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MOTOR CONTROL CARCUIT FOR TELE 
GSAPHE PRENTERS 

Ernest W. Hewitt, Sanford, Conn., and Satrue 
S. Soinergei, Lyairook, N. Y., assignors to 
The Western Uinion Telegrapia Coirpany, New 
York, N.Y., a Corporation of New York 

Application. August i, 193i. Serial No. 554,538 
21 Clains. 

This invention relates to telegraph systems 
iOying Jiinters which may be teadily con 

telegraph lines, and has for an object 
ide 2.13 automatic control systern for 

the telegraph line. - - 
in pi'inting telegraph Systems, it is desirable, 

iil Cider to Save wear on the printing machines, 
to eliminate inoise and conserve the current re 
quired foi' operating the machies, to maintain 
the driving anotors idle whein the printing tele 
gi'apin circuit is not in operation, and at the 
Saiiae tiline it, is desiraile to have the printing 
l: iii., iiilinediately available when it is desired 
te eigloy tile same in transmitting or 'eceiv 
iiig telegraph messages. 

a. Systein is described eiimploying a call signal 
and 3, inctor control System for Siimplex printers 
i: Wiichi tie ca, signal and, if desired, the 

of the telegraph printing 1 nachine are 
€d at the distant station oy a single open 
ceildition of the line; and in which the 
&eii i'esponds iii'espective of the length 
the Og&I) circuit coindition is maintained. 

is this systein has projea highly Satisfac 
tly tilei'e however, certain installations to 
Winicil it is inct Wei adapted, Such as those in 
whic. So caiied 'concentrators' are ein ployed 
at Cne terminal of the line. It is desirable that 
.ie coatrol Systein for the printing machine mo 

sial be operative to start and stop the 
a3 tile printins inachine is connected to 

and discolinected from the telegraph line. 
kae conceintrato: Systein) is ordinarily en 

loyed in coininectioia With Service lines which 
ilandie & treatively Small amount of business 
&id do not require that they ice in continuous 
Operatic). Sevei'ai Gif Silch lines are brought to 
Suitajie Switchboards available to the operators 
of a Sillallel' inumber of telegraph printers. In 
Olle Systein now in usa, eight telegraph lines are 
terminated at two coicentrator Switch boards 
3.3. Of Which SWitch boards are located. Within 

23.ch gif the operatoi's of two telegraph 
Rg n).3.Chines. Each line has a terminal 

: jack in each of the Switchboards, the system 
being so ai'i'anged that each of the foul oper 
atoi's may coininect her piiinting machine into 
the circiit of any one of the lines. With this 
System, 3, Small number of operators can take 
care of the YeSSages being sent and received 
ovel' tile eigint lines. The coincentrator Switch 

it. 

, a. &ic, 

(Ci. i2.8-4.) 

boards are provided with a call signal corre 
sponding to each jack in the Switchboard and 
to each of the eight lines in the group So that 
when a call is sent over any one of the lines 
from the distant or branch office, any one of the 60 
operators wino is not for the moment engaged 
coininects her printing machine, by means of an 
ordinary telephone jack plug, into the line 
which has sent the call. Having connected her 
machine into the calling line, the desired com 
mlinication between the two offices inay be car 
'ied oil. 
in the systems heietofore employed and as de 

Egribed in the foregoing application, in order to 

- 
8) 

place a telegraph printing machine in readi- () 
i&ss for sending or receiving a message over a 
line the notor for driving the printer must be 
Set into operation by means of a manually oper 
ated Switch or a switch operated by the call sig 
inal from the distant station. In the latter case, 
a telegraph machine at the main office would 
ina, we to remain connected to the calling line 
and Such an arrangenient, as already indicated 
is not desirable for use in connection with con 
Centrator Systems. 

It is a further object of this invention, there 
fore, to provide a System for automatically start 
ing and stopping the motor of the telegraph 
printer when the telegraph circuit of the printer 
is connected to or disconnected from a telegraph 
lie desiring to communicate with the main 
office. 

Still another object of this invention is to 
piovide a motor control arrangement for tele 
graph printing machines which will automatical 
ly stait the motor when the printing machine 
is connected into a caiiing telegraph line and 
which will maintain the motor circuit closed 
after the motor has been started until it has 
Substantially reached its normal operating speed 
without regard as to whether the printer has 
been, in the meantine, disconnected from the 
telegraph line. 
A still further object of our invention is to 

l'ovide an airal genent which will continue the 
telegraph pi'inter motor in operation after the 
motor has attained Substantially normal speed, 
if the printer is then connected to a telegraph 
line and which Will open the circuit of the motor 105 
after it has attained normal speed, if the printer 
is not at that time connected to a telegraph 
line. 
These and other objects effected by our in 

vention will be apparent from the following 
description and claims taken in connection with 
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the accompanying diaWings, forming a part of 
this application, in Which; 

Fig. 1 is a circuit diagram illustrating the 
motor control Systern and also the Signal cali 
System used in connection. With the concentrator 
unitS. 

