessible to a Source of telegraphic transmission, 
means for preceding message transmission to said 
unit from said source by check transmission to 
Said unit, means actuated by incorrect reception 
of the check transmission to establish a signal 
designed to indicate to attendant personnel lack 
of a correct reception of the check transmission. 

120. A system for the direction of telegraph 
messages comprising means whereby all messages 
arriving over one or more incoming lines are pri 
marily stored, means whereby messages are re 
transmitted from said first storage means to Sec 
ondary storage means ranked according to 
urgency of the respective messages, an outgoing 
line to Which certain of Said messages are di 
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rected, and control devices operable to send 
messages of urgent rank from said secondary 
storage devices to said outgoing line, and to send 
messages of less urgent rank to said line Only 
when no messages of higher urgency rank are 
in Secondary Storage. 

121. A plurality of telegraph channels termi 
nating at a central switching point, message Stor 
ing apparatus for messages incoming over said 
lines, means for directing said messages to por 
tions of said storing apparatus according to the 
relative urgency of messages, means for deriving 
and sending messages directed to a particular 
point from said storage apparatus including 
means for preventing the derivation of messages 
of lower urgency until all messages of higher 
urgency have been transmitted, and means all 
tomatically sending stored messages of lower 
urgency at such times as no messages of higher 
urgency are available. 

122. In a telegraph System, means for storing 
message matter in a group of message storing 
units in combination with automatic means Se 
lecting one from one or more others of Said units 
for storage of a particular message inversely in 
accordance With the quantity of message matter 
stored therein at the time of selection, 

123. In a telegraph System, means for direct 
ing a message automatically to a group of stor 
age devices in combination with means Con 
trolled by the quantity condition of storage of 
said devices for Selecting One thereof to which 
the message is directed. 

24. In a telegraph System, means for combin 
ing signals of address with a series of message 
signals constituting a message, directive means 
operated in accordanec with the signals of ad 
dress, storage means to which Said signals of ad 
dress may control Said directive means to direct 
the message and other means controlled by the 
location in Said storage means of message mate 
rial already in storage to determine a path over 
Which the signals of address of a particular mes 
Sage will direct a message towards its ultimate 
destination of address. 

125. In a telegraph system, means for direct 
ing a meSSage automatically to a group of stor 
age devices in combination with means controlled 
by storage in said devices to assign the message 
to a device of said group having none or lesser 
storage in preference to one having Some or 
more storage. 

126. In a telegraph system, means for directing 
a message automatically to a group of storage 
devices in combination with means controlled by 
Storage in Said devices to assign the message to 
a device of Said group having none or lesser 
storage in preference to one having some or 
more storage, and directing means conditioned to 
ultimately direct successive messages to an ad 
dress designated by address material designat 
ing an identical address stored with the succes 
sive messages regardless of the particular one of 
Said group of storage devices to which they are 
assigned. 

127. A. system of telegraphy comprising means 
for directing messages, including as a part there 
of address designations, with different routings 
dependent upon preceding class designations en 
tirely separate from address designations but 
accompanying and incorporated with the mes 
Sages in combination with means for directing 
messages lacking correct class designations ac 
cording to a selected one of Said routings. 

128. In a telegraph system, a unit receptive 
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to permutation code comprising permutated 
marking and Spacing conditions, a sending device 
having access to Said unit for sending message 
material, means for sending all marking and all 
Spacing codes as a check upon said unit and 
an intervening channel of transmission, means 
responsive to correct reception of said codes by 
Said unit to Send back toward said sending de 
'Vice a Signal indicative of said correct reception, 
and means aSSociated With sending device re 
Sponsive to Said Signal. 

129. In a telegraph system, a unit receptive to 
permutation code comprising permutated mark 
ing and Spacing conditions, a sending device hav 
ing access to said unit for sending inessage ma 
terial, means for sending all marking and all 
Spacing codes as a check upon said unit and 
an intervening channel of transmission, means 
responsive to correct reception of said codes by 
Said unit to send back toward said sending de 
Vice a signal indicative of said correct reception, 
and neains aSSociated with said device responsive 
to said signal to automatically initiate transmis 
Sion from said device. 

