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This invention relates in general to trouble 
alarm signaling circuits adapted for use in tele 
typewriter communication systems and is par 
ticularly applicable to carrier current communi 
cation Systems, unattended telephone repeater 
stations on metallic lines, unattended pumping 
stations in a pipe line system, substations on 
power transmission lines and other unattended 
stations in similar types of service. 
An object of the invention is to record at an 

attended station or central office trouble that 
occurs in any one of a plurality of circuits at a 
distant point or station, and to correct it by 
means of permutation code signals transmitted 
from the attended station or central office. 

According to the present invention there is 
provided at each of several unattended outly 
ing stations (1) a plurality of permutation sig 
inal coding relays individually operable in response 
to the occurrence of a trouble condition, (2) a 
transmitting rotary distributor of the start-stop 

...type, (3) a bulletin type of teletypewriter 
equipped with Special facilities operable alterna 
tively and selectively to perform printing opera 
tions or switching operations, the additional fa 
cility including a printing suppression feature 
and a set of selector vane controlled switching 
contacts for operating a fan circuit, and (4) 
means responsive to signals received from the 
attended central office for operating the selector 
vane controlled contacts to perform, by means 
of the fan circuit, switching operations for cor 
recting trouble conditions such as the switching 
in. of sparefuses, spare vacuum tubes and other 
corrective operations. The occurrence of a trou 
ble condition at any unattended station results 
in the transmission of motor start signals to 
start, the teletypewriter motors at all stations in 
the system. Thereupon the outlying station 
transmits signals representing the identity of the 
Station, and the identity of the trouble condi. 
tions which are recorded at all stations as well 
as at the central office. The outlying station 
also transmitS carriage return and line feed sig. 
nals to all stations and to the central office. 
A feature of the invention is the automatic 

transmission from a distant unattended station 
or outlying point, of a series of alarm signals 
using teletypewriter characters to represent, the 
several types of trouble. 
Another feature is the provision of means to 

prevent two teletypewriter sending equipments 
at outlying points from sending signals auto 
matically indicating trouble to the central office 
at the same instant, 
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Another feature is the provision of means for 
recycling after a predetermined interval and re 
sending of several alarms. 
Another feature is the provision of means for 

starting the remote unattended station from a 
central attended point and causing the unattend 
ed station to send signals giving the type of 
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trouble present or, if no type of trouble is present, 
to send a signal upon completion of the search. 
indicating that the said signal has been received. 
Another feature is the provision of means for 

correction of certain of the troubles at the un 
attended station by teletypewriter signals from 
the attended station or central office. 
Another feature is the provision of communi 

cation line facilities between the unattended sta 
tion and the attended station, or central office, 
When a trouble man is at the unattended sta 
tion. . . . . 

Another feature is the adaptation to a system 
herein disclosed of a telegraph printing and 
Switching instrumentality in which the Switching 
Selections are additional to and substantially 
commensurate with the printing selection neither 
of which embraces substantially the full possil 
bility of the signaling code employed. - 
A better understanding of the invention may 

be had from the following description and ae 
companying drawings of which: 

Fig. I shows in part, the equipment in sche 
matic at one of the outlying stations connected 
by means of a line circuit through a second out 
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lying station to the central office, and 
Fig.2 shows the balance of the equipment in 

schematic at the first-mentioned outlying sta 
tion. 
The outlying station wherein the equipment is 

shown in schematic form in both Figs. 1 and 2, 
is referred to herein as station A and the sec 

40 Ond outlying station shown herein in diagram 
matic form is referred to herein as station B. 
The use of reference characters follows a plan. 

Thus all relays shown in each figure have ref 

45. 
erence characters consisting of numerals and let 
ters, the numerals shown as prefixes correspond 
ing to the number of the figure in which the par 
ticular relay is located. All other parts of the 
circuit are designated by numerals only, for in 

50 
stance, those parts of Fig. 1 are designated with 
numerals between 100 and 199, those in Fig. 2 
are designated with numerals between 200 and 
299 wherein the first, or hundreds, digit desig 
nates the figure in which the particular part is 

55 
found. Referring to Figs. 1 and 2, a line circuit.com 
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prising conductors Li and L2 extends from the 
central office C. O. shown in diagrammatic form, 
through an outlying station B to the outlying 
station A. The equipment at station B is under 
stood herein to be similar to that at station A. 
Other outlying stations similar to the station 
shown in schematic may be had in the System 
if desired. 
The equipment shown in station A is arranged 

to record four different kinds of trouble in the 
circuit operation, although any reasonable num 
ber of trouble sources may be provided and re 
corded. To perform these functions there is pro 
vided a rotary selector SWitch comprising termi 
nal banks 83 and 94 each having a number of 
terminals equal in number to the arrangements, 
or groups, of circuits wherein trouble might oc 
cur plus four, the four extra terminals on each 
of these banks being provided for purposes which 
will be hereinafter described. Should the switch 
banks be equipped with more terminals than de 
sired the remaining terminals over the number 
of circuit groups provided, would be strapped to 
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a ground connection, and the switch upon being 
operated to its last active terminal, Would con 
tinue to operate over its grounded terminals to 
its starting, or normal, position. The rotary Se 
lector switch shown in Fig. 1 is arranged for 
twenty-two terminals. The terminals of bank 
No. 103 are arranged as follows: Terminal No. 1 
is normal and is always open; terminal No. 2 is 
connected to the innermost left-hand arnature 
of station call relay -A-SC; each of terminals 
Nos. 3 to 6 is connected to the left-hand arma 
ture of a trouble relay of relays I-A-, -A-2, 
f-A-3 and A-A-4; each of terminals NoS, 7 
to 20 are shown open although One or more of 
these terminals may be connected to one or more 
other trouble relays if provided; terminal No. 21 
is connected to the operating circuit for carriage 
return relay A-CR; and terminal No. 22 is con 
nected to the operating circuit for line feed relay 
-LF. Each of the trouble relays is provided 
for a group of circuits that may be considered 
as being of one type and therefore each of the 
trouble relays when operated record a distinct 
type of trouble. The terminals of bank 04 are 
arranged as follows: Terminal No. 1 is connected 
to the normally open Stunt Contacts 20; termi 
na. No. 2 to the innermost righthand armature 
of Station call relay -A-SC, the armiature be 
ing normally closed to its back contact; each of 
terminals Nos. 3 to 6 is connected to the normally 
closed back contact and righthand armature of 
a trouble relay of relays i-A-, f-A-2, 
-A-3 and i-A-4; terminals Nos. 7 to 20 are 
shown connected to ground to permit the brushes 
of both banks 3 and 4 to return to their re 
spective normal positions when the Switch banks 
have more terminals than desired in the particu 
lar System; and terminals Nos. 21 and 22 are 
open. It is assumed that in a full capacity Sys 
tem there will be considerably more than four 
alarm circuits, shown herein, to be recorded. 