Fig. 2 is a circuit diagram illustrating a modi 
fication of the nictor control System. ShOWI in 
Fig. 1, and 

Fig. 3 is a circuit, diagram showing still an 
other modification of the motor control Sys 
ten ShoWin in Fig. 1. 

in carrying out this invention. We may employ 
one elay which is energized by a circuit coin 
pleted when the printel is connected into the 
telegraph line and which acts to close the motor 
circuit and start the inotoi, aind which also 
acts when the printer is disconnected from the 
telegraph line to Open the inctor circuit, and 
stop the motor. he relay anergizing circuit, 
may be established by connecting the relay in 
the printe; signa. Circuit ol' by a suitable inde 
pendent circuit or a shunt circuit which is con 
pleted through the printer circuit Cord plug, 
through contacts included in the line jack, or 
by other Ileans actuated. When the printer is 
connected to a telegraph line. 
In addition, We may employ another relay, 

preferably one of low impedance, connected in 
series With the notor circuit which is energized 
upon closing of the notor circuit and which 
acts to inaintain the Naotor circuit closed dur 
ing the starting period and until the moto: 
has reached Substantially its normal operating 
Speed. Ordinarily, if the Operator has inserted 
her plug into the Wrong line jack astablishing 
a false coinnection, she will, upon becoming aware 
of having done So, in mediately remove her plug 
from this jack and insert it into the prope: 
jack. If this false connection is interrupted 
during the starting period of the noto the 
Second relay Will maintain the motor circuit, 
closed so that the removal of the pilug after 
momentary connection with a line jack Will 
not result in opening of the notor circuit, While 
the motor is diaWing a heavy current, and ex 
cessive arcing across the motor circuit glosing 
contactS Will be obviated. The motor circuit 
Will be maintained by the first relay after the 
motor has attained its normal Operating speed, 
and Connection has been established to the 
proper' line. 
Instead of engoying tWO i'elays in the notor 

control arrangement, one relay embodying the 
combined characteristics of the two relays may 
be employed. In addition various other combina 
tions of IrelayS may be employed, either coin 
nected directly into the printer circuit or con 
trolled by a shunt circuit, which is made and 
broken through the plug whei. it is inserted and 
removed from the line jack. The relays may be 
designed to have various characteristics accord 
ing to the circuit arrangement in which they 
are enaployed, as is explained in the following 
description of typical embodiments. 
AS heretofore eXplained, this invention is par 

ticularly adaptable to telegraph Systems which 
employ So-called concentrator units for the pur 
pose of enabling a Small number of telegraph 
printers to Serve a large number of lines. One 
arrangement in use employs units comprising 
tWO tables arranged back to back upon each of 
Which tWO telegraph printe's are located. A 
concentrator SWitchboard unit is located on each 
of the tables between the positions of the print 

1,921,990 
ing machines So that an Operator at any one 
of the machines may plug her printer circuit 
into the jack corresponding to any one of the 
telegraph lines. In cases where more than eight 
telegraph lines are required additional number 
of Switchboard units may be employed. 
The circuit diagram illustrated in Fig. 1 em 

bodies the details of an ariangement employed in 
connection With one telegraph line Tunning to 
tWO coincentrator SWitchboards together With 
representative elements of another line running 
to the same SWitchboards. The circuit arrange 
ment for any number of telegraph lines will be 
apparent from the following description in con 
nection. With a Single line, 

Station A, in the illustration shown in Fig. 
i, represents tine main office and illustrates the 
Operation of a call Signal Systern employed in 
connection. With the SWitchboard units as well 
aS One form of Inotor control for the printer. 
Station F3 is a distant office, Such as for instance, 
a, broker's office. The printer at each office will 
be Substantially the same, except that the print 
er at the broker's office may not be Supplied 
With the automatic notor control. The printers 
are diagrammatically illustrated and 11 repre 
SentS the printer inagnet, While 12 represents the 
trainSnitting keyboard. If the operator at sta 
tioin B desires to call Station A, she may do so 
by Sending any code Signal, preferably, a “Space' 
Signal. This Will cause a momentary open cir 
cuit condition of the telegraph line 10. The 
telegraph line is connected to the concentrator 
linitS, Whi?ia ai'e represented by line jacks i3 and 
14 and through the line jacks to the grounded 
battery 15, Wiich Supplies the required line po 
tential. A piug 17 is inserted into one of the 
jacks by the Operator of a printer at the main 
Office Who may not be busy at the time a call 
is received over line 10. 
When the line is not in Service, which We will 

term the normal inactive condition, the circuit 
is established at station. A through a shunt wire 
i8 and a relay 19, thence by Wire 21 through 
tip normal contact 22, jack bus bar 23, tip nor 
mal contact 24, thence through wire 25 and bat 
tery 15 to ground. It will be opSarved, that the 
main line iO extends to jack bus bar 26, which is 
COInnon to both jacks, the circuit bailing dis 
continued at the sleeve contacts 27 of each of the 
jackS When no printer circuit plug is inserted 
into either jack. 

In its normal condition the line circuit is 
closed through the printer at station B, or by 
any other Stitable ineans, to the ground 28. 
This Will cause the relay 13 to be normally ener 
gized and the tongue 29 to be normally held 
against its front contact 31, which is insulated. 
However, When open condition occurs in the 
ine circuit, Occa.Signed by the calling operator at 
Station 8, the relay tongue 29 will drop to the 
back contact 32, connecting the tongue and the 
Call Siginal circuit. iiie call signal circuit ex 
tends frCim ground 33 through battery 34, signal . 
lampS 35 and 36, thence through the front con 
tacts 37 of locking "eiay 38 and from the con 
tacts 37 through tie winding of locking relay 
39, front CCntact 4.1 of the latter relay, and Wire 
42 to the back COintact, 32 and tongue 29 of . , 

It will be Irelay 19, which is gi'cunded at 43. 
Observed, therefore, that when open circuit con 
dition occurs in the line the lamp circuit will 
be completed thirough the tongue of relay 19 
and that the lamps 
One lamp and One jack in each of the concen 