130. In a telegraph system, a unit receptive to 
permutation code comprising permutated mark 
ing and Spacing conditions, a sending device hav 
ing access to Said unit for sending message ma 
terial, means for sending all marking and all 
Spacing codes as a check upon said unit and an 
intervening channel of transmission, means re 
Sponsive to incorrect reception of said codes by 
Said unit to Send back toward said sending de 
vice a signal indicative of said incorrect recep 
tion, and means associated with said device con 
ditioned by said incorrect reception to lock said 
device into a non-transmitting condition. 

131. In a telegraph system, a storage unit ac 
cessible to a source of telegraphic transmission, 
means for preceding message transmission from 
said source by check transmission consisting of 
a selected sequence of permutation codes, means 
responsive to and determined by correct or in 
Correct reception of said selected sequence of said 
selected codes to initiate or prevent initiation of 
neSSage transinission to Said unit. 

132. In a transmission system, having permu 
tatively closable transmission contacts, means for 
permutatively closing said contacts, and power 
driven Switch reains operable in synchronous re 
lation to said contacts and in series circuit there 
With for closing just after said contacts are closed 
and opening just before said contacts are opened. 

133. In a telegraph system, a storage device 
having storage means of limited capacity, means 
for transmitting successive messages into said 
storage means, a storage control on said device 
operable by storage above a certain amount, an 
other Storage device, and means for transferring 
Subsequent messages received While the Storage 
means of said first-named Storage device remains 
above, said amount to said other storage device. 

134. In a telegraph system, storage units for 
messages having storage means of limited capac 
ity, means for transmitting Successive messages 
into said storage units, each message being foll 
lowed by an end-of-message signal, storage con 
trol on said units operable by a given quantity of 
message material in storage in any one of Said 
units to render said unit unavailable for storage 
of further messages, said storage control per 
mitting continuation of storage of a message be 
ing stored until storage of an end-of-message 
signal. 

;135. A system comprising sources of Signals 
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"... comprising message:codes: combined with: one; or 
more accompanying message directing , codes, 
storage means for said: signals, means Selectively 
controllable by and in accordance with relative 
fullness of storage of said means: for determin 
ing in which of said storage; means Subsequent 
message codes are stored, and Selective means 
operable by message; directing codes. after storage 
to direct any given message to a given destina 
tion, determined solely by its accompanying des 
tination code...or codes independently. Of...the One 
saidstorage means in which it is stored. 

136. In a system of telegraphy including.an'in 
coming, channel of transmission comprising 3 a. 
source of signals to be stored, a code storage.de 
vice for said, signals, means actuated by a given 

, quantity of message material stored therein, a 
... control operator's position located Separately 
from said device, and means operable by actuation 
of Said, means to indicate. Storage of Said given 
quantity; of message material at Said operator's 
position, 

137. A system for automatic direction of tele 
graph messages including storage devices, means 
selectively controlled by message directing codes 
incorporated:with messages for selecting a group 
of said devices, and solicitor means for exclusively 
appropriating one of said group for each particu 
lar message said Solicitor means comprising: a plu 
rality of novable elements, one for each of said 
group of storage devices, means incident to move 
merat; of one of said elements for appropriating 
one of said, group of storage devices, and other 
means incident to movement of Said elements for 

is estopping movement of all the other elements. 
138. A System for automatic direction of tele 

graph messages from one point to another com 
prising a plurality of storage devices, each of said 
devices having a storage medium and means for 
storing groups of codes therein, means associated 
With said. Storage devices to incorporate. With the 
outgoing messages, one or more path selecting 
codes not derived from said storage medium, said 
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codes being characteristically different for dif 
ferent of said devices, and means operable by and 
in accordance with the path. Selecting codes to 
"determine a path of transmission for the mes 
Sage. 

139. A system for automatic direction of tele 
graph messages comprising a plurality of storage 
devices, each of said devices having a storage 
medium, means for storing message groups of 
codes therein, means associated. With Said storage 
devices to incorporate. With outgoing messages in 
definite relation thereto one or more codes other 
than all blank codes Which are not derived from 
the associated Storage medium, a plurality of se 
lectable channels of transmission, and means. Op 
erable under control of said one or more other 
codes to select between said channels. 

140. A system for automatic direction of tele 
graph messages comprising a plurality of storage 
devices for storing certain sequences of message 
codes, means associated with said storage devices 
for transmitting, said message codes, and means 
associated with said devices for preceding each 
group of codes constituting a message. With codes 
characteristically different for different of Said 
devices. 

