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UNITED STATES PATENT of FICE 
2,424,244 

CIRCUIT FOR LOCKING SERVICE OBSERV 
NG TELETYPEWRITER, DURING SUPER 
WISORY SIGNA, RECEPTION 

Tola, A. Marshall, Floral Park, N. Y., assignor to 
Bell Telephone Laboratories, Incorporated, New 

2,424,244 

York, N. Y., a corporation of New York 
Application October 5, 1945, Serial No. 620,607 

(C. 178-74) 6 Claims. 

This invention relates to teletypewriter switch 
ing Systems and particularly to service observing 
circuits used in connecton with cord circuits in 
SWitching operators’ positions at manually op 
erated teletypewriter SWitchboards. 

Operator's position. 

tors. 

corresponding to 

a high Standard of service. 

of the Several teletypewriters. 

cuit. 

2 
is maintained in an operated position for the 
duration of the continuous disconnect signal. 
However, should the teletypewriter at the service 
observing position be in connection with the 
SWitching operator's cord circuit at the time a 

An object of the present invention is to re 

This object more Specifically Stated is to elec 

Another object is to control the locking means 

Heretofore in teletypewriter switching systems 

It is old in the teletypewriter exchange sys- s continuous disconnect signal is received and it is 
tems art to provide means for flexibly inserting desired to retain the service observing teletype 
a teletypewriter for monitoring purposes in the writer in Such connection until the cost informa 
Communication lead of a subscriber line circuit tion is furnished to the subscriber, the service 
or a repeater cord circuit at a regular switching observing teletypewriter would receive the con 

One such monitoring cir- tinuous disconnect signal and its Selector cam 
cuit is utilized for service observing, which is shaft Would continue to Spin for the duration of 
preferably performed in a separate room out of the disconnect signal, which in some cases might 
Sight and hearing of the regular switch opera- be for several minutes, the time required by the 

The service observing circuit is equipped 5 switching operator to compute the necessary 
With means capable of recording the messages charges for the subscriber. Then, again, in re 

the communication signals Sponse to a recall signal received from the Sub 
transmitted over a line or a trunk and for pro- scriber's line over the cord circuit, the line cir 
ducing Supervisory signals indicating the status cuit may be held open for a considerable time, 
of the call over the circuit connection estab- 20 say as long as seven seconds in accordance with 
lished for communication purposes. The service the usual practice employed on toll lines as de 
observing circuit provides an indication of wheth- scribed in Lane et al. Patent 1,979,273, dated No 
er or not the cord circuit supervisory signals are Wember 6, 1934, and in this event the selector can 
functioning properly and furnishes also a check shaft of the service observing teletypewriter 
on the manner in which a call is handled by a 2 would spin until the typing key of the switching 
regular SWitchboard Operator. This is invaluable operator's cord circuit connected to the toll line, 
in the training of operators and in maintaining is Operated to connect the Switching Operator's 

teletypeWriter to the cord circuit and therefore 
In a Service observing room where there may to the line circuit for communication purposes. 

be several teletypewriters operating simultane- 30 
Ously, considerable noise is created by the Whirl- duce operational noise in a service observing 
ing of the transmitting, or selector, can shafts room by preventing, when open line signals of 

A considerable long duration such as employed for giving an 
amount of this whirling is what is known in the indication for recalling the operator or discon 
art as free whirling, or spinning, and should be 35 hecting are on a Subscriber's line, the free Whirl 
prevented, thereby reducing the noise to a min- ing of the Selector can Shaft of a service observ 
imum. This free whirling of a can shaft occurs ing teletypewriter which at the time is operatively 
when the observer's teletypewriter is operatively connected through a switching operator's cord 
connected through a switching operator's cord circuit to the Subscriber's line. 
circuit to a subscriber's line circuit during (1) 0 
the idle periods, that is, when the observer's tele- trically maintain, or lock, the printer selector 
typewriter is usable but not operating and magnet of a service observing teletypewriter in 
neither message signals nor the normal rest sig- an operated position during the time that a long 
nal are on the line or the cord circuit, (2) the recall signal or a continuous disconnect signal is 
transmission of a recall signal and (3) the trans- 45 on the Subscriber's line to which the teletype 
mission of a disconnect signal, which is a con- Writer is connected through a SWitching opera 
tinuous Space, or open condition, on the line cir- tOr's cord circuit. 