Will immediately light up. . 
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1,921,990 
trator switchboard panels is provided for each 
line. Since the embodiment illustrated in Fig. 
1 is of the type heretofore referred to, employ 
ing two concentrator Switchboard panels, two 
lamps are shown. 
AS SOOn as the lamp circuit is completed 

through relay 39, the tongue 44 will be pulled 
up and close the contacts 41 of the relay thus 
establishing a locking circuit through the tongue 
44 to the ground at 43. After a call signal has 
been Sent over the line, the circuit will again 
resume its normal closed condition and the 
tongue 29 of the relay 19 will be drawn against 
its back contact, breaking the lamp circuit at 
this point. However, since the laimp circuit has 
been grounded at another point through the 
tongue of relay 39, the lamps will continue to 
burn after the call signal has been discontinued. 

After a call signal has been transmitted from 
Station B to Station A, an operator at station A, 
who is idle at the moment will insert the ine 
circuit plug of her machine into the jack cor 
responding to the calling line, which will be indi 
cated by the associated lainp which is burning 
in the conceintrator panel accessible to her. We 
Will assume that plug 17 is inserted into jack 14 
to anSwei' the call. When this is done, the air 
i’angement of the circuits is sugh that two things 
Will take place. One of these will be the break 
ing of the Signal laii) circuit. The other Will 
be the automatic starting of the printer motor, 
Which Will place the printei' in readiness to re 
ceive ol' titainsmit inessages to station B. 

First the operaticn of the circuit, arrangement 
to open the lamp circuit will be described. When 
the plug is inserted into the jack 14, contasts 
24 will open and break the branch circuit, 
through 'clay 19, de-energizing tile same and 
perinitting the tongue 29 to fall upon the active 
contact 32. At the Sane time the contacts 45 
will close, establishing a circuit from the ground 
ed bus bai 46, through the bus bar 47, thence 
through relay 38 and the grounded battery 48, 
causing the relay 38 to be energized to pull the 
tongues over to the locking circuit contact 49. 
This accomplishes fist an opening of the lamp 
circuit at the contact 37 and closing of a lock 
ing circuit from the battery 48, the windings of 
the relay 38, contacts 49 to the ground 43, via 
the tongue 29 of the 'elay 19 which, as already 
indicated, is now on its active contact. It should 
be observed, that when the lamp circuit is 
broken, relay 39 Will be de-einergized and the 
locking circuit therethrough will be broken by 
the tongue 44 falling away from its live contact. 
After the communications between Office A 

alad B have been completed, the operator at 
office A Will withdraw the plug of her machine 
from the line jack. he plug 17, having been 
removed from the jack 14, the contacts 45 Will 
open and break that branch of the circuit 
through the relay 38. At the same time, con 
tacts 24 will close again and the line circuit 
will be reestablished through the Irelay 19, caus 
ling the same to be energized, lifting the tongue 
29 to its back contact, thereby breakiing the 
other branch of the circuit through relay 38. 

In this manner the relay 38 Will be de-ener 
gized and permit its tongues to move Over and 
close the contacts 37. It will be noted that this 
connects the lamp circuit again through its re 
lay 39 and the wire 42, but the lamp circuit is 
not completed to the ground because, as already 
indicated, the circuit through the grounded 
tongue 44 of relay 39 was opened previously and 

3 
the removal of the plug from the jack caused 
the relay 19 to be re-energized breaking the 
other ground circuit at the contacts 32, thereby 
initiating the sequence of operation just re 
counted. It will be observed further that this 
Sequence of operation causes the lamp circuit, 
to be opened at contact 32 before contacts at 37 
close, preventing the circuit from being com 
pleted and Setting up a false siginal, which might 
occur if the circuit through relay 37 were closed 
at the Same instant that relay i9 was connected 
back into the line. 
The operation of the system will now be de 

Scribed relative to the automatic starting and 
stopping of the printer drive notor when the 
printer circuit, cord is inserted in one of the 
line jacks. When a call signal is sent from an 
outside of distant station. Such as station B (Fig. 
1), the signal lamps 35 and 36 operate 
operator of one of the printing machines at the 

and the 
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90 

95 
concentrator station. A will plug into the line 
jack corresponding to the signal lamp which is 
burling. ASSuming that plug 17 of the printer 
circuit of station A is inserted into jack 14, the 
line circuit will then be established through the 
printer. Referring to the jack 14, the line ci 
cuit connes in on the bus 26 to the sleeve con 
tact 37 of the jack. From the contact 27 con 

00 

inection will be made through the sleeve 51 of 
the pig 17 and the printer circuit cord to the 
sending keyboard 12 and receiving magnet 11 
and through a relay 53 included in the circuit, 
hence back through the cord to the tip 54 of 
the plug. When the plug is in the jack, the 
contacts 24 are opened and the tip of the plug 