Relay -A-SC is the station call relay and a 
corresponding relay Will be furnished for each 
of the other outlying stations connected to the 
line, relay -B-SC for station B, relay -C-SC 
for station C and so forth. At each station there 
is a trouble relay for each group of circuits ca 
pable of giving an alarm and therefore these re 
lays are provided to indicate trouble when troll 
ble occurs. Of the trouble relays shown at sta 
tion A, Fig. 1, relay -A- is connected to re 
cord trouble in the fuse alarm arrangement for 
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4. 
circuit group 95, each conductor 35-i, [05-2, 
and So forth, of Which, may be connected in turn 
to the load circuit S. Likewise relays -A-2 
and E-A-3 are connected to record trouble in 
the Vacuum tube circuit and generator Set 
circuit f (8, respectively. Relay f-A-4 is pro 
vided for another type of trouble not shown. 

ASSociated with the station call and trouble 
relays at each Station are other relays, for ex 
ample such other relays shown at Station. A 
which are relays -A associated with station call 
relay -A-SC and relays -, -2, -3 and 
-4 are respectively associated with trouble re 
lays -A-, -A-2, I-A-3 and f-A-4. 
Relay -A, upon Operating, sends out to each 
of the other stations and to the central office dur 
ing the operation of start-stop rotary distribu 
tor 08 through one revolution, a signal in per 
mutation code, corresponding to letter A to in 
dicate that there is trouble at station A. Like 
Wise each of relays -, -2, -3 and -4, 
upon Operating, Send out a Signal in permuta 
tion code, corresponding to the character, usual 
ly a numeral, to indicate the particular type of 
trouble that has occurred. Therefore there is a 
coding relay in the second-mentioned, or upper 
group, for each of the trouble relays such as re 
lays f-A-, -A-2, f-A-3 and f-A-4. 

Start-stop distributor 09 is driven by motor 
$ 3, through friction clutch f, Worm ff2, worm 
gear f S and main shaft 4. Start-stop rotary 
distributor 69 sends permutation code signals 
on a five-unit basis, but different from the stand 
ard start-Stop distributor in that the length of 
stop segment is increased to provide sufficient 
time for stepping of the rotary switch compris 
ing banks 03 and 94 and recycling of start mag 
net f 5. The stepping of the rotary selector 
SWitch and recycling of the distributor are ef. 
fected by means of contact set f 6. Each closure 
of contact set 6 at the end of each revolution 
of the distributor causes the rotary selector 
SWitch to step each of its brushes 7 and 8, 
hereinafter referred to as wipers, one step under 
the control of stepping magnet -STP, the step 
ping of wiper i from one terminal to the next, 
deenergizing a coding relay formerly energized 
and energizing the next coding relay if trouble is 
present on the circuit associated with the next 
coding relay in question. The coding relays con 
trol Start magnet 5 and When the selected re 
lay of the coding relay group is deenergized mag 
net 5 becomes released and brush arm 9 is, 
therefore, stopped by means of armature lever 
20 engaging projection 2 on cam 22 which 

is fixedly mounted on main shaft 4. 
In Fig. 2 is represented within closure 202 a. 

bulletin, or page, type of teletypewriter such as 
disclosed in W. Y. Lang's United States Patent 
2,318,168, issued May 4, 1943. The teletypewriter 
is equipped With Special facilities operable alter 
natively and selectively to perform printing op 
erations or Switching operations. The bulletin, 
or page, teletypewriter is ordinarily provided with 
a carriage, or type basket, which moves longitudi 
nally on a cylindrical page-width platen for char 
acter Spacing, and returns to a beginning-of-line 
position in response to an appropriate selective 
condition established by a received "carriage re 
turn' signal. In addition to the printing mech 
anism ordinarily provided, the teletypewriter rep 
resented within enclosure 202 is also provided 
With a switching control mechanism (not shown) 
which comprises a rockable cradle which Sup 
ports a plurality of pairs of electrical contact 



springs spaced substantially in accordance with 
the spacing of the signal responsive selector vanes. 
Aligned with each of the pairs of electrical con 
tact. Springs is a bell crank, one arm of which is 
-in. Operative relation to its associated contact 
Springs and the other arm of which is presented 
in the position occupied by an end portion of its 
associated selector vane when the vane is in 
marking position. Selectable mechanism is pro 
vided for causing the cradle which carries the sets 
of electrical contacts to be rocked by the function 
bail of the printer to cause the pairs of contact 
Springs to rock their associated bell cranks to 
ward the end of the selector vane. Those of the 
Selector. Vanes that are in marking position inter 
fere with rotation of the bell cranks and cause 
the further motion of the pairs of contacts to 
result in closure of the paths whereas those of 

...the selector Vanes that are presented in the spac 
ling position, do not interfere with the associated 
bell cranks and the bell cranks rock idly. Without 
effecting closure of their contacts. Electrical cir 
cuits controlled from the pairs of contacts estab 
lish. Switching conditions. The contact pairs con 
trolled from the selector vanes are, in response 
to a received signal, open or closed in a combina 
tion corresponding to the received signal, the 
closed contact pairs being effective to Operate re 
lays in the fan circuit. The relays in the fan 
circuit, upon operating, extend a ground connec 

...tion over a path for operating a device or instru 
mentality for effecting the desired correction in 
a circuit in which trouble exists. In Fig. 2 is 
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shown part of the switching control mechanism 
and it includes a printing Suppression contact pair 
.203, a set of selector vane controlled contact pairs 
204 to 208, and a contact pair. 209 for connecting, 
immediately following the establishment of a 
combination at contact pairs 204 to 208, ground 
to a circuit extended by means of the fan circuit 
to the device. Or instrumentality, that When Oper 
ated effects the desired correction. Contact pairs 
203 and 209 operate on a sequence function. Such 
as shift, blank or a character Selected, and aire 
respectively provided to control from the remote 
central office, the stoppage of motor 23 and 
the connecting ground to the circuit for correct 
ing trouble that exists. For a complete descrip 
tion of a bulletin, or page, type of teletypeWriter 
Wherein is, incorporated the above-mentioned 
switching control mechanism, may be had by ref 
erence to Lang's Patent 2,318,168, Supra. 