At certain times, as, for example, when 
a Subscriber who has a standing order to receive of the printer selector magnet of a service ob 
information regarding the duration and cost of 50 serving teletypewriter by Supervisory signals re 
all outgoing calls disconnects at the completion ceived over a subscriber's line, thereby avoiding 
of any Such call, the regular switching operator, the use of message signals for such a purpose. 
who computes and Supplies the information, gen 
erally has the typing Cr printer key of the cord using manually operated SWitchboards Only, the 
circuit released but the cord circuit remains con- 55 teletypewriter sets at the regular switching op 
nected to the line during the calculation of the erators' positions and the supervisor's desk were 
time and charge. The switching operator's tele- equipped With anti-Spin means for locking the 
typeWriter may or may not continue to receive teletypewriter against free whirling of the Selector 
the continuous disconnect signal depending on can shafts. Some of these anti-Spin means are 

60 whether or not the typing key of the cord circuit arranged to lock mechanically as disclosed in 
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Burcky et al. Patent 1,947,694, dated February 20, 
i934 and Reiber et al. Patent 2,021,383, dated 
November 19, 1935, whereas others are of the 
electrically locking type such as disclosed in Locke 
et al. Patent 2,237,154, dated April 1, 1941, and . 
Large Patent 2,222,672, dated November 26, 1940. 
In the Locke et al. patent the Supervisor's tele 
typeWriter, as well as the Switching operator's 
teletypewriter, is provided with anti-spin means, 
the operating circuits of the teletypewriters be 
ing shown, in schematic form, in Figs. 3 and 5, 
respectively. In the Locke et al. System the 
supervisor's teletypewriter, when connected to a 
Switching operator's cord circuit, is connected in 
series with the switching operator's teletype 
Writer and both teletypewriters depend, for their 
operativeness, on whether or not the typing key 
(key 96 for the cord circuit shown in Fig. 2 of 
Locke et al. Patent 2,237,154, supra) of the par 
ticular cord circuit, selected for connection to a 
Subscriber's line, is operated. In other words, in 
order to operate a supervisor's teletypewriter 
through a switching operator's cord circuit the 
typing key of the Selected SWitching operator's 
cord circuit must he in an operated position, and 
therefore, it can be said that the printer selector 
magnet of the Supervisor's teletypewriter is con 
trolled by means of the typing key of the Switch 
ing operator's teletypewriter. However, the same 
should not be true of the printer selector magnet 
of the service observing teletypewriter, because 
the latter Would be connected in the Switching 
operator's cord circuit at a point which is inde 
pendent of the position to which the cord circuit 
typing key is Operated. The fact that the loca 
tion of the service observing teletypewriter is in 
dependent of the location of the cord circuit typ 
ing key, is made necessary in order that the serv 
ice observing teletypewriter may be operatively 
Connected in the cord circuit at times when the 
cord circuit typing key is restored to normal, but 
the answering plug of the cord circuit is still con 
nected to the subscriber's line as when the sub 
Scriber Sends a disconnect signal and is awaiting 
information as to the amount of service charge 
assessed for a completed call. In both the Locke 
et al. and the Large systems the electrically lock 
ing anti-spin means are under the joint control of 
the message signals and a biasing current of a 
fixed value. The locking means in both systems 
employ a line relay having a line winding for re 
ceiving message signals and a biasing winding 
for receiving a current of fixed value from a local 
source, the current, when present, in the line 
Winding being of sufficient value to dominate that 
in the biasing winding. In both systems the 
printer selector magnets of the teletypwriters 
when operatively connected to the line are locked 
in a operated position during (1) the idle periods, 
(2) the transmission of a recall signal and (3) the 
transmission of a disconnect signal, but this lock 
ing control is had solely by the message signal 
current in the line circuit. 
According to the present invention electrically 

locking anti-spin means are provided for a service 
observing teletypewriter in a teletypewriter ex 
change System wherein the service observing tele 
typewriter is connected in a switching operator's 
COrd circuit, in series, with the switching oper 
ator's teletypeWriter, but independent of the lo 
cation of the typing key provided to connect the 
cord circuit to the switching operator's teletype 
Writer. The printer selector magnet of the 
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Service observing teletypewriter, like that of a 
Switching operator's or a supervisor's teletype 75 