05 

110 
engages tile tip contact 55 of the jack which 
is connected with grounded battery 15. 
The telegraph printer is Supplied with a no 

to 56 illustrated diagrammatically. The circuit 
for the motor connects at one side through wire 115 
57 to a power line. The other side of the motor 
circuit includes a series relay 58 and two cir 
cuit closing cantact menbai's 59 and 61 asso 
ciated with relays 53 and 58 respectively. The 
motor circuit may be completed through either 
of both of these relays and wire 62 leading to 
the other side of the power line. 
AS Sodin as the plug it is inserted in the jack, 

current will flow from the battery i5 thiculgin the 
printer circuit, and energize relay 53 caising the 
motor circuit to be closed through the contacts 
59 and energize the relay 58. When the relay 
58 is energized, the circuit will be closed at ari 
other point through the contacts 61. It is a well 
known characteristic of motors that the current 
passing through them, or in other words, cur. 
rent drawn by them, is relatively heavy when 
the circuit is first closed and that the amount 
of current decreases as the Speed of the motor 
accelerates and the counter electiromotive force 
builds up, becoming a minimuin when the mo 
tor reaches normal operating speed. The wind 
ings of the relay 58 are, preferably, of low re 
Sistance Or low impedance. Windings having a 
value of aibout one half ohm have been found 
Satisfactory. The relay is so arranged that it 
Will hold its tongue On the front contact against 
the tension of the Spring 83 during the period in 
which the motor is accelerating until the cur 
rent passing through the windings has dropped 
to a point obtaining just prior to the time when 
the innotor reaches its normal speed. At this 
point, the energy of the relay will have decreased 
Sufficiently to be overcome by the effort of the 
Spring 63 and the circuit will be open. In other 
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Words, when the motor circuit has once been 
closed, the relay 58 will serve to maintain the 
circuit closed independent of the relay 53 until 
the motoi has reached substantially normal 
Speed. On the other hand, if the operator has 
inserted the plug 17 into the wrong jack Cr 
otherwise established a false connection, she will 
in all probability in mediately withdraw the plug 
and cause the relay 53 to become de-energized 
after only a momentary energization. But for 
the function of the series relay 58 as just de 
Scribed, the de-energization of the relay 53 
Would result in the motor circuit being Opened 
allinost as Soon as it was closed and during a 
period when the motor is drawing a heavy cur 
rent. An opening of the motor circuit at this 
time would cause excessive arcing between the 
motor circuit contacts. However, if the motor 
circuit is maintained closed until the motor has 
reached substantially its normal Speed, a rela 
tively Small amount of current will be flowing 
through the motor circuit aid a very Small 
amount of arcing will result, which may be read 
ily provided for in the design of the circuit clos 
ing elements. 

After the proper connection has been estab 
lished to the printer circuit and the motor has 
attained substantially normal Speed, the motor 
circuit is opened at the relay 58 and is there 
after maintained closed through relay 53 Which 
is sufficiently slow not to respond to Signal fre 
quency. When the communication between the 
two stations has been completed, the operato' 
at station. A will withdraw her piug from the 
jack and the motor circuit Will be Cp2ned at 
relay 53 and the motor thereby stopped. in 
other Words, after the motor has reached Sub 
stantially normal speed, the circuit Will be 
opened entirely as soon as the relay 53 has 
become de-energized or inactive. Ordinarily re 
lay 53 would become inactive and open the Cir 
cuit, at contacts 59 each time an Open Ol' reverSe 
circuit condition occurred in the telegraph line 
during the sending of signalis between the sta 
tions A and B. These signals are of relatively 
short duration, however, and a relay having a 
slow-to-release characteristic will not respond to 
open circuit conditions obtaining during the 
transmission of message signals over the line. It 
has been found in practice that a relay Which 
will release within one-third to one-fourth of a 
second is Sufficiently slow to be unresponsive to 
message signals. Such a relay may be made to 
have a quick closing characteristic and at the 
same time embodying a slow-to-release charac 
teristic. . It is further desirable that the relay 
53 be one of low inductance so as to not inter 
fere With or Weaken the Signals traversing the 
printer circuit. 
From the foregoing it will be observed that a 

telegraph system has been provided which Will 
permit the printers to be connected and discon 
nected with the telegraph line through line 
jacks and which will automatically start and 
stop the printer drive motor when the plug is 
inserted and removed from the line jack. At the 
same time, a control circuit for the motor has 
been devised Which Will prevent the notor cir 
cuit from being opened during the period of 
acceleration of the motor when a relatively 
heavy current is being drawn thereby, thus ob 
viating excessive arcing at the motor circuit 
contacts When the printer circuit cord is With 
drawn from the jack after momentary connec 
tion in to the telegraph line. With the control 

1,921,990 
arrangement of the character described, simple 
and inexpensive type of circuit closing relayS 
can be employed in the motor circuit without 
danger of being damaged by aircing between the 
contacts which difficulty has been experienced 
heretofore in this type of notor control Systen. 

Referring now to Fig. 2, a circuit diagram 
illustrating a modification of this invention is 
shown. In this modification the Sow-to-release 
type of relay and the Series relay in the moto 
circuit have been combined. With this arrange 
ment it is necessary to have Only One Set of 
motor circuit contacts provided to carry the 
relatively heavy motor current. Also, the relay 
in the printer circuit may be of the ordinary fast 
type having a relatively low inductance. 