- ... In Fig. 1 of Lang's Patent 2,318,168, supra, the 
five contact pairs each comprising Spring men 
bers 72 and 79 correspond to selector Wane Con 
trol contact pairs 204 to 208 in the present ap 
plication, contact pair 27, corresponds to print 
ing suppression contact pair 283, and Spring mem 
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fan circuit, the different combinations bei fected by other particular signals received in th printer. For a complete description of the tele 

be had to United States Patent 1904,164, granted 
to S. Morton et al. on April 18, 1933. As the tele 

cams such as cams 219 and 220 drivenb 

6 

typewriter motor control mechanism shown 
grammatically as in enclosure 22, reference ay 

typewriter motor 213 starts and comes up to 
speed, contact pairs 214 and 215 close due to the 
action of centrifugal governor 216 which is 
mounted on the motor shaft 2 ft. The action of a centrifugal governor during operation is de 
scribed in United States Patent 1860,556, granted 
to J. H. Sole on May 31, 1932. ' ' ' . . . . . . . . . . . . . . . The teletypewriter control circuit comprises 
polarized relay2R-2 which is always connected 
in the line circuit, relay 2R- which is connected 
in the line circuit during idle periods onl d 

not when alarm signals are being transmitted, a 
delay device 2DR such as a dash-pot relay hav 
ing a solenoid, or plunger, in a mercury bath to 
give it a comparatively long time delay charac 
teristic so that it requires a definite time to op 
erate with alternating current applied continu 
ously, but on short breaks of current immediately 
recycles to its fully released position, and a til 
ing device comprising motor 28, a set of 
28 through worm 22, worm gear 222 and shaft 
223. Relays 2R-1 and 2R-2 are normally op 
erated, as shown. The timing device serves to 
prevent repeated transmission of troub i 
tions except at stated intervals as determined by 
the speed of rotation of the cam which 
erably one revolution in ten minutes. A suit able type of time delay relay having slow-operate 
and fast-release characteristics is well known in 
the art. Method of operation 
Assume that trouble occurs at an outlying point 

such as station A and that the indication of such 
trouble is caused by an excessive voltage in cir 
cuit 105-f which includes fuse 23 whereby fuse 
123 becomes burned out. Relay -A-F is asso 
ciated with the fuses in circuit group 105 and 
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therefore when fuse 23 burns out a circuit is 
closed for operating relay I-A traceable from 
grounded battery 24, bus-bar 25, alarm spring 
26 in its operated position in engagement with 
bus-bar 27, conductor 28, through the winding 
of relay --A-F to ground and relay -A-1 op 
erates. Fuse 23 is of the grasshopper type such 
as shown in United States Patent 2,148,542, 

ber contact 33 corresponds to contact pair 209, 
the five relays designated 3A and provided for 
use in the fan circuit corresponds to relays 2-f, 
2-2, 2-3, 2-4 and 2-5. In response to a par 
...ticular signal these relays of the fan circuit Op 
erate in a combination. Whereby a circuit is coin 
pleted to operate a device, such as stepping mag 
net. 2-STP. Magnet 2-STP, upon operating, 
causes brush 20 to move one step to its next 
terminal in bank 2 of a rotary selector switch, 
which in the case shown herein, connects a new 
fuse to the load circuit C6. Other stepping mag 
nets similar to magnet 2-STP may be provided 
for correcting other circuits in which trouble oc 
curs. Each of the other stepping magnets is 
operated by a circuit closed by a different.com bination of operated and unoperated relays in the 

60 

O 

granted to A. E. Dietz on February 28, 1939. The 
fuse element 23 holds under tension a coiled in 
dicating spring 29 to which a glass bead 30 is 
attached, and a flat alarm spring 26. They are 
mounted on opposite sides of a fibre strip about 
1% inch long and A2 inch wide and connected 
by fuse element 23, through a hole in the strip. 
When the fuse burns out both springs are re 
leased. The indicating Spring gives a visible sig 
nal by the glass bead being out of its normal po 
sition and the alarm Spring 26 makes contact 
With alarm bus-bar 27. 

Relay f-A-1, upon operating, closes at its 
right-hand armature and contact an operating 
circuit for station call relay -A-SC which now 
operates. When relay -A-SC operates its 
normally closed outermost left-hand armature 
and contact opens. Since this armature and con 
tact are in the line circuit the line circuit now be 

75 
comes open. The line circuit which is normally 
closed, extends from the positive pole of telegraph 

  

  



2,424,571 
7 

battery at the central office, over conductor L-f, 
through the winding of relay 2R-2 and 2R-, 
in series, over conductor L-3, outermost left 
hand armature and contact of relay f-A-SC, 
over conductor L-4, through the Winding of se 
lector magnet 2-SEL, transmitter contacts 237, 
over conductor L-5, Center ring, brushes and 
stop segment of rotary distributor 09, over con 
ductor L-2, through station B and the teletype 
writer equipment at the central office to the 
negative pole of the telegraph battery. Relay 
2R-, the winding of which is in the line circuit 
and is normally operated, releases and closes at its 
armature and contact a circuit traceable from al 
ternating current source 224, through the Winding 
of motor 2 8, conductor 225, armature and con 
tact of relay 2R-f, conductor 226, middle right 
hand armature and contact of relay f-A-SC, 
conductor 3 to the other side of source 224, and 
motor 28 starts. Motor 2 f8 is arranged as here 
inbefore stated to operate cam shaft 223 at a 
Speed of one revolution in ten minutes, that is, it 
rotates slowly through one revolution and then 
stops. When motor 28 starts it rotates cams 
29 and 220 through one revolution and contacts 
227 associated with cam 220 close to reclose the 
line circuit. 
The Open line condition followed by a closed 