4. 
Writer, is controlled by a line relay having a 
line Winding for receiving the message signals 
and a biasing winding, the current in the latter 
Winding being of such value as to control the 
relay only at such times when no current is pres 
ent in the line winding. However, the biasing 
current in the line relay controlling the printer 
Selector magnet of the Service observer's teletype 
Writer is not of a fixed value and is controlled 
by a local Source of Supervisory signals. The 
anti-Spin means of the present invention com 
prise a chain of three slow-release relays which 
is arranged to utilize such source of Supervisory 
Signals. This Source of Supervisory signals which 
is located in the switching operator's cord circuit, 
is applied under five different conditions, namely, 
(1) When the chain relays are in normal posi 
tions, that is, released, as prior to operating the 
typing key of the service observing operator's 
cord circuit to either an answering or calling po 
sition, and no current is present in the line Wind 
ing of the line relay; the chain relays closing a 
circuit extending through the biasing winding to 
permit a biasing current to flow in such a direc 
tion as to operate the line relay to its “marking' 
position thereby operating the printer selector 
magnet of the teletypewriter, (the release of the 
printer Selector magnet Would cause the teletype 
Writer cam shaft to spin); (2) when the typing 
key of the service observing operator's cord cir 
cuit is operated to its answering or calling posi 
tion the chain relays operate to close a biasing 
circuit wherein the biasing current flow reverses 
aS to tend to operate the line relay to its "spac 
ing' position, but the current in the line holds 
Operated the printer selector magnet; (3) when 
a recall signal is received over a short line circuit 
extending from a subscriber station known in the 
art as a local subscriber station, by momentarily 
opening the line circuit at the subscriber station, 
One or two, but not three, of the chain relays 
release, but by this time the line circuit is again 
closed after the momentary opening, to hold the 
printer Selector magnet Operated for the dulla 
tion of the recall signal which at the switching 
Operator's SWitchboard causes to be connected to 
the cord circuit a source of alternating current 
for effecting a flashing of the Supervisory lamp 
in the cord circuit at the switching operator's 
position and the supervisory lamp in the cord 
circuit at the service observing operator's turret, 
(4) When the recall signal is received over a long 
repeatered line circuit extending from a Sub 
Scriber station known in the art as a toll line sub 
Scriber station, by opening the line circuit at the 
subscriber station through operating a key which 
is automatically held open for a period of seven 
seconds, the three relays operate in sequence 
Whereby the flow of line relay biasing current is 
reversed in its direction to hold the printer Se 
lector magnet operated before the Supervisory 
lamps begin to flash, at which time the line cir 
cuit is automatically closed, and (5) when a dis 
connect is received over the line circuit by re 
storing to normal the subscriber station loop cir 
cuit a steady ground is maintained connected to 
the line circuit to cause a steady light in the 
supervisory lamp of the Switching operator's cord 
circuit and the Supervisory lamp in the service 
observing operator's turret, and the three relays 
release to close the line relay biasing circuit 
wherein the direction of current is such as to 
operate the line relay to its “marking' position 
and therefore the printer selector magnet is main 
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tained operated until the switching operator re 
moves the cord circuit from the line circuit. 
A feature of the invention is the provision in 

the service observing operator's cord circuit, of 
three relays of the slow-to-release type arranged 
under the control of Supervisory signals for elec 
trically locking the printer selector magnet of a 
teletypeWriter in a mark, or operated, position. 
Another feature is the provision of a line relay 

having Windings in the communication and the 
biasing circuits, respectively, for controlling the 
printer selector magnet of a service observer's 
teletypewriter, the current flowing in the com 
munication, or line, winding being of a value 
Sufficiently high to dominate that flowing in the 
biasing Winding. The current in the biasing 
winding is subject to reversals in direction de 
pending upon the various stages through which 
a call over the transmission line or trunk pro 
ceeds. This biasing current is arranged (1) 
under normal conditions, that is When the Serv 
ice observing teletypewriter is not connected to 
the answering or the calling end of any cord 
circuit at a regular switching operator's posi 
tion, to flow in a marking direction, whereby 
the armature of the relay is held in the mark 
ing position and the printer magnet of the Serv 
ice observing teletypewriter is accordingly held 
operated to prevent free whirling of the printer 
selector camshaft; (2) during the receipt of mes 
sage signals for monitoring purposes, to flow in 
a spacing direction, whereby the relay is oper 
ated to its spacing position in response to Spac 
ing pulses in the incoming message signals; (3) 
upon the receipt of a recall signal from a short 
subscriber line as registered in the SWitching 
operator's cord circuit, to flow in a spacing di 
rection, thereby tending to operate the relay 
to its spacing position, but the Sudden reclosure 
of the line holds the relay in its marking posi 
tion, although the registration has caused an 
interrupter circuit to be applied to the sleeve 
conductor of the service observing Operator's 
cord until the typing key of the Switching Op 
erator's cord circuit is operated; (4) upon the 
receipt of a recall signal from a subscriber toll 
line, which holds the line circuit open for Seven 
seconds, to flow in a marking direction for the 
duration of the opening, but when the line re 
closes the line current resumes flowing, although 
the flashing of the supervisory lamps continues 
until the typing key of the switching operator's 
cord circuit is operated; and (5) upon the receipt 
of a disconnect signal to flow in a marking di 
rection whereby the relay operates to its mark 
ing position and is maintained in such position 
until the particular cord at the regular Switch 
ing operator's position is removed from the line, 
at which time the biasing current Will continue 
to flow in its marking direction to hold the relay 
in its marking position as hereinbefore stated. 
Another feature is the provision of means con 