The Whole signal arrangement has been Onit 
ted from this circuit diagram and only that part 
of the circuit shown which is necessary to illus 
trate the operation of the motor control system. 
The central station is represented by station 
A and the oute or distant Station represented 
by station B. The telegraph line 10 extends 
from station F3 to station. A through the concen 
tratol Switchboard jack 14, thence through bat 
tery 15 to giround. The printel's at each Station 
are diagranimatically represented by the receiv. 
ing magnet Windings 11 and the ti?ansmitting 
keyboards - 12. The printer at the cential office 
is connected into the telegraph line through jack 
4 by means of a printer circuit cord plug 17. 

it the printer circuit is included a low induc 
tance relay 71 arranged to close contact 72 
when the printel is connected to the telegraph 
line. The motor 56 for the printer is illustrated 
diagrammatically and is connected into the mo 
tor circuit, one side of which is connected to the 
power line through wire 57. The relay 73 is 
provided for controlling the motor circuit. The 
Wire 62, forning the other side of the motor cir 
cuit, leads to contacts 74 of relay 73 and thence 
through the series winding 75 of the relay to 
the other side of the power line. This winding 
is of a low impedance type and may be of Sub 
Stantially the Saine value as used in connection 
with the relay. 58 of the foregoing embodiment. 
The relay 73 has an additional winding 76 which 
is Connected through contacts 72 of relay 1 and 
a resistance 77 to opposite sides of the power 
line Or to any other suitable source of current 
potential. 
Whein the printer circuit is connected into the 

telegraph line, the relay 71 closes the contacts 
72 energizing the Winding 76 of the combination 
relay which will cause the contacts 74 to be 
closed coimpleting the notor circuit. As soon 
as the ContactS 74 are closed current Will flow 
through the series winding 75 of the relay and 
Will exert an additional effort tending to hold 
the contacts 74 closed. This Winding 75 is so 
alranged as to Supply Sufficient, fiux to main 
tain the contacts 74 closed independent of the 
Winding 76 Until the notor has reached sub 
stantially nomal speed. In this manner the 
factor circuit Will be inaintained closed during 
the period of acceleration of the motor, even 
though the contaCtS 72 may be opened to cause 
a de-energization of the Winding 76. On the 
other hand, after the motor has reached Sub 
Stantially normal Speed, if the connection be 
tWeen the printer and the telegraph line is 
inhaintained the notor circuit will be kept closed 
by the action of the relay winding 76. In order 
to take cate of monentary open circuit condi 
tions occurring during the transmission of mes 
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1,921,990 5 
Sage signals, the relay 73 is arianged to have a 
slow-to-i'elease chai'acteristic siniilas' to the re 
lay 53 of the foregoing embodiment. In this 
manne; e, ein ti digin tile contacts 72 may be 
OC 3:3 openet 2(ii closed in "esponse to 

the cu tilictulations in relay 71 due to signal 
tranSilissiog, the contact '74 will Inevertheless re 
inain closed until tile xenoyal of Rs elig 12 
from the line jack causes an ext3: 
cuit condition. 

From the feregoing it 
the 'elay 73 is ai'i'aling2d to : 
characteristics Gf the two rigo 
relays 53 and 38 of the for 
With this arrangement, a ; 
of relay should be used in the - - 
Which need not be of a SCW- Se chai 
acteristic aind oinly Cine set of cictiit closing 
contacts will be required in the motoi circuit. 
This results in a simplified control system for 
the printer motoi". Furthel'noi?e it is evident, 
that by a suitable circuit arrangement the re 
lay 71 might be dispensed Wi This night be 
accomplished by arranging the contacts 72 to be 
closed by the act of inserting the plug it into 
a line jack G1 by any suitable arrangement for 
completing the circuit through the Winding 6 
of the combined relay when the printer cord 
plug is inserted into a line jack. 

d c al C 3. i - 

Although both of the foregoing inctor control. 
systems have been described as being responsive 
to the insertion and removal of the printer cis 
cuit, cord plug ificon the line jack, it Willipe ap 
parent to those skilled in the at that they may 
be as effectively enployed in a system having the 
printer continuously connected in the telegraph 
line. The reisy actuated through the printer 
circuit may be inade Suitably responsive to a 
pre-determined line coindition, such as an open 
circuit of short duration, to close the motor cir 
cuit, unresponsive, after the notor circuit has 
been closed, to message signals for pei'initting 
the notor circuit to remain closed and respon 
sive to another pre-determined line condition to 
open the notor circuit. At the Same tire the 
series relay in the notor circuit furnishes pig 
tection against a peerinati'e opening of the mo 
tor circuit, should the line condition for open 
ing the motor circuit closely follow the line con 
dition for closing the motoi circuit. 

Referring now to Fig. 3 still another modifica 
tion as shown therein will be described. In this 
embodiment two relays are illustrated as en 
ployed in the motor conticol System. However, 
as is evident from the folregoing description, one 
relay embodying the combined features of the 
tWO relays illustrated may be effectively en 
ployed. In this modification the relay energized 
When the printer is connected into the telegraph 
line is not included in the signal circuit of the 
printer but is enei'gized by a shunt circuit coin 
pleted through the printer plug and jack connec 
tion. Therefore, the notor control System is 
not effected by the current fluctuations in the 
telegraph line due to the transmission of Sig 
nals; furthermore the weakening effect of an 
extra inductance included in the Signal circuit 
of the printer is obviated. 
Diagrammatically illustrated in Fig. 3 are the 

essential circuits at a Cential Station A. en 
bodying the automatic motor circuit control and 
distant station B embodying a printer connected 
in a telegraph line. The printers at both offices 
are illustrated diagrammatically by the receiv 
ing magnet Windings li and the transmitting 

keyboards 12. The printer at the central sta 
tion is connected into a telegraph line 10 through 
jack 4 by nineans of a printer circuit cord 
plug 7. 
The pi'inter is pi'OWided With a motor 56 haW 

ing 2, notor circuit, one side of which is con 
nected to ic power line through Wire 57. Relay 
81 is grovided fit clasiiig the actor circuit in 
accordia,ince Wick, t, the cornection aid disconnec 