line condition operates the motor stop mecha 
nism 22 of the teletypewriter and connects power 
to the teletypewriter as described in United States 
Patent 1,904,164, supra. The set of timer cam 
contacts 227 which close the line circuit also short 
circuit relay 2R- which remains released, and 
the contact and outermost left-hand armature of 
relay -A-SC, the contacts which just opened 
the line circuit. As the teletypewriter motor 23 
Starts and Comes up to Speed, a set of centrifugal 
contacts 24 and 25 close. Contacts 24 close 
a circuit extending from one side of alternating 
current source 224, conductor 229, contacts 2 4, 
through the winding of delay relay 2DR, arma 
ture and contact of relay 2R-2, conductor 230, 
contacts 23f which are closed for the first part 
of the ten-minute interval Wherein cam 29 com 
pletes one revolution, conductor 232, outermost 
right-hand armature and contact of relay 
-A-SC, conductor 31, back to the other side 
of Source 224, and relay 2DR operates if current 
in the line circuit is not interrupted such as would 
be When teletypewriter signals are being trans 
mitted. The other pair of centrifugal contacts 
25 effects another closure of the line circuit, 
the path effecting the closure being parallel to 
that closed at contacts 227 which are closed for 
approximately the entire interval of the ten-min 
ute duration of one revolution of cam 220; that is, 
While the Spring member of contacts 227 rides over 
the unindented portion of cam 220. Therefore, as 
long as motor 23 is operating, the line circuit 
cannot be opened by the repetition of a trouble 
condition or the occurrence of a new trouble. 
When delay relay 2DR operates it connects 

ground at its armature and contact to a circuit 
traceable over conductor 235, to terminal No. 1 
of Selector switch bank G4 and with selector 
Switch wiper 8 normally in engagement with 
terminal No. 1 a circuit is extended over the 
contacts and armature and through the winding 
of stepping magnet -STP to grounded battery, 
and magnet f-STP operates over its buzzing 
circuit one step to terminal No. 2. Upon reach 
ing terminal No. 2 Wiper 8 is connected to a 
path that extends to the innermost right-hand 
armature and contact of relay -A-SC, which 
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at this time is operated and therefore the buzzing 
circuit for magnet -STP is not completed and 
the brush 8 stops on terminal No. 2. Wiper 
fl, however, which steps in unison with wiper 
: 8 comes to rest on its associated terminal No. 2 
and thereby closes a circuit extending over con 
ductor 33, innermost left-hand armature and 
contact of relay -AS-C, through the Winding 
of relay f-A of the coding group to grounded 
battery, to operate relay -A. Relay f-A, upon 
operating, conditions at its right-hand armature 
and contacts, the line circuit which at this time 
is arranged to transmit in conjunction with rotary 
distributor 09 a combination of current impulses 
corresponding to the letter A, that is, impulses 
NoS. 1 and 2 are “Current' or 'closed' and 
impulses Nos. 3, 4 and 5 are “no current' or 
"open.' Also relay -A, upon operating, closes 
at its left-hand armature and contact an obvious 
operating circuit for start magnet 5 which 
operates and attracts armature 20. The arma 
ture, upon being operated, is withdrawn from the 
projection 2 on can 22 and the distributor 
if 4 is driven by motor 0 through friction clutch 
f f, motor O being continuously operating when 
the start SWitch of its operating circuit is closed. 
Brush arm 9 of the distributor is caused to 
rotate once over its segments and the line circuit 
is thereby closed as its brush passes over segments 
Nos. 1 and 2, and opened as it passes over seg 
ments Nos. 3, 4 and 5. Brush of arm 9 then 
icones to rest. On the Stop segment. At a point 
shortly before the brush of arm 9 comes to 
rest contact 6 on cam 34 is momentarily 
closed to momentarily operate stepping magnet 
-STP. The release of stepping magnet -STP 
at this time steps wipers 7 and 8 to their 
1respectively associated No. 3 terminals. Relay 
F-A releases and opens the operating circuit for 
start relay 5 which releases. Wiper 7, upon 
engaging its terminal No. 3, closes a circuit trace 
able from ground, wiper 7 on terminal No. 3, 
left-hand armature and contact of relay -A-, 
through the winding of relay - of the coding 
group to grounded battery. Relay - operates 
and closes the Operating circuit for start magnet 

5 and the brush of rotary distributor arm 9 
again starts to rotate over the distributor Seg 
ments to complete another revolution. This 
Second revolution of the distributor arm causes 
to be transmitted over the line circuit a signal 
combination corresponding to the numeral , Seg 
ment 1, 2, 3 and 5, in conjunction with the right 
hand armature and contacts of relay f-f trans 
mitting “current' or “closed' impulses and seg 
ment No. 4 transmitting a “no current' or "open' 
impulse. Therefore letter A and No. 1 are trans 
mitted to the central office to indicate that 
trouble exists at station A, in the first circuit 
group which comprises circuit O5. 
Should trouble occur in the second group of 

circuits which comprises conductor 07, relays 
f-A-2 and -2, in addition to relay -A-SC, 
would operate, and the signals representing letter 
A and the number 2 would be transmitted. Like 
wise should trouble occur in the third group of 
circuits which comprises Conductor 98, relays 
-A-3 and -3, in addition to relay f-A-SC, 
would operate and the signals representing the 
letter A and the number 3 Would be transmitted. 
Should trouble occur at any one of the other 

Outlying points, Such as station B or C, the signal 
representing the letter B or C WOuld be trans 
mitted before the signal representing the number 
of the circuit group in Which trouble occurs, 



9 . 
Near the end of the revolution of distributo 

arm if f 9 during which the No. 1 was transmitted 
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to the line circuit, contact 6 is again closed to 
momentarily operate stepping magnet --STP 
to cause the wipers and 8 to move to their 
respective No. 4 terminals. Relay -A-2 being 
unoperated at this time has a ground connection 
at its right-hand armature, and backs contact 
to momentarily operate the buzzing circuit for 
Stepping rhagnet -STF and wipers and 3 
therefore move on to terminals No. 5. Likewise 
relays f-A-3 and 1-A-4 being unoperated 
at this time the buzzing circuit of magnet -STP 
again. Operates to step wipers 7 and 8 first 
on to their No. 6 terminals and then on to their 
No. 7 terminals. Assume that at station Athere 
are only four circuit groups in which trouble 
may Occur in which event terminal: No. 7 and 
those Succeeding, except the last two, are con 
nected to ground so that the stepping function 
of wipers 7 and 8 continues until the brushes 
reach the next to the last terminal. The next, to 
the last and the last terminals on bank 3 are 
respectively connected to relays --CR, and ...-E. 
RelayS-CR, and l-LF, upon Operating, cause 
to be transmitted in conjunction with the seg 
ments of distributor 99, signals respectively Cor. 
responding to the “carriage return' and the 
"line feed' signal combinations. Upon the re 
ceipt of these combinations the central Office is 
notified that a complete search of the controlled 
equipment at the outlying station has been made 
and remedial measures may then be taken to 
!Correct the recorded troubles in the events that 
these troubles are of a type which can be cor 
rected from a distant point. The means for cor 
recting these troubles will be hereinafter de 
Scribed. * . . . . . 
As the timing motor 2 8 has been in operation 