trolled by three relays of the slow-to-release type 
for effecting the reversals in the direction of the 
biasing current in the relay of the service ob 
serving operator's teletypewriter. 
Another feature is the provision of Switching 

means for connecting the service observing tele 
typewriter to either the answering or the calling 
end of any one of the cord circuits at a switch 
ing operator's position whereby the reversals in 
the direction of the biasing current in the line 
relay in the teletypewriter circuit may be effected 
when monitoring either end of a cord circuit. 
The invention Will be more readily understood 
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6 
from the following description when read in 
connection. With the accompanying drawing of 
Which: 

Fig. 1 shows a cord circuit of a switching op 
erator's position at a subscriber switchboard, the 
cord circuit being provided with a termination 
at a service observing operator's position at a 
monitor board in another room from that of the 
switching operators; 

Fig. 2 shows a cord circuit at the service ob 
serving operator's position at the monitor board 
with provision for inserting a teletypeWriter. Set 
circuit; and 

Fig. 3 shows the Service observing teletype 
Writer set circuit arranged for connection to the 
service observing operator's cord circuit. 
In arranging the service observing circuit 

herein to connect to a cord circuit instead of to 
the Subscriber line circuit, a number of advan 
tages are afforded and these advantages are set 
forth in Large et al. Patent 2,233,056, dated Feb 
ruary 25, 1941. 

In Fig. 1, the cord circuit is shown in skele 
tonized form and for a detail showing, reference 
may be had to Figs. 3 and 4 of Large Patent 
2,222,672, dated November 26, 1940. The cord 
circuit is arranged at either end for connection 
to a subscriber line circuit such as shown in Fig. 

of Kinkead et al. Patent 2,024,581, dated De 
cember 17, 1935. The cord circuit has in addi 
tion to its terminations at the answering and 
the calling plug, service observing jacks where 
by a service observing operator's cord circuit may 
be connected thereto, 

In Fig. 2 the cord circuit at the Service ob 
serving operator's position is shown in Schematic 
form and includes supervisory lamps, a three 
way switch whereby service observations may be 
made as desired on communications incoming at 
either end of the switching operator's cord cir 
cuit to which it is connected at the time, and 
three slow-to-release relays arranged to be con 
trolled by the three-Way SWitch. 
In Fig. 3 the service observing operator's tele 

typewriter circuit is shown in Schematic form and 
includes a differentially wound line relay for Con 
trolling the operation of the printer Selector mag 
net, and a double plug arrangement, the two 
plugs serving to energize the primary, or line, 
and the secondary, or biasing, Windings, re 
spectively, of the relay. Among other elements 
included in the teletypeWriter circuit, there are 
provided, but not shown, local operating circuits 
for the driving motor which is aSSumed herein 
to be continuously operated. 
For the purpose of illustration it Will be as 

sumed that answering jack 92 and calling jack 
2, respectively, terminate subscriber line cir 

cuits and 3 at a regular switching opera 
tor's position at a subscriber's SWitchboard. The 
cord circuit shown in Fig. 1 is arranged to answer 
a call incoming over jack 2 and to complete the 
call over jack 2, although a call may be estab 
lished in the opposite direction. Connected in 
termediate answering plug (4 and the repeater 
relays represented diagrammatically by block R. 
are the service observing operator's position cir 
cuit jack 8 and its aSSociated Supervisory lamp 
), and intermediate calling plug and the 