of the printe: with the telegraph line. The 
62 forming the other Side of the motor 

circuit leads to contacts 82 operated by the relay 
8; 3. In thege i? is otheir side of the power 
ise. Coint2, gets 33 close the notor circuit at 
aihothe, point, aid aire operated by the Series 
irelay 34 connected in the motor circuit. The 
relay 2 is eier' by a Winding 86 which is 
in a circuit grounded at one end through a 
iasis: 3:3& S. The other Side of the circuit con 
nects through wire 88 to the outer contact 51. 
of the plug 17. When the printer is connected 
in the telegraph line, the circuit through the 
relay coil 86 is competed through the jack to 
the battery 15 or other potential applied to the 
telegraph line. Current is bled off through the 
shunt circuit for energizing the relay from the 
line potential SCui'ce. In this Inanner, the relay 
does inot form 2, part of the painter signal cir 
cuit and is not effected by open circuit conditions 
of the telegraph line, nor does it add inductive 
iii.3 pedance to c3 in any other manner directly 
ai fect the efficiency of the telegraph line for 
Signal transmission. 
The automatic control of the motor circuit is 

acCoilipiished Substantially in the following imain 
ner. When a call is received over the telegraph 
line through a Signal System, Such as described 
in connection. With the eighbodiment in Fig. 1, an 
Operatoi' of the printer at the central Station 
who is idle Will insert the plug it into the line 
jack i4 thus coininecting her. machine into the 
calling line. When this connection is made, the 
auxiliary or shunt circuit through the winding 
of the relay 3. Will be co:iipleted, enaigizing the 
relay Which Will act to close the notor circuit 
through contact 82. AS S3 on as the motor cir 
cuit is closed, curient flowing therein Will trar 
verse the winding 83 of the relay 84 and close 
the motor circuit at another point through the 
contact 85. The relay 84 is similar to the series 
relays in the foregoing entibodiments in that it 
has a low impeda,ince winding and is arranged 
to maintain the contacts 35 closed only while 
energized by the 'elatively heavy current drawn 
by the motor as it starts and until it reaches 
Substantially normal speed when the force of the 
relay acting on the movaiole contact member 
will be overconne by. Spring 89 to open the con 
tactS. 
remain closed from the instant it is closed by 
the main control irelay 81 until the motoi has 
reached substantially normal speed independ 
ent of the latter relay. in this maniher a motor 
control system is provided having substantially 
the same characteristics for automatically start 
ing and stopping the Enctoi and for preventing 
the notor circuit froin oeing Gpen2d While the 
motor is drawing a heavy current during the 
starting period. - 
Fron the foregoing description, it will be seen 

that we have provided a motor control System 
for automatically starting and stopping the 
drive ractors of telegraph printers or printing 
machines as the signal circuit of the machine is 
connected to and disconnected from the tele 

In this mannel, the motor circuits Will 
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6 
graph line. In its preferred enlbodiment the 
motor is started merely by the insertion of the 
printer circuit cord plug into the line jack and 
is stopped When the plug is removed fron the 

5 jack. Furthermore, we have provided a circuit 
control arrangement, which may be employed in 
connection. With telegraph printing machines of 
Various types now in use. As heretofore indi 
cated, it is particularly adapted to telegraph 

10 Systems enploying concentrator units and sim 
plex printe1’S. However, it may be readily ap 
plied to other Systems as well. 

It is to be understood that our circuit control 
System may embody types and combinations of 

5 relays other than those described herein for 

y 
.. 

: 

callying out this invention. 
While We have shown this invention in but 

three forms, it will be obvious to those skilled 
in the art that it is not so limited but is sus 
ceptible to various other changes and modifica 
tions without departing from the spirit thereof, 
and We desire, therefore, that only such limita 
tions shall be placed thereon as aire imposed by 
tihe prior art or aS are Specifically set forth 
in the appended claims. 
What we claim is: 
1. In a telegraph system, a telegraph line cir 

cuit, a printer, means for coininecting the printer 
in the line circuit, a motor for driving the print 
ei', a circuit for the moto, and a control System 
for the motor comprising a first relay operative 
upon connection of the printer in the line cir 
cuit to close the motor circuit, and a second 
lelay operative upon closing tile motor circuit 
to maintain the motor circuit closed independent 
of the first relay until the motor has reached 
Slipstantially its normal speed. 

2. In a telegraph System, a telegraph line, a 
printer embodying a printer circuit, means for 
connecting the printer circuit in the line, a mo 
tor for driving the printer, a circuit for the 
notor, and a control System for the motor com 
prising a first relay responsive to a momentary 
connection of the printer circuit in the line to 
close the motor circuit and a second relay Op 

9 normal speed. 

erative upon closing the motor circuit to main 
tain the motor circuit closed, independent of 
the relation between the printer circuit and the 
line, until the motor has reached substantially 

3. In a telegraph System, a telegraph line, a 
printer, a circuit for the printer connected in 
the telegraph line, a motor for driving the print 
ei', a circuit for the motor and a control system 
for the motor comprising a relay in the printer 
circuit, "esponsive to a predetermined line con 
dition for closing the motor circuit and a relay 
in the motor circuit operative upon closing of 

is the motor circuit for maintaining the latter 
closed independently of the first relay until the 
notor has reached Substantially its normal speed. 

4. In a telegraph printer, a motor for driving 
the printel' and a control system for the motor 
Comprising a motor circuit, a first relay opera 
tive when a communication circuit is established 

r: . . 
. 