since the closure of the contacts: of relay 32R 
following the operation of the station call relay 
-A-SC it will be noted in the circuit of con 
tacts 23 on cam 29 that the slow-to-operate 
relay 2R cannot again apply ground to terminal 
No. 1 on selector switch bank 04 until the 
timing cams29 and 220 have made a complete 
revolution and contacts 227 on-cam - 220 open 
the path which serves during each revolution as 
a short-circuit around relay 2R-l. As here 
inbefore stated it is assumed that the time for 
the complete revolution of timing cams is of the 
order of ten minutes. It is practicable; however, 
to make this time more or less, depending on the 
needs of the station and the installation of certain 
equipment therein. If, in the meantime, the 
trouble which caused the alarm has been cleared, 
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the timing motor, upon rotation of the cans 
through 360 degrees, stops and the circuit is in 
condition for reporting another. trouble call. The 
timing motor continues to operate until all 
troubles at the station are corrected." 

If at any time including the interval when the 
timer is preventing a 'recycling operation on the 
trouble call, a central office attendant wishes 
to check for the condition of the controlled appa 
ratus With respect to the remedial measures 
which have been taken, or with respect to other 
troubles which may have occurred, an upper 
case sequential combination which consists of 
three signals trans initted in turn, namely, “shift,' 
"blank' and that corresponding to the desired 
station letter, is sent from the central office. 
This combination operates and closes none 
tarily stunt contacts 20 in the desired station 
teletypewriter. These contacts, upon closing, con 
nect ground to conductor 235 which extends to 
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terminal No. 1 on selector switch bank iO4 where 
by the buzzing circuit of stepping magnet. -STP 
Operates to step wipers 7 and 18 to their re 
Spective No. 1 terminals. The No. 1 terminals 
are dead except when trouble occurs and the 
Selector Switch steps its wipers 7 and 8 around 
the complete arc sending only carriage return 
and line feed signals upon completion of its 
Search, or moves to those points where there are 
troubles, sends the code signals for those troubles, 
and then moves to the next to the last and last 
terminals which complete circuits for sending car 
riage return and line feed respectively. 

Correction - 

For the correction of certain of the types of 
troubles, for example, on a carrier system...for 
stepping up the gain of an amplifier, cutting into 
the circuit a tube.to replace a burnt-out tube, 
cutting into the circuit a fuse to replace a burnt 
out fuse. and other troubles of the type, there 
is provided a bank 2 of terminals associated 
With the selector vanes of a teletypewriter, of the 
type disclosed in United States Patent. 1904,164, 
Supra. The means of selecting these terminals 
on wiper 24, cutting them into the circuit and 
Operating the brush for, establishing connection 
to these terminals is described in Lang's Patent 
2,318,168, supra. As set forth in Lang's Patent 
2,318,168, the five. vanes and their...respectively 
a SSCCiated contacts 294 to 208 are connected to a 
fan circuit, and thus thirty-two combinations of 
contacts of the fan circuit, relay contacts may 
be obtained to control thirty-two separate circuits. 
In addition to these thirty-two. contacts which 
may be selected; it is also practicable to incor 
porate a contact aSSociated . With the teletype 
Writer of the transfer type, closing to one side 
in the 'letters,' or lower case, position, and to 
the other side in the "figures,' or upper case, 
position. Thus, the number of circuits which 
can be controllied can be considerably increased. 
it is desirable, . Of... course, in the selection of 
SWitching characters for a circuit of this type to 
aVoid. Selection of characters. Which might acci 
dentally cause a false operation due toia, minor 
failure in the teletypewriter mechanism. One 
example of this night be the combination Se 
lected for motor -control. Although this com 
bination to stop the motor must always be pre 
ceded by a 'blank' signal: combination, it is 
reasonable to assume that due to the faults which 
imay occur in any piece of mechanical appa 
ratus, the sending of this combination, not pre 
ceded by a "blank' signal, might accidentally 
stop, the notor. . . . . . . . , , 
As a means of correcting the trouble a rotary 

selector switch 2f it having ten terminals is pro 
Vided, An attendant at the central office, or at 
any attendant station sends the “break' signal 
combination for rendering the teletypewriter in 
Operative...in. So far as printing and Spacing is 
concerned and then sends a signal. combination 
Which is trainSmitted to the Contacts controlling 
the fan circuit. As the circuit is closed through 
the fan circuit, ground is applied to the operating 
circuit for stepping magnet 2-STP on Switch 
2 . . . Stepping magnet 2-STP operates and steps 
Wiper 23 to its next or second terminal, the 
Second terminal being connected to a path com 
prising conductors 5-2, for inserting, a new 
fuse in the load circuit. 8 . . . . . " 
The Operating circuit for Stepping magnet 

2-STP which comprises conductor 236 may be 
any one of the thirty-two separate circuits ob 
tained through the operation of the relays in the 
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fan circuit. Another one of these thirty-two 
separate circuits may be extended to the step 
ping magnet of a second rotary selector Switch 
similar to Switch 2 whereby the second Switch 
in stepping to the Second terminal On each of 
Several banks, connects a load circuit to the fila 
ment, grid and plate elements of a second Vacuum 
tube, similar to the tube controlling relay -WAC 
aSSuming that tube has burned out and recorded 
itS trouble at the central office. Likewise other 
of the thirty-two separate circuits may be used 
for substituting new apparatus for the apparatus 
that has developed trouble. For example, a second 
generator set may be substituted in place of the 
one controlling relay -GEN. 
The fan circuit selected by the attendant at 

the distant station or central office may also serve 
to connect to a second point on a potentiometer 
for controlling the output gain of a load circuit. 
The release magnet of a rotary Selector SWitch 
having ten terminals arranged in a 90 degree arc 
and similar to that shown in United States 
Patent 1,759,652, granted to F. S. Kinkead on 
March 10, 1931, could also be controlled by con 
tacts of the fan circuit to facilitate reduction in 
Output gain in those cases wherein the gain is 
too high. However, in the case of replacement, 
burnt-out apparatuS Such as tubes and fuses, 
When a maintenance attendant visits the unat 
tended Station and replaces the burnt-out mate 
rial, is then returned to their No. 1 position by 
manual manipulation. 