:141. A system comprising a group of storage de 
vices each having a storage medium. upon which 
message code groups" are stored, each group.com 
prising an address portion, a body "portion and 
an end-of-message; portion in the order named, 
transmitting means for Supplying Said groupS:aS 
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messages over an outgoing channel common to 
said devices, and means associated With each de 
Vice to incorporate With each meSSage group non 
stored codes selectively different in the case of 
different devices. 

142. The method of directing messages which 
are stored in transit in the form of message codes 
together With stored directing codes, which com 
prises incorporating With message codes and in 
definite relative Order with respect thereto a code 
combination adapted to direct it selectively to 
Certain storage means in preference to other stor 
age means, utilizing Said code combination for 
Such selective direction and losing it incidental to 
Such utilization, and reincorporating said code 
Combination and retransmitting it in said definite 
relative order with respect thereto incidental to 
further transmission of message material under 
control of stored message codes. 

143. In combination, means for directing mes 
Sages to a group of message storers, storage level 
indicators associated with Said storers, means for 
preventing Storage in a unit when said indicators 
aSSociated With other units show a lower level of 
Storage, and means for rendering said preventing 
means temporarily ineffective when all message 
Storers are indicated above a certain storage level. 

144. In combination, a storage device, means 
effective under control of certain fullness of stor 
age conditions thereof to prevent initiation of 
Storage of an additional message therein, and 
means effective to permit the continuation of 
Storage of a message initiated before said fullness 
of Storage condition is reached for a time after 
Said fullness of storage condition is reached. 

145. In a telegraph System, a storage device 
provided with means controlled by a certain full 
neSS of Storage thereof for preventing initiation 
of Storage of a message, means for permitting 
Storage of a message to continue under such con 
dition, and means for preventing any further con 
tinuation of Storage at Some still greater fullness 
of storage condition. 

146. In combination, a source of incoming sig 
nal code combinations, a medium of storage of 
Said Signal code combinations, means for trans 
mitting signal code combinations out of storage 
therefrom, an attendant's position located sep 
arately from Said medium, a means controlled by 
Storage in Said medium of an undesirably great 
number of code combinations, and means for in 
dicating at Said attendant's position the existence 
Of Such great number in Said storage medium. 

147. In a telegraph System, a message storer for 
Storing Signals in a storage medium, selective : 
means for Seizing the storer, means having an 
available condition permitting seizure of the 
Storer and an unavailable condition preventing 
Seizure of the storer, and means operable by an 
available Supply but less than a given amount of 
Said medium for conditioning said means to an 
unavailable condition. 

148. In a telegraph system, a message storer 
for storing Signals in a storage medium, selective 
means for Seizing the storer, means having a busy 
Condition permitting seizure of the storer, means 
having an available condition permitting seizure 
of the Storer and an unavailable condition pre 
Venting Seizure of the storer, means operable by 
an available Supply of less than a given amount 
of Said medium for placing said means in the un 
available condition, and means for permitting the 
continuation of storage in said storer when al 
ready Seized even when said available supply of 
Said medium is below the given amount. 
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149. In combination, a message storage device, 

means controlled by the presence of less than a 
given amount of storage medium to prevent 
initiation of storage of an additional meSSage 
therein, and means effective to continue storage 
of a message whose storage is initiated before the 
fuliness of storage condition which prevents 
initiation of storage is reached. 

150. In combination, a selectably seizable mes 
sage storing device, means controlled by a code 
message address accompanying a message for 
seizing said device and initiating storing of the 
message thereby, a supply of storage medium for 
the storage of messages by said device, and means 
controlled by a predetermined smallness of Said 
supply to prevent seizure of said device for initia 
tion of storage of a message. 

151. The method of relaying telegraph messages 
which include an address portion, a body portion, 
an end-of-message portion and another portion 
distinct from each of the three foregoing por 
tions which comprises receiving and temporarily 
storing messages at a point intermediate between 
the message originating point and the points of 
address, directing the messages over different 
routes in accordance With the said other portion 
of each message, and directing the messages to 
stations of address in accordance with the address 
portion of each message in such manner that 
every message with an identical address reaches 
the identical ultimate destination even though 
routed over a different path in accordance With 
the said other portion. 