repeater relays are service observing operator's 
position circuit jack and its associated Super 
visory lamp 9. When answering plug 4 and 
calling plug are connected to their respec 
tively associated jacks O2 and 2, the cord cir 
cuit is arranged to repeat message Signals be 
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tween the interconnected Subscriber lines. A 
service observing teletypewriter may at any time 
during the intercommunication, be connected to 
the established connection to monitor the signals 
incoming from either of the subscriber lines as 
shown and described in the large et al. Patent 
2,233,056, Supra, the line selected depending on 
the direction in which the three-way switch 26 
is operated. When SWitch 284 is operated to its 
answering, or left-hand, side the Service observ 
ing teletypewriter set is connected for making 
observations on the line terminating in jack C2 
and when the Switch is operated to its calling, or 
right-hand, Side, observations may be rinade On 
the line connected to jack 2. Supervisory 
lamps S and 9 remain lighted during the 
tirine that plugs 6A and are respectively in 
serted in jacks (32 and 2 for establishing a 
coillection and are extinguished only when the 
plugs are renoved. When plugs 205 and 2 are 
connected to jacks 8 and f 9, respectively, 
supervisory lamps 28 and 29, associated with 
the service observing operator's cold Circuit, are 
extinguished during transmission of message 
signals but register all Supervisory signals such 
as fashing when a recall signal is received over 
either of their respectively associated plugs 2 3 
and 2, and remaining energized, or lighted, 
when a disconnect signal is received. In response 
to a disconnect signal received over plug 205 or 
2. lamp 28 or 29 depending on the end of cord 
circuit receiving the disconnect signal, is lighted 
steadily until the established connection is 
broken. 
When the teletypewriter circuit shown in Fig. 3 

is connected to the service observing operator's 
cord circuit and the motor start switch (not 
shown) is operated, the lower winding of line re 
lay 34 becomes energized in a direction that will 
hold the relay in its marking, or left-hand, posi 
tion, the circuit being traceable from grounded 
positive battery 24, resistance 25, inner upper 
arnature and contact of relay 2 i , back contact 
and lower armature of relay 23, contact spring 
and sleeve conductor of jack 26, sleeve conductor 
of plug 306, through the biasing, or lower wind 
ing of relay 394, tip conductor of plug 306 and 
jack 26, upper armature and back contact of 
relay 23, outer upper armature and contact of 
relay 2, to ground, and the relay 34 in its 
marking position maintains printer selector mag 
net 335 operated so that the teletypewriter se 
lecter cam shaft is prevented from whirling, or 
Spinning, When the teletypewriter is idle. When 
answering plug 04 is connected to answering 
jack 2 and calling plug f is connected to call 
ing jack 2 and the plugs 205 and 217 are re 
spectively connected to jacks 98 and 9, the 
circuit just traced remains unchanged. How 
ever, should switch 234 be operated to either its 
answering or its calling side, a circuit is closed 
at one of its lowermost normally open contacts for 
operating relay 2 to effect, in sequence, the 
cperation of relays 22 and 23. Relays 2, 
22 and 23, upon operating, close a circuit 
traceable from grounded positive battery 2, 4, 
resistance 25, contact and outer upper armature 
of relay 22, front contact and upper armature 
of relay 23, tip spring of jack 2 6 and plug 
36, through the lower winding of relay 394, 
through the conductor of plug 306, sleeve con 
ductor and spring contact of jack 26, lower 
armature and front contact of relay 23 to 
ground at the lower armature and contact of 
relay 2 f2, and the current flowing in the lower 
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8 
winding of relay 334 is thereby reversed tend 
ing to operate relay 394 to its spacing, or right 
hand, position. Relay 304, howevel, remains 
at this time in its marking, or left-hand, posi 
ticin due to a dominating current flowing in its 
line, or upper, winding over a circuit traceable 
froin grounded negative battery (not shown) in 
the subscriber line circuit to a grounded positive 
battery (not shown) in the repeater of the 
Switching operator's cord circuit. The line cir 
cuit, is traceable over a path determined by the 
direction in which Switch 204 is operated, for 
example, should it be assumed that SWitch 204 is 
in its answering, or left-hand, position, then the 
line circuit would be traceable from grounded 
in egative battery shown in Fig. 1 of the Krecek 
iatent 2,024,581, Supra, through the Subscriber's 
Station to the ling conductors of jack 92 and 
pitig 4, conductor 6, tip conductors of jack 
GS and plug 25, the uppermost normally open 

contacts at the left side of Switch 234, con 
ductor 233, sleeve conductors of jack 20 and 
})}l!g 39 , through the upper, or line, winding of 
relay 34, break key 303, transmitting contacts 
3 C2, tip conductors of plug 38 and jack 20, con 
ductor 238, middle normally open contacts at the 
left side of Switch 24, conductor 29, ring con 
dictors of plug 265 and jack 38, conductor 8, 
through the upper Winding of repeater relay 3 
(iot shown), to grounded positive battery at the 
ilarking contact and armature of repeater relay 
3 2 (not showin). The repeater relays 3 and 
33 ai'e shown in Fig. 3 of Large Patent 2,222,672, 
Supra. During the transmission of message sig 
nais, relay 304 responds to such signals to effect 
the operation of printer magnet 305 whereby a 
record is made at the service observing operator's 
telety ()&Writer of the messages, incoming or out 
going, depending upon the position to which 