Preventing simultaneous transmission from 
unlattended Stations 

The means for preventing Simultaneous trans 
mission from two or more unattended Stations 
to the central office is under the joint control 
of delay relay 2DR, and cam 29 of the timing 
device. The delay relay as hereinbefore stated 
requires a definite time to Operate with alter 
nating current applied continuously, but on short 
breaks of current resulting from signal impulses 
on the line circuit immediately recycles to its 
fully released position. ASSume that the line 
circuit is Seized by a trouble alarm circuit at 
Station A, one of the unattended stations, relay 
-A-SC at station. A operates and opens at 

its outermost left-hand armature and contact, 
the line circuit which also includes the winding 
of relay 2R-2, and relay 2R-1 releases. Relay 
2R-, upon releasing, closes the operating cir 
cuit for the timing circuit motor 28 and the 
motor operates for an interval of ten minutes, 
that is, until shaft 223 rotates through one revo 
lution. Immediately after shaft 223 starts to 
rotate, cam 220 closes contacts 22 which remain 
closed for almost the entire ten minute interval, 
and the line circuit is again closed to short cir 
cuit relay 2R- and the outermost left-hand 
armature and contact of relay -A-SC. The 
Opening of the line circuit for a short interval 
followed by a closed condition closes contacts 
in the motor control circuit 22 to start motor 
23 of the station teletypewriter. When motor 23 
comes up to speed, contacts 24 close a circuit 
extending from one side of alternating current 
Source 224, conductor 229, through the winding 
of delay relay 2DR, closed armature and contact 
of relay 2R-2, contacts 23 which are now closed, 
that is, for the first part of the ten minute inter 
Val, conductor 232, outermost right-hand arma 
ture and contact of relay -A-SC, conductor 
f3, to the other side of source 224 and delay 
relay 2DR operates if the alternating current is 
not interrupted Such as would be the case when 
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teletypewriter signals are being transmitted or 
received. The other pair of centrifugal contacts 
25 effects another closure of the line circuit over 
a path that is parallel to the path closed at 
contacts 227. When delay relay 2DR operates, 
it connects ground at its armature and contact 
to a circuit for operating stepping magnet -STP 
and the magnet operates to step wipers 7 and 
8 to the second contacts on their respective 

banks 3 and 4. 
When relay -A-SC operated, it conditioned 

at its innermost left-hand armature and contact 
a circuit for Operating relay -A and now when 
stepping magnet -STP operates its wiper f : 
to the second contact on bank 93, a circuit is 
thereby completed from ground on wiper if, 
through the Winding of relay -A to grounded 
battery and relay -A operates in preparation 
for transmitting the teletypewriter signal Com 
bination for letter A to correspond to station A. 
Relay -A, upon operating, closes at its left 
hand armature and contact, a circuit for oper 
ating start magnet 5 of the rotary distributor 
i89 and the distributor, upon operating, through 
One revolution, transmits to the line circuit the 
Signal combination for letter A. 
Relay 2R-2 is arranged to respond to the 

Signal impulses transmitted over the line cir 
cuit. Delayed relay 2DR is arranged to release 
quickly and therefore releases when relay 2R-2 
releases in response to the start impulse of the 
Signal combination for letter A. Relay 2DR does 
not again operate until the beginning of next 
Succeeding interval of ten minutes duration, that 
is, it cannot operate twice during the time that 
the raised portion 234 of cam 29 is in engage 
ment with the lower spring of contacts 23 during 
a single revolution of can Shaft 223. 
During the time that the line circuit is under 

the control of station A, the corresponding delay 
relay at each of the other unattended stations, 
Such as station B, is in its released position due 
to teletypewriter signals being on the line circuit 
and the teletypewriter motors, corresponding to 
motor 2 3, at the other unattended stations are 
Operated but Without effect other than recording 
the characters corresponding to the signals trans 
mitted from station A. Should, at the time sig 
nails are being transmitted from station A, a relay 
corresponding to relay f-A-SC at any one of 
the other unattended stations become operated 
due to trouble in a circuit at such other station, 
the timing circuit motor at Such other station 
Will operate but also Without effect because of the 
inability of delay relay 2DR to operate at this 
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time, to thereby operate its respectively asso 
ciated stepping magnet corresponding to step 
ping magnet -STP. Therefore, inasmuch as 
the wipers, corresponding to wipers 7 and 8 
at such other station do not move off their re 
Spective normal contacts, no signals are trans 
mitted from such other station. 
In the event that troubles occur at exactly the 

Same instant on circuits having corresponding 
positions in the order of Sequence for transmis 
sion, at two or more unattended stations, which 
Would be on very rare occasions, the incoming 
signals at the central office would be unintelligible 
and the central office attendant Would take Con 
trol of the line circuit by transmitting a "break' 
signal which stops transmission and operation at 
the station teletypeWriters. A few minutes later, 
Say 5 to 8 minutes after the "break' signal is 
transmitted and the line circuit is reclosed, the 
attendant transmits upper case Sequential com 
binations of signals such as a “shift' signal fol 
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lowed by a “blank' signal and a character signal 
representing any one of the unattended stations 
such as stations A, B, etc. The upper case Sequen 
tial signal combination, upon being received at 
the desired station closes the stunt contacts cor 
responding to contacts 20 at Such station and 
as the wipers, such as wipers 7 and if 8 at sta 
tion A, reach their normal positions, the central 
office attendant is permitted, as hereinbefore 
stated, to check the condition of the control ap 
paratus at the desired stations, each of the sta 
tions, in turn, being selected and those whereat 
the troubles occur being given the required remedy 
under the control of the central office attendant. 
Should trouble occur at one or more stations 

after another station has control of the line cir 
Icuit, each of the stations subsequently develop 
ing a trouble would have to wait until the troubles 
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at the first station were automatically reported 
to the central office before being able to take con 
trol of the line circuit. 
What is claimed is: 1. In a teletypewriter system for transmitting 