152. A System for automatic direction of mes 
sages of the type whereof each message consists 
of code combinations comprising a body portion 
or message proper, one or more code combinations 
designating an address, one or more code con 
binations comprising an end-of-message signal 
and One or more other COde combinations con 
prising routing information, having a plurality 
of paths over which a message may travel in 
transit between one point and another point, 

- means selectively operable by the address code 
combination or combinations, and other means 
Selectively operable in accordance With the rout 
ing information code combination or combina 
tions whereby a message directed to a particular 
address is routed toward Said address over one 
of said plurality of paths. 

153. In a telegraph system in which messages 
are stored, a Storage device for storing messages 
including channel selecting codes and message 
CodeS proper in mechanical form, means for caus 
ing a message So stored to await a path of further 
transmission selectable by said channel selecting 
CodeS, an elapsed time indicator set in motion 
coincident to commencement of a period of wait 
ing for a channel by a message stored in said 
Storage device, and means for resetting said de 
Vice upon initiation of transmission of said 
meSSage, 

154. In a telegraph system including a message 
Storing device for storing codes representing 
messages in mechanical form, selective means for 
Selectively Seeking for seizure a channel of trans 
mission for transmitting a particular stored 
meSSage aWay from Said device, means at times 
rendering said channel busy incident to its use 
for other transmission and thus postponing its 
Seizure, freeing means for freeing said busy chan 
nel and thus permitting its seizure, a timer, means 
for initiating an indication of elapsed time upon 
initiation of seeking of said channel by Said Selec 
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tive means, and means for cancelling said indica: . 
tion of elapseditime: incident to said seizure. 155.Asystem for relaying messages through an 
exchange or Switching point... which conprises: 
primary Storage devices: for 'storing all messages. 
incoming: to: the... exchange or switching point, 
reservoir storage means': comprising more than 
One-storage device available to a message directed. 
to any partciular address, and means for trans 
ferringinessages. Stored in said primary storage 
devices to said reservoir storage means, whereby: 
accumulation of messages.in said primary storage 
means is prevented regardless of the availability." 
of any transmission pathi for a message outgoing: 
from said exchange. 

156. In a systems of message transmission, a 
storage device having a storagemedium in which 
a sequence of code. combinations are: stored, a . 
transmitter, for relaying currents representing 
Said code combinations over, a channel outgoing 
from said transmitter, means whereby said trains, 
mitter, is: caused to transmit said currents in 
successive sequences each representing a message, 
and elements individual to said transmitter oper 
able incidental to the transmission of each stored 
Sequence to transmit with the sequence an in 
variable code which is in addition to codes stored 
in the storage medium, 

157. In a system of message transmission, 
assemblages of units wherein each assemblage 
comprises a code storage medium and a trans 
mitter controlled thereby, means whereby. each 
transmitter' is caused to transmit currents 
representing the Stored codes in successive ser 
quences each comprising a separate message, and 
means' Operable, incident to the Operation of the 
foregoing: means whereby certain assemblages. 
transmit-ahead of each message sequence a code: 
combination, not-stored in said medium which is 
characteristically different in the case of one unit 
than another unit: 

158. In a system of message transmission, as 
semblages of units wherein each assemblage com 
prises a code storage medium and a transmitter 
Controlled thereby, means whereby each trans-. 
mitter is caused to transmit currents representing 
the stored codes in successive sequences each 
comprising a separate message, and means op 
erable incident to the operation of the foregoing 
means whereby certain assemblages insertin pre 
determined relation to each message sequence 
currents representing a code combination which 
is characteristically different in the case of dif 
ferent:3 tiransmitters. 

159. In a telegraph system, a telegraph trans- : 
mitter, a plurality of channels of electrical trans 
mission: available to convey current variations 
representing messages away from said trans 
mitter, to receiving instruments at points elec 
trically removed from... the transmitter, selective 
means for connecting said transmitter to one of 
said channels selectively, means operable incident 
to successive operations of said selective means 
to precede inessage current transmission over said 
channel with transmission of check current varia 
tions over the connected channel, receiving means 
operated by said check current variations asso 
ciated with said receiving instruments, means 
adjacent the transmitter for registering the ef 
fectiveness of the connected channel, and means 
controlled by the receiving means incident to the 
correct reception of said check current variations 
to cause said registering means to register. 