. motor, and means independent of all line con 

With the printer for closing the motor circuit 
and a Second relay actuated by the current tra 
Versing the motor circuit for maintaining the 
latter closed until the motor has reached sub 
Stantially its normal speed. 

5. In a printing telegraph system, a line, a 
printing apparatus associated with said line, a 
notor for driving Said printing apparatus, means 
responsive to a line condition for starting said 

1,921,990 
ditions for maintaining Said motor in operation 
for at least a predetermined period. 

6. In a telegraph System, a telegraph line, a 
printer, means for connecting the printer in the 
line, a motor for driving the printer, a circuit 
for the motor, and a control System for the 
motor comprising means operative upon connec 
tion of the printer in line to close the motor cir 
cuit and means operative upon closing the mo 
tor circuit to maintain the latter closed until 
the latter has reached substantially its normal 
Operating Speed. 

7. In a telegraph System, a telegraph line, a 
printer, means for connecting the printer in the 
line, a motor for driving the printer, a circuit 
for the motor, and a control System for the mo 
tor comprising means for holding the motor cir 
cuit closed while the printer is connected in 
the line and means operative upon closing the 
motor circuit to maintain the motor circuit 
closed independent of the first named means 
until the speed of the motor has reduced the 
current drawn thereby to a predetermined value. 

8. In a printing telegraph System, a line, a 
printing apparatus normally disconnected from 
said line, a driving motor for Said apparatus, 
means for connecting said apparatus to the line, 
and substantially simultaneously thereWith, 
starting said motor, and means independent of 
said line connection for maintaining said motor . 
in operation until it obtains a Substantial Speed. 

9. In a telegraph printer having a circuit 
adapted to be connected to and disconnected 
from a telegraph line, a motor for driving the 
printer, and a control System for the motor 
comprising a motor circuit, a relay in the print 
er circuit having a “slow to release' character 
istic and operative when the printer is connect 
ed to the line to close the motoi circuit, and 
a relay in the motor circuit actuated at the 
time the motoi circuit is closed for holding the 
motor circuit closed until the current in the 
motor circuit is decreased to a predetermined 
value, obtained just before the motor 
reached substantially normal Speed. 

10. In a telegraph system, a telegraph line, a 
printer connected in the telegraph line, a notor 
for driving the printer, a circuit for the Inotor, 
and a control System for the motor comprising 
electro-magnetic means responsive to a prede- . 
termined line condition but unresponsive to line 
Signal condition to effect closing of the notor 
circuit and electro-magnetic means energized in 
accordance with the current flowing through the 
motor and operative upon the closing of the no- 3 
toi circuit to maintain the notor circuit closed 
independent of the first named means until the 
motor has reached substantially its normal op 
eiating Speed. 

11. In a telegitaph system, a telegraph line, a 
printer, a circuit for the painter, means for CC1)- 
necting the printer circuit in the telegraph line, 
a motor for driving the printer, a circuit for thc 
Inotor, and a control system for the moto) com 
prising a low inductance relay in the printel cir 
cuit having a “slow to release' characteristic 
and operative upon connection of the printer. 
circuit in the line to close the motor circuit and 
a low impedance relay in the motor circuit, ac 
tuated by the current travel'Sing the notor cir 
cuit when the motor has started and operative 
to effect closing of the motor circuit independ 
ent of the first named relay and to maintain the 
motor circuit closed until the motor has reached 
Substantially its normal operating Speed. 

30 

S 5 

' -- y 

O) 

1) 

haS - 

... 5 



5 

O 

5 

3. 5 

s 3. 

s pri 

1,921,990 
12. In a telegraph Systein, a telegraph line, a 

printer, a circuit, for the printer, means for con 
lecting the printer circuit, in the telegraph line, 

a, inotor for driving the printer, a circuit for the 
iiloter and a control Systein for the notor com 
prising lineains responsive to a nomentary Com 
pletic of the iiia circuit through the printer 
to effect closing of the moto,' cii'cuit, means re 

give to a pi'oonged interruption of the line 
circuit but un:'esponsive to siginal interruptions 
tending to pen the notoi ci:'cuit and n2ans l'e- 
Sponsive to the starting current in the notoi" 
circuit to maintain the motor circuit, closed in 
dependent of the first inamed means until the 
current in the motor circuit has dropped to Sub 
Stantially its inorinal value. 

13. In a telegraph System, a telegraph line, a 
printer, a circuit for the printer, means for con 
necting the printer circuit in the telegraph line, 
a motor for driving the printer, a circuit for 
the notor, a control System for the motor com 
piising a relay adapted to close aind Open the 
anotor circuit and embodying first and Second 
Wiindings, either of which alone is capable of 
operating the reiay, means for ensergizing the 
first Winding to close the notor circuit winein the 
printer is ceinected to the line and means op 
eiative after the ringtol circuit has been closed 
fol' einergizing the Second Winding in accord 
ance with the speed of the notor, whereby the 
notor circuit Will be held closed independent 
of the first named Winding until the notor has 
Substaintially ireached its normal Speed. 

14. In a telegraph system, a telegraph line, a 
printer, a circuit for the printer, means for con 
hecting the printer circuit in the telegraph line, 
a motor for driving the printer, a circuit for the 
moto; embodying current closing Switch con 
tagts and a control system for the motor com 
prising a control relay for actuating the switch 
contacts in the motor circuit to coiti'ol the mo 
tor, a first winding for said l'elay, other relay 
means actuated through the printer signal cir 
clit, when the latter is connected in the line to 
effect energization of Said first winding to close 
said SWitch contacts for starting the motor, and 
a second Winding for said islay energized by the 
current Rowing through the notor aind opera 
tive upon closing the moto circuit to cause the 
control relay to maintain the Inotor circuit 
closed independent of said first winding until the 
Inotor has attained a speed at which it Will draw 
Substantially normal current. 