th 24 is operated. 
Recall Signals 

To describe the circuits involved in sending 
recall signals reference is made to Large Patent 
2,222,672, supra, page 6, line 70, second column. 
When a recall signal is transmitted from either 
of tWO interconnected subscriber stations, such as 
When the subscriber operates a local non-locking 
flash, or recall, key, ground at the subscriber 
station is momentarily connected to the tip con 
ductor of answering plug 04 or calling plug 
depending upon which one of the interconnected 
subscriber stations is involved in sending the 
recall signal. Typing key 3 is shown in its 
normal position. 
Should it be assumed that a recall signal is re 

ceived from the line connected to jack 02, ground 
is connected to the tip conductor of answering 
plug 94, and relay 9 would operate. Relay 

9, upon operating, operates relay f2). Relay 
2) locks in its operated position and prepares 
a circuit which closes when relay 9 releases at 
the time the recall key at the subscriber's station 
restores itself to normal, the circuit being trace 
able from ground, through sixty impulse per 
minute interrupter 2, the upper armature and 
contact of relay 28, back contact and inner lower 
armature of relay 9, then over parallel paths, 
one through the filament of supervisory lamp 
22, to grounded battery and the other over con 
ductor 23, sleeve conductor of jack 08 and plug 
285, through the winding of relay 22), to grounded 
battery. Relay 220 is normally biased in the posi. 
tion shown but in response to the current in the 
interrupting circuit including interrupter 2 

  



operates to flash supervisory lamp 218. The 
service observing operator responds by operating 
switch 204 to its left-hand position, if the switch 
is not already in this position when lamp 218 
flashes. Lamp 22 likewise flashes simultane 
ously so that both the switching operator and the 
Service observing operator are informed that a 
recall signal is being transmitted from the Sub 
scriber station associated with answering jack 
02. The regular switching operator also re 

sponds by operating typing key 3 to connect a 
teletypewriter 36 to the regular switching cord 
circuit. Relays 9 and 20 respectively, corre 
sponding to relays 386 and 307 shown in Fig. 3 
of Large Patent 2,222,672, Supra, wherein their 
respective operating circuits are shown and de 
scribed in detail. Typing key 308 also shown in 
Fig. 3 of Large Patent 2,222,672 is representative 
of the typing key 3 used, in the present speci 
fication. Relay 22, upon Operating, to its left 
hand contact for each interval of current flowing 
through interrupter 2, remains operated for 

; each interval of current which is of a Sufficient 
: duration to probably effect the release of slow 
Irelease relay 2, and possibly slow-release relay 
22, but not slow-release relay 23. Therefore 
the biasing current in the circuit hereinbefore 
itraced continues to flow in such a direction as to 
tend to operate relay 304 to its spacing position. 
However, the tip conductor of answer plug 04, 
by the release of the subscriber's recall key, has 
been restored to close the communication, or line, 
circuit, and relay 34 is now in its marking, or 
jeft-hand position under the domination of line 
: current in its upper winding. Thus the selector 
scam shaft of the service observing teletypewriter 
is prevented from Spinning in response to a recall 
signal. Relay 304 during the recurrent operations 
of relay 220 is in a condition to follow message 
signals in the line circuit whereby the service 
(observing operator is permitted to observe what 
is taking place between the subscriber and the 
regular switching operator. Relays 05, 32, 33, 
134 and 35 respectively, correspond to relays 
39.6, 39.6, 303, 365 and 4 9 of Large Patent 
2,222,672, Supra. 
Should it be assumed that ground is connected 

to the tip conductor of calling plug f, relays 
.24 and 25, respectively, would operate, in se 
tuence, in a manner similar to that of relays 
317 and 3.8 shown in Fig. 3 of Large Patent 
2,222,672, Supra. Interrupted current through 
interrupter 2t would be effective to cause lamps 
27 and 29 to flash in response to the recall 