160. In a telegraph system, a central station, 
a plurality of start-stop telegraph channels ter 
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minating, at saids central: station a character 
storage device individual to each incoming chan 
nel for storing character signals received there 
Over, a plurality of outgoing start-stop telegraph 

, channels; at , said: central station, a , character 
storage device associated. With each outgoing 
channel, means...for transmitting. characters by 
simultaneous:transmission from any of Said first 
mentioned storage devices to any of Said second 
mentioned storage; devices and means for trans 
mitting characters from each of said Second 
mentioned: storage; devices: Over its associated 
outgoing channel. 

161. Inia: telegraph exchange system, an "office, 
incoming and outgoing lines terminating thereat, 
Signal storage devices associated With the income 
ing lines; othieri'signal storage devices associated, 
with the outgoing lines, means for repeating the 
signals: stored in: one of the storage devices: as 
sociated) with incoming lines and for storing said: 
signals in One of said:Other signal storage devices 
by simultaneous transmission and means for re 
peating: singly; one impulse at a time, the signals 
stored in, said: one of said; other: signal, storage: 
devices over an outgoing line. 

162. In a telegraph exchange system, an office, 
an incoming line; and a plurality of outgoing lines 
terminating:thereat' and meansiincluding selec-. 
tive switching, devices for repeating by simultane 
ous transmission; message signals received. Over 
said' incoming line Over; one of Said outgoing 
lines;. said: means operable at a predetermined: 
rate: by signals; transmitted over said incoming 
line; and at second: means associated with the: 
selected outgoing; line; operable in accordance 
with signals stored by said first-named means., 

163. A. system comprising at least. One: storage 
device of a type forestoring: message codes under - 
control: of: as simultaneous transmission: path, 

one storage device of a type for 
storing message codes under' control of a sequen 
tial transmission, path, an outgoing simultane 
ous and an outgoing sequential transmission path, 
and selective means for interchangeably trans 
mitting:nessages from a storage device of either 
type to an outgoing transmission path of either. 
type: 

164: Ai telegraph" system including a storage 
controlled transmitter for storing coded mes 
sages together withi; directing codes, channels of 
transmission: leading: from, said transmitter, 
selecting means: associated with the transmitter 
for control by directing codes to: cause a given 
message to proceed over one of said channels 
toward a station of address; means. Whereby a 
plurality of: said channels are selectable as a 
group by a given address code, a preassigning 
switch' associated with said plurality of channels 
whereby an idle-one of them is preselected for 
use; and means operable upon the execution of 
a selecting operation by said given address code 
to utilize the preselected channel. 

165: A telegraph system including a storage 
controlled transmitter-for storing coded mes 

5 sages together with directing codes, channels of 
transmission leading from said transmitter, 
selecting means associated with the transmitter 
for control by directing codes to cause a given 
message to proceed over one of said channels to 
ward a station of address, means whereby a plu 
rality of said channels are selectable as a group 
by a given address code, and a preassigning 
switch associated with said plurality of channels 
whereby an idle one of them is preselected for 
Se. 

  



2,472,885 
9. 

166. In a telegraph switching system, a plu 
rality of outgoing channels, a preassigning switch 
aSSOciated With said channels operative to pre 
aSSign one thereof out of any idle of said chan 
nels for use upon initiation of a succeeding trans 
mission directed to said channels, a plurality of 
storage type transmitters, and means operable 
incident to association of one of said transmitters 
With Said plurality of channels to initiate trans 
mission by said transmitter over the preassigned 
channel. 

167. In a telegraphic switching system, a plu 
rality of paths or channels of transmission, a 
preassigning Switch associated with said chan 
nels and operative to constantly preassign one of 
said channels for use, a telegraph transmitter 
including sensing means for stored signals, stor 
ing means for Storing Signals in the form of codes 
to control the operation of said transmitter, and 
Selective means associated with said transmitter 
operative under control of channel selecting codes 
common to all of said channels included in the 
storing means whereby operation of said select 
ing means Selects and connects to Said transmit 
ter the one preassigned channel. 