15. In a telegraph systein, a telegraph line, a 
a circuit for the pirinter, means for con 

necting the printer circuit in the telegraph line, 
a nihotel for driving tha printer, a circuit for the 
motor and a control system for the notor con 
prising a relay adapted to cloS8 &nd ope: the 
motor circuit and having first and Second Wind 
ings either of which alone will operate the re 
lay, said relay having a “slow to release' char 
acteristic whereby the motor circuit Will not be 
opened due to monentary de-energization of 
said first Winding, meains for energizing the first 
winding to close the inotor circuit when the 
printer is connected to the line, and means for 
energizing the other winding in accordance With 
the speed of the motor after the notor circuit 
has been closed, whereby the relay Will main 
tain the notoi circuit closed independent of the 
first named Winding until the motor has reached 
substantially normal Speed. 

16. In a telegraph system, the corabination of 
a telegraph line, a printer, a circuit for the 
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pi inter, means for readily connecting and dis 
cirecting the printer and the telegraph line, 
a notor for driving the printer, a circuit for 
the motor, and a control systern for the motor, 
comprising a relay operative to closa and open 
the motor circuit, said relay being energized by 
a circuit independent of the printer circuit, and 
which is cornpleted and orcken by the meains 
exployed for connecting and disconinecting the 
priter and the line, and a relay in the notor 
circuit operative upan closing of the in to cir 
cuit to maintain the same closed until the Imo 
tol has reached substantially its normal speed. 

it. :) & telegraph Systern, the cornbilation of 
a telegraph line, a printer, a circ for the 
printer, means for readily connecting, and dis 
co:nnecting the printer and the telegraph line, 
a motor ior driving the printer, and a control 
system for the motor comprising a motor cir 
cuit, and electro-magnetically operating means 
o' cloging and opening the linotor circuit, Said 
means en bodying an element energized by a 
circuit, independent of the printer circuit, which 
is completed and broken at the time of con 
necting and disconnecting the printer circuit 
and the line, said means also erodying an ele 
ment energized by the current flowing through 
the motor and operative upon closing the motor 
circuit to maintain the Same closed until the 
current drawn by the notor has dropped to a 
pre-determined point, as the Speed of the mo 
tor accelerates to normal. 

18. In a telegraph system, the combination of 
a plurality of telegraph lines, one or more con 
centrator Switchboards, each of Said telegraph 
lines connecting to a jack in each of Said Switch 
boards, one or more telegraph printers corre 
sponding to each Switchboard, each of said 
printers being provided with means for connect 
ing the printer with any one of the lines through 
its jack on the corresponding Switchboard, and 
a drive means for each of the printers embody 
ing a motor and a control System for the mo 
to comprising a motor circuit, means opera 
tive upon connecting the printer in any one of 
the lines to close the motor circuit, and other 
means operative upon closing the notor circuit 
to maintain the same closed until the motor has 
reached substantially its normal operating Speed. 

19. In a telegraph system, the combination of 
a plurality of telegraph lines, one or more con 
centrator SWitchboards, each of Said lines con 
necting to a jack in each of Said SWitchboards, 
one or more telegraph printers corresponding to 
each switchboard, each of said printers being 
provided with means for connecting the printer 
with any one of the 1ines throjgh the line jack 
on the corresponding Switchboard, a drive means 
for each of the printers emilodying a motor and 
a control system for the motor comprising a no 
tor, circuit, means for holding the notor circuit 
closed while the printer is connected. With any 
one of the lines, and means operative upon clos 
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ing the motor circuit to maintain the Same closed 
independent of the first means until the notor 
has reached substantially its normal Speed, 
whereby the motor circuit having been ciosed, 
the same will not open after a monentary con 
nection has been made between the printer and 
a telegraph line until the notor has attained 
substantially its normal Speed. 

28. In a telegraph system, a plurality of tele 
graph lines, one or more concentrator Switch 
boards, each of said telegraph lines connecting 
to a jack in each of said Switchboards, a call 
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8 
system including a signal device associated with 
each jack for identifying the calling line, one or 
more telegraph printers corerSponding to each 
Switchboard, each of Said printers being pro 
vided With means for connecting the printer 
through the line jack on the respective Switch 
boards, a drive means for each of the printers 
embodying a motor and a control System for 
the motor comprising a motor circuit, means op 
erative upon connecting the printer in any one 
of the lines to close the motor circuit, and means 
operative upon closing the motor circuit to 
maintain the motor circuit closed independent 
of the first means until the motor has reached 
Substantially its normal speed. 
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21. In a printing telegraph System, a line, a 

printing apparatUS connected to said line, a 
drive motor for Said apparatus means respon 
Sive to a line condition for starting the drive 
motor, means independent of Said line conditions 
for maintaining Said motor in operation for at 
least a Sufficient time to bring the motor sub 
stantially up to normal Speed, and means re 
Sponsive to a different line condition for stop 
ping the motor. 

ERNEST W. HEWITT. 
SAMUEL W. ROTHERMEL. 

80 

85 

90 

95 

00 

105 

O 

15 

120 

30 

35 

40 

150. 