telegraphic messages, a station, a remote point, 
a channel interconnecting said station and said 
remote point, means for transmitting telegraphic 
messages over said channel, electroresponsive 
equipment at said station and a functioning ele 
ment operably included therein, a substitute ele 
ment, means in said equipment automatically Op 
erable when the first-mentioned element fails 
to function, for sending over said channel a per 
mutative code to indicate at said remote point 
the trouble condition of the first-mentioned ele 
ment, other means operable when telegraphic 
message signals are being transmitted over said 
channel for withholding the transmission of the 
trouble indicating signals until a predetermined 
interval after the message transmission is com 
pleted, electroselective means permutatively ser 
lectable according to various codes, a teletype 
writer at said remote point, recording means and 
switching means included in said electroselective 
means respectively-arranged to be selectively. Op 
erated as desired, by signals in various codes in 
coming over said channel from said teletype 
writer, and a selectably operable circuit respon 
sive to the operation of Said Switching means for 
replacing with said substitute element in oper 
ative relation in said station in place of the first 
mentioned element. 2. In a teletypewriter system for transmitting 
telegraphic messages, a plurality of stations, a 
channel interconnecting said Stations, means at 
each of said stations for transmitting and re 
ceiving telegraphic messages to and from the 
other of said stations, the receiving means at cer 
tain of said stations comprising printing mech 
anism and switching mechanism with means for 
selecting either of said mechanisms in response 
to selecting signals incoming over said channel 
from the other of said stations, groups of circuit 
arrangements at each of Said certain stations, 
means at said certain of Said stations for auto 
matically identifying trouble conditions in any 
one of said circuit arrangements at its OWn.par 
ticular station, other transmitting means at said 
certain stations automatically operable under the 
control of said identifying means for transmit 
ting, signals to each of said stations to furnish 
thereat information as to the nature and loca 
tion of said trouble condition as soon, as the 
trouble occurs, other means operable during the 
transmission of a telegraphic message over said 
channel for withhholding the transmission of 
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the trouble indicating signals until a predeter 
mined interval after the message transmission 
Over said channel is completed, and means at said 
certain stations responsive to signals from the 
first-mentioned transmitting means at said other 
stations for automatically replacing the circuit 
arrangement in trouble condition at said one par 
ticular station. ' ' '. . . . . . . . . 

3. A communication system comprising a plu 
rality of outlying stations, a main station, a 
channel interconnecting said stations, a printing 
telegraph instrumentality at each of said sta 
tions for intercommunicating over said channel 
between said stations, means at each of said out 
lying stations for identifying trouble conditions 
at its own particular station, other means includ 
ing a source of permutation code signals under 
the control of said means for automatically trans 
mitting permutation code signals over said chan 
nel, receiving means included in said instru 
mentality at said main station and said other 
outlying stations for converting said transmitted 
permutation code signals into characters to re 
cord and indicate the nature and location of said 
trouble condition, and still other means inter 
changeably accessible with said converting means 
to said channel at each of said outlying stations 
and responsive to signals transmitted from the 
instrumentality at said main station for automat 
ically effecting the necessary correction of said 
trouble condition at said particular station. 

4. A communication system comprising a plu 
rality of outlying stations, a main station, a chan 
nel interconnecting said stations, a printing tele 
graph instrumentality at each of said stations for 
communication between said stations over said 
channel, said instrumentality at each of said out 
lying stations comprising in addition to the print 
ing mechanism a switching mechanism selectively 
operative from said instrumentality at said main 
station, means at each of said outlying stations 
for identifying any one of a plurality of trouble 
conditions at its own particular station, other 
means responsive to said means for automatically 
transmitting telegraph signals over said channel, 
receiving means included in each of said instru 
mentalities for converting and recording signals 
inconing over said channel to indicate the nature 
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and location of said one trouble condition, and 
still other means in each of said outlying sta 
tions responsive to signals transmitted from said 
main station for selectively operating said switch 
ing mechanism at the instrumentality at the sta 
tion whereat said one trouble condition occurs to 
correct for said one trouble condition. 

5. A communication system comprising a main 
Station, outlying stations, a channel intercon 
necting said stations, a plurality of circuit ar 
rangements at each of said outlying stations, a 
printing telegraph instrumentality at each of said 
outlying stations, another printing telegraph in 
strumentality at said main station, means in each 
of said instrumentalities for providing communi 
cation between Said stations, other means pro 
vided at each of Said outlying stations and ar 
ranged to automatically respond to the occur 
rence of trouble conditions in any one of said cir 
cuit arrangements at its own outlying station, 
still other means provided at each of said out 
lying stations and responsive to the operation of 
Said other means for transmitting permutation 
code signals indicating the trouble condition and 
the station at which the condition exists, and 
means included in said printing telegraph in 
Strumentalities for recording characters repre 
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senting the signals transmitted, and correcting 
means at said one station responsive to signals 
transmitted from the printing telegraph instru 
mentality at said main stations for Correcting 
said trouble condition in the circuit arrangement 
at said one outlying station. 

6. A teletypewriter system comprising outlying 
stations, a main station, a normally closed line 
circuit interconnecting said stations, a teletype 
Writer at each of said Stations for communica 
tion between stations over said line circuit, a 
motor for each of said teletypewriters arranged 
to operate in response to a break for a brief in 
terval in said normally closed line circuit, a plu 
rality of circuit arrangements at each of said out 
lying stations, means at each of said outlying 
stations for automatically transmitting permuta 
tion code signals to the other of said stations 
whenever a trouble condition exists in any one 
of said circuit arrangements at its own partic 
ular outlying station, normally closed contacts 
at said outlying station included in Said line cir 
cuit arranged to be maintained open during the 
operation of said means, timing cams, a motor 
arrangement for continuously driving said cams 
during the time that a trouble condition exists 
in any one of said circuit arrangements, normally 
open contacts on One of said cams arranged to 
reclose said line circuit at said one Outlying sta 
tion for the duration of one revolution of said 
timing cams whereby a break for a brief inter 
val is effected in said line circuit, normally Op 
elated means arranged to release in response to 
the opening of said normally closed contacts to 
start the motor arrangement whereby the rota 
tion of said timing cams is started, other nor 
mally open contacts on another of said cams ar 
ranged to close for an interval of Comparatively 
short duration during each revolution of said 
cams, a time delay device responsive to the clo 
sure of said other normally open contacts only 
during the time that said teletypewriter motor 
is Operating at high Speed to cause said trans 
mitting means to repeat said permutation code 
signals over said line circuit. 