168. In a telegraphic switching system in which 
messages are automatically directed to paths or 
channels of transmission in accordance With ad 
dress codes preceding the messages, a group of 
paths or channels of transmission, a plurality of 
Selectors each operative under control of address 
codes to seize paths leading to all channels of 
said group, availability means operative to make 
each of said channels available when idle, and 
preassigning means operative independently of 
any selection to constantly preassign one out of 
the idle of said channels for use upon the next 
Operation of any of said selectors. 

169. A system for relaying messages through 
an exchange or switching point which comprises 
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primary storage devices for storing all messages 
incoming to the exchange or Switching point, spe 
cific Outgoing transmission paths over which spe 
cific messages proceed from said exchange, res 
ervoir Storage means comprising more than One 
storage point available to each primary storage 
device for any one of such specific messages, and 
means for simultaneously transferring more than 
one message stored in said primary storage de 
vices and intended for one specific outgoing path 
to said reservoir storage means, whereby accu 
mulation of messages in said primary storage 
means is prevented regardless of the availability 
of any outgoing transmission path for a message 
outgoing from Said exchange. 

170. In a system for relaying messages deliv 
ered to or incoming to an exchange or switch 
ing point, initial storage devices for incoming 
messages, outgoing channels for transmitting 
messages out of said Switching point or exchange, 
and means for reducing delay of messages for a 
given outgoing channel in said initial storage de 
vices by an earlier stored message or messages 
for another outgoing channel or channels which 
is or are temporarily unavailable, said means in 
cluding a plurality of storage means capable of 
simultaneously accepting a plural number of 
messages directed to one given outgoing channel 
from a plurality of any of said initial storage de 
vices, and transmitters for sending said accepted 
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messages from said plurality of storage means to 
their outgoing channel one after the other. 

171. A telegraph system comprising incoming 
channels of transmission, outgoing channels of 
transmission and automatic Switching means 
operative under control of preference indicating 
code combinations incorporated with certain 
messages to cause their transmission over out 
going channels ahead of other messages not hav 
ing preference indicating code combinations in 
corporated thereWith. 

172. A telegraph office having storage means 
for initially storing messages to be transmitted 
therefrom, outgoing channels for transmission of 
such messages, one or more priority paths and 
one or more non-priority paths leading from 
said storage means, means for preventing trans 
mission of a message over a non-priority path to 
or toward a given outgoing channel So long as a 
stored message directed to said channel is stored 
in another means of initial storage and awaiting 
transmission thereto over a priority path, and 
switching means operable by and in accordance 
With information incorporated with messages to 
direct messages from said storage means over pri 
ority or non-priority paths. 

173. In an eXchange or switching system, a plu 
rality of telegraph transmitters, a plurality of 
outgoing channels, switching means automati 
cally operable in accordance With and under con 
trol of different classes of messages for extend 
ing a path from one or another of said transmit 
ters over alternative routes dependent upon the 
CaSS of a given meSSage. 

174. In an exchange System, a plurality of 
telegraph transmitters, a plurality of channels, 
switching means for extending any one of said 
transmitters to a path of transmission from one 
of said channels over alternative routes, means 
whereby the messages transmitted over one class 
of route to an outgoing channel invariably take 
precedence over messages transmitted over the 
other class of route to said channel, and means 
operable automatically under control of coded 
information incorporated with each message to 
select a route of one or the other of said classes. 

HOWARD ID. COLMAN. 

REFERENCES CTE) 

The following references are of record in the 
file of this patent: 

UNITED STATES PATENTS 
Number Name Date 
Re. 22, 175 Potts -------------- Sept. 8, 1942 

597,689 Price -------------- Jan. 18, 1898 
1,567,599 KleinSchmidt ------ Dec. 29, 1925 
1,724,174 Bellamy et al. ------ Aug. 13, 1929 
1,831,399 Stevens et al. -----. Nov. 10, 1931 
1,895,097 Hallden ----------- Jan. 24, 1933 
1895,112 Wernan ----------- Jan. 24, 1933 
1,936,200 Locket et al. ------- Nov. 21, 1933 
1962,136 Colman ---------- June 12, 1934 
1987,742 Lawrence ---------- Jan. 15, 1935 
2,008,273 Chireix ----------- July 16, 1935 
2,182,634 Krum -------------- Dec. 5, 1939 
2,193,967 Kleinschmidt ------ Mar. 19, 1940 
2,206,646 Schneider ---------- July 2, 1940 
2,232,166 Colman ------------ Feb. 18, 1941 