signal received over the subscriber line termi 
nated in jackii 2. The service observing operator 
operates SWitch 24 to its right-hand position 
if it is not already in this position when lamp 29 
flashes. Relay 22, upon operating to its right 
hand contact for each interval of current flowing 
through interrupter 2, remains operated for 
each interval of current Which is of a Sufficient 
duration to probably effect the release of slow 
release relay 2, and possibly slow-release relay 
2 2, but not slow-release relay 23, assuming, 
of course, that switch 204 was operated to its 
right-hand position. The biasing current in the 
circuit established by relays 22 and 23 in their 
operated positions providing that relay 22 did 
not release in response to the recall signal, tends 
to operate relay 324 to its spacing position. How 
ever, inasmuch as the tip conductor of plug if 
has been restored to close the Communication, 
or line, circuit by the release of recall key at the 
subscriber's station connected to jack 2, this 
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biasing current is at this time Without effect, 
because relay 304 during the recurrent operations 
of relay 22 remains in its marking, or left-hand, 
position as hereinbefore described when the re 
Current operations of relay 220 were taking place, 
and the selector camshaft of the service observ 
ing teletypewriter cannot spin in response to a 
recall signal received over plug . Relays f, 
f26, 29 and 30, respectively, correspond to relays 
320, 39, 315 and 36 of Large Patent 2,222,672, 
Supra. 
Should the recall signal be received over a sub 

Scriber toll line circuit Wherein a repeater is en 
ployed, the line would be automatically held open 
for seven seconds as described in Lane et al. Pat 
ent 1,979,273, supra, and during this compara 
tively long interim slow-release relays 2, 22 
and 23 would release to close the normal circuit 
for biasing line relay 304. The current in the 
normal biasing circuit flows in Such a direction 
as to operate relay 304 to its marking position 
whereby printer selector magnet 305 is locked in 
its operated position. At the termination of the 
Seven Seconds interval the Source of alternating 
current at the switching operator's SWitchboard is 
connected to the cord circuit for flashing the Su 
pervisory lamps in both the switching operator's 
cord circuit and the service observing operator's 
cord circuit, and the line circuit automatically 
closes. From this point on the operational pro 
cedure of the cord circuits is the same as that 
hereinbefore described in connection With a re 
call signal received over a short subscriber line 
circuit. 

Disconnect signals 
To describe the circuits involved in sending dis 

connect signals, reference is again made to Large 
Patent 2,222,672, supra. 
When a disconnect signal is transmitted from 

either of the interconnected stations, a perma 
nent, instead of a momentary, ground is connect 
ed to the tip conductor of the jack terminating 
the line Over which the disconnect signal is re 
ceived. 
ASSume that the permanent ground is received 

over the tip conductor of answering jack 02, re 
lay 9 operates and remains operated to close 
a circuit from ground at the armature and con 
tact of relay 9, then over parallel paths, one 
extending through the filament of Supervisory 
lamp 22, to grounded battery and the other ex 
tending over conductor 23, sleeve conductors of 
jack 08 and plug 295, through the winding of 
relay 220, to grounded battery. Lamp 22 remains 
lighted as long as answering plug 64 remains 
connected to answering jack 2. Relay 220 op 
erates to its left-hand position to light supervis 
.ory lamp 28. Switch 204 is operated to its left 
hand position, if it is not already in this position 
at the time lamp 2 8 becomes lighted. Relay 22, 
upon operating to and remaining in its left-hand 
position, permits all the slow-to-release relays 
2, 22 and 23 to release thereby closing a cir 
cuit hereinbefore traced, to reverse the current in 
the biasing, or lower, winding of relay 39A. Inas 
much as the line circuit is now open no current 
flows in the line, or upper, winding of relay 304, 
and Ordinarily the relay Would operate to its 
Spacing, or right position, but the biasing current 
in the lower Winding of the relay has now been 
reversed by the release of relays 2, 22 and 23 
and relay 304 therefore remains in its marking, or 
left-hand, position. Thus, the printer magnet 35 
is locked in its operated position for the duration 
of the disconnect signal or as long as the plug & 
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remains in connection with answering jack 02, 
and the service observing teletypeWriter is not 
free to Whirl Or Spin. 
A disconnect signal received over the line ter 

minating in calling jack 22 causes a permanent 
instead of a momentary ground to be connected 
to the tip conductor of jack f2 whereby relay 
24 becomes operated and remains operated to 
connect ground at its upper armature and front 
contact to a circuit having parallel paths, one ex 
tending through the Supervisory lamp 27, to 
grounded battery and the other extending OWer 
conductor 28, sleeve conductor of jack O and 
plug 27, through the winding of relay 22, to 
grounded battery. Lamp 2 remains lighted as 
long as plug is connected to calling jack f2. 
Relay 22 operates to its right-hand position to 
light lamp 2 9 and the relay remains operated to 
maintain the lamp lighted. The Operation of re 
lay 22 to its right-hand position permits the re 
lease of slow-release relays 2, 22 and 23 as 
hereinbefore described, providing switch 204 is 
operated to its right-hand position at the time. 
Thus the printer magnet 305 is maintained in its 
Operated position to prevent free whirling, or 
spinning of the selector can shaft of the Service 
observing teletypeWriter. 
What is claimed is: 
1. A printing telegraph System comprising a 