7. A teletypewriter system comprising outly 
ing stations, a main station, a normally closed line 
circuit interconnecting said stations, a plurality 
of circuit arrangements at each of said outlying 
stations, means at each of said outlying stations f 
for automatically transmitting over said line cir 
cuit periutation code signals to the other of Said 
Stations whenever a trouble condition exists in 
any One of Said circuit arrangements at its own 
particular station, a teletypewriter and motor 
therefor at each of said stations connected in 
Said line circuit for communication purposes, 
receiving means in said teletypewriter at each 
of Said outlying stations comprising selectable 
switching means and printing means, both re 
Sponsive at different times to permutation code 
signals incoming over said line circuit motor 
starting means in each of said teletypewriters 
at Said outlying stations responsive to a start 
Signal incoming Over said line circuit, said start 
Signal comprising an open condition for a brief 
interval followed by a closed condition in said 
line circuit, and Selective means at each of said 
Outlying stations responsive to the operation of 
Said Switching means for correcting for any 
trouble condition in a circuit arrangement at its 
own particular outlying station. 

3. A teletypewriter system comprising outly. 
ing stations, a main station, a normally closed 
line circuit interconnecting said stations, a plu 
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rality of circuit arrangements at each of Said out 
lying stations, means at each of said outlying sta 
tions for automatically transmitting over Said 
line circuit permutation code signals to the other 
of said stations whenever a trouble condition 
exists in any one of said circuit arrangements at 
its own particular station, a teletypewriter and 
a motor therefor at each of Said Stations con 
nected in said line circuit for communication 
purposes, switching means and printing means 
in said teletypewriter at each of said outlying sta 
tions selectable in response to permutation code 
signals incoming over said line circuit motor 
starting means in each of said teletypewriters 
at said outlying station arranged to operate in 
response to a start signal incoming over said line 
circuit, said start signal comprising an open con 
dition in said line circuit for a brief interval foll 
lowed by a closed condition, a fan circuit re 
sponsive to the operation of the Switching means 
Of the teletypewriter at each said Outlying sta 
tion, an operable device responsive to a selec 
tively operated path controlled by said fan cir 
cuit for correcting the trouble condition in Said 
One circuit arrangement. 

9. A teletypeWriter communication System com 
prising a plurality of subscribers' stations, a cen 
tral office, a normally energized line circuit in 
terconnecting said stations and said central 
office, a teletypewriter and a driving motor there 
for at each of said stations and said central 
office for communication between said stations 
and said central office over said line circuit, motor 
starting means included in each of said teletype 
Writers and responsive to the operation of a 
character or function key of any one of said tele 
typewriters for a slightly prolonged interval of 
time for starting the motor of its own teletype 
Writer, a printing mechanism and a Switching 
mechanism included in each of said teletypewrit 
el's and arranged to be conditioned for operation 
interchangeably in response to certain permuta 
tion code signals transmitted from any one of 
Said teletypewriters, groups of circuit arrange 
ments at each of said stations, means at each of 
Said stations for transmitting over said line cir 
cuit signals to the other of said stations and said 
central office whenever trouble is encountered by 
any one of Said circuit arrangements, means at 
each of Said stations and said central office for 
recording the information identifying the circuit 
arrangement in trouble and the station at which 
said troubled circuit arrangement is located, 
means in each of said teletypewriters for disabling 
the printing mechanism and causing said switch 
ing mechanism to be accessible to signals in 
coming over said line circuit in response to a 
permutation code signal transmitted from any 
One of said teletypewriters, a fan circuit having 
a plurality of paths selectively energized under 
control of said Switching mechanism, a plurality 
of Switching devices respectively controlled by 
Said paths for automatically replacing troubled 
circuit arrangements at each said stations with 
Operable circuit arrangements. 

10. An electrical system comprising a control 
station and a subsidiary station connected by a 
transmission channel, a Series of elements at said 
subsidiary station, the first element of the series 
being adapted to perform a given function in 
said subsidiary station, means whereby other ele 
ments of Said Series may be substituted, one at 
a time, for said first element to perform said func 
tion, automatic means operated by an inoper 
ative condition of any One of said elements when 
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assigned to perform said function to send pulses 
to said control station selectively indicative of 
Said fact, means operable under control of said 
control station, to Send signals, means operative 
Selectively under control of Said signals to re 
place said One element with a substitute element 
of said Series, an additional means whereby an 
inoperative condition of said substitute element 
may similarly cause to be sent pulses indicative 
of Said fact to said control station, and means 
whereby Said substitute element may be similarly 
replaced under control of pulses from said con 
trol station. 

11. An electrical system comprising two or 
more Outlying stations, a main station, a trans 
mission channel interconnecting said stations, a 
Series of elements at each of Said Outlying sta 
tions, a first element of the series at each of said 
Outlying stations being adapted to perform a 
given function, means whereby other elements of 
each said series may be substituted, one at a 
time, for the first element of its own series to 
perform the given function of its series, auto 
matic means at each of Said outlying stations 
operative by an inoperative condition of any one 
Of the elements of its series assigned to perform 
its given function to send to said main station 
pulses indicative of said inoperative condition and 
the location of Said. One element, and a slow-act 
ing relay located at each of said outlying sta 
tions and operable at predetermined intervals of 
fixed duration during the normal, or idle, condi 
tion of said transmission channel for preventing 
simultaneous, and therefore interfering, sending 
Over Said channel intelligence indicative of the 
inoperative condition of elements at more than 
one of said outlying stations. 

12. An electrical System comprising two sta 
tions, a transmission channel interconnecting 
Said Stations, a Series of elements at one of said 
Stations, the first element of the series being 
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adapted to perform a given function at said. One 
station, means whereby other elements may be 
Substituted, one at a time, for said first element 
to perform said function, automatic means op 
erated by an inoperative condition of any one of 
said elements when assigned to perform said 
function, to transmit to said other station intelli 
gence indicative of the inoperativeness of said 
element of said series. When said element is sub 
stituted for use, means for repeating to said other 
station, at intervals, transmission of the intelli 
gence so long as said inoperativeness remains, 
means under control of said other station for 
Seizing said channel of transmission at the com 
pletion of any one interval, and means at said 
One station selectively responsive to signals in 
coming Over said channel of transmission from 
Said other station to substitute for use one of 
said other elements to perform said function. 
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