signal transmitting and receiving means at the 
termini thereof, a plurality of channels, a cord 
circuit including a typing key for interconnect 
ing said channels, a transmittings and receiving 
means connected to Said cord circuit by means 
of Said typing key for communication. With one Or 
more of Said means at the termini, a Second cord 
circuit arranged for connection with the first 
mentioned cord circuit at a point independent of 
the control effected by said typing key and in 
cluding a transmitting and receiving device, and 
current reversing means responsive to a pro 
longed signal received from any One of Said 
channels for electrically locking Said device in 
a non-operative condition during the time that 
said signal is being received from said one inter 
connected channel. 

2. In a printing telegraph System, a plurality 
of channels, a link circuit for interconnecting 
said channels, telegraphic communication means, 
SWitching means for connecting Said communi 
cation means to Said link circuit for Communi 
cation betWeen Said interConnected channels, a 
printing device, a cord circuit for connecting 
said printing device to said link circuit, a source 
of Supervisory signals with means for connect 
ing said source to said link circuit and said cord 
circuit in response to a prolonged signal received 
from either of said interconnected channels, 
slow-acting means responsive to Supervisory 
signals from said Source for electrically locking 
said device in a non-operative condition when 
said link circuit and said COrd circuit are in con 
nection with any one of said interconnected 
channels over which said prolonged signal is re 
ceived. 

3. In a teletypewriter switching system, a plu 
rality of telegraph circuits, a cord circuit for 
interconnecting said circuits, teletypeWriting 
means, switching means for connecting said tele 
typewriting means to said cord circuit for com 
munication over Said interconnected circuits, a 

12 
teletypewriter and an operating relay therefor, a 
second cord circuit with means for connecting 
said teletypewriter to the first-mentioned COrd 
circuit, a source of supervisory signals with 
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means for automatically connecting Said Source 
to both of said cord circuits in response to a 
prolonged signal received from either of Said in 
terconnected circuits, and SOW-acting means 
responsive to supervisory signals from Said 
source for reversing the current in the Winding 
of said relay to electrically lock said teletype 
Writer in a non-operative Condition. 

4. In a teletypewriter switching system, a 
plurality of line circuits, a cord circuit With 
means for interconnecting said circuits, said cord 
circuit, including a teletypewriter and a two-po 
Sition switch for connecting said teletypeWriter 
for communication purposes over said intercon 
nected circuits, a source of supervisory signals 
with means for connecting said source to said 
cord circuit in response to a prolonged signal 
received over any one of said interconnected cir 
cuits, a second teletypeWriter With means for 
connecting said second teletypewriter to said 
cord circuit independent of the control effected 
by Said two-position SWitch, a relay for control 
ling the operation of said second teletypeWriter, 
and current reversing means for controlling said 
relay in response to Supervisory signals from 
said source for electrically maintaining Said sec 
ond teletypeWriter in a non-operative Condition 
for the duration of the prolonged signal. 

5. In a teletypewriter SWitching System, a plu 
rality of line circuits, a teletypewriter cord cir 
cuit for interconnecting said line circuits, a 
Source of Supervisory signals With means for COn 
necting said source to said cord circuit in re 
Sponse to a prolonged Signal received over any 
one of Said interconnected line circuits, a service 
observing cord circuit, a teletypewriter included 
in Said Service Observing cord circuit, a relay 
comprising a line Winding and a biasing winding 
for controlling the operation of said teletype 
Writer, and current reversing means connected to 

5 the biasing Winding of said relay comprising a 
plurality of slow-acting relays adapted to re 
Spond to the Supervisory signals from said source 
for electrically holding said relay and the printer 
magnet of said teletypewriter in an operated, or 
marking, position for the duration of the pro 
longed signal. 

6. In a teletypewriter switching system, a plu 
rality of communication channels, a teletype 
Writer link circuit for interconnecting said chan 
nels, a source of supervisory signals with means 
for Connecting said source to said link circuit in 
response to a prolonged signal received over any 
One of Said interconnected channels, a teletype 
Writer Service observing circuit including a tele 
typeWriter and a control relay means for con 
necting said service observing circuit to said link 
circuit for communication over said channels, 
and electrically operated locking means respon 
Sive to the Supervisory Signals from said source 
for making said teletypewriter non-operative, 
said locking means comprising a source of bias 
ing current for said relay and a slow-acting de 
Vice for reversing the current from said source 
of biasing current while said prolonged signal is 
being received. 

TOTA A. MARSHALL. 


