Aug. 8, 1933. E W. HEWITT ET AL 1,921,990

MOTOR CONTROL CIRCUIT FOR TELEGRAPH PRINTERS

Filed Aug. 1, 1931 2 Sheets—Sheet 1
=
- TO SIGNAL LAMP
= l CONTROL RELAYS
@:3_._
L
——0 BN . LaYe
TO OTHER .l |
PRINTERS o
- ::I_-_: TO OTHER LINES
a9 37
134 l—_- a8 !
35 =4 36 s
é:,._ 33 41,
L q
TN |7 5]
s ' 44
A L | 46
as_ a1 |5 |f
L 3¢ 2 \— =5 v 27 0
—E\j:}) A R, ~18
(£ 7~ 3
5 14/ 55 25 Ge o2 2 L]
15 } el 1
= ? - [
- \ 2 1 |o] : !
B !
\_7/__ a
127 L
2
AV .
s
: 1
; (i},’ 53 58
L 156 %17 | f\\
7 - o 1)
LU ™ o
A
o g
62 59 6i
57~
1o v _
PoweRr LINES F'G. |
INVENTORS
E.W. HEWITT
S.W. ROTHERMEL
BY ATTORNEY

et @ P



Aug. 8, 1933. E. W. HEWITT ET AL 1,921,990

MOTOR CONTROL CIRCUIT FOR TELEGRAPH PRINTERS

Filed Aug. 1, 1931 2 Sheets~Sheet 2
73
m|
L Y72 A ~-74
75~ |
L\
77
62
57—
]
{10V
POWER LINES FIG' 2
14 A
LiNE
B
15
83~ 86~
85
o 8| — 82
4 89
2 84 | i
b o -
! 88
: v E\g7
i
!
It 57~
: FIG. 3
Hov
54 Power LINES
L.INE lo\
14~
A
INVENTORS
= E. W HEWITT
—5 S. W.ROTHERMEL

BY ATTORNEY

Sy @ P,



Patented Aug. 8, 1933

NITED STATES

‘» 11,921,990

PATENT OFFICE

11,921,990

MOTOR CONTROL CIROUIT FOR TELE-
GRAPH PRINTERS

Ernest W, Hewiit, St iamiord, Conn., and Samuel

. Bother

ael, Lynbrook, N. x'., assignors to

’Ihe Western Unlon Telegraph bompany, New

York, N. Y., 2 Cornors

Appiication Au""SL i, 1931,

21 Claims,

Tl_us mventlon velates to telegraph’ systems
g wrinters which may be readily con-
to telegraph lings, and has for an object
ovide bm automatic control system for
'1=, and stopping the printer motor when
printer is connected to or discennected from

’che te;co i apu hqe.

ot

upermmg the chu(}ﬁu;\,b, to mamtam
t’nc— driving movors idle when the printing tele-
raph circuwit is not in operation, and at the
mﬁ time it is desirable to -have the printing
ummediately available when it is desired
to employ the zame in transmitting or veceiv-
g tg legraph messages.
co-pending application of Rothermel and
, filed August 31, 1929, Serial No. 359,850,
Sl 15 deocwbed unpbying‘ a call signal

&gnul cmd, if dpsued, the
mph pA- 1wing machine are

ireuit condition is mainfained.
1 ven highly satisfac-
however, certain installations to
well adapted, such as those in
50 cailed “concentrators” are employed
tcrminaT of t’m line. It iz desirable that
the printing machine mo-
pe?auve to start and stop the
rinting machiné is connected to
ted from the telegraph line.
-1-:1‘& jor system is oidinarily em-
1ection with service lines which
v small amount of business
guire that they be in c¢ontinuous
ch ral ¢f such lines are brought to
ltenboards available to the operators
naller number of telegraph printérs. In
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one sy st“'m now In usz, ¢ight telegraph lines ai‘e
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at two concentrator switeh board
of which bV\.'lLrbﬂ boards are located w1t‘1m
88y Tench operators of two telegraph
printing machinss. Fach line has a terminal
jack in ea f the swilchboards, the system
being so arranged that each of the four oper-
ators may connect her printing machine into
the cireuit of any one of the lines. With this
system, & small number of operators can take
are of -the messages being sent and received
over the eight lines. 'The concentrator switch-

ninaied
n

of ths

e
o

tion of New York
Serial No. 554,538
(Cl. 178—4.1)

boards are provided with a ¢all signal corre-
sponding o each jack in the switchboard and
1o each of the e¢ight lines in the group so that
when a call is seént over any one of the lines
I”rom thie distant or branch office, any one of the

operaters wio is not for the moment engaged
ccnntcr,s her printing machine, by means of an
ordinary telephone jack plug, inte the line

wiiich has sent the call. Having connected her
maching inte the calling lihe, The desired com-

munication between the two offices may be car-

In the systemns heietofore erployed and as de-
soribad in the foregoing application, in order to
place o telegraph printing machine in readi-
uc\ah for sending or receiving a niessage over a

e the moter for driving the printer must be
<et into operation by means of a manually oper-
ated switch or & switch operated by the call sig-
nal from the distant station. In the latter case,
2 telégraph méachine at the main office would
have to remain connected to the calling lLine

and such an srrangement, as already indicated
1s not dezirable for use in conngction with con-
centrator systems.

It lu a further object of this invention, there-
Tore, to provide a system for auvomatically start-
ing and stopping the motor of the telegraph

printer when the telegrabh cireuit of the Pprinter
is connected to or disconnected from a telesvaph
line desiring to tomminicate with the main
ofiice.

Sl another object of this invention is to
provide & motor ¢ontrol arrangement for tele-
graph printing machines which will automatical-
1y start the motor when the printing machine
is conhected into & calling telegraph line and
which will maintain the motor circuit closed
after tiie motor has been started until it has
substantially reachad its normal operating speed
without regard as to whethér the printer has
keen, in the meantime, disconnected from the
telegraph line.

A still further ebject of our invention is to
rrovide an arrdngement which will continue the
Lel@qlaph piinter motor in opération after the
moter has attained substantially normal speéd,
if the printer is théun ceinected to a telegraph
liné and which will open the circuit of the motor
after it has attained normal sgeed, if the brinter
is not at that time conhected to a telegraph
line.

These and othér objects effected by outr in-
vention will be apparent from the following
description and claims taken in cohnnection with
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the accompanying drawings, forming a pait of
this application, in which;

Fig. 1 is a circuit diagram illustrating the
motor control systam and also the signal call
system used in connection with the concentrator
units. .

Fig. 2 is a circuit diagram illustrating a modi-
fication of ths motor contro! system shown in
Fig. 1, and

Fig. 3 is a cireuit diagram showing still an-
other modification of the motor control sys-
tem shown in Tig. 1.

In carrying out this invention we may employ
one relay which is energized by a circuit com-
pleted when the printer iz connected inito the
telegraph line and which acts to close the motor
circuit and start the motor, and which also
acts when the printer is disconnected from the
telegraph line to open the motor circuit and
stop the motor. he relay energizing circuit
may be established by connecting the relay in
the printer signal civeuit or by a suitable inde-~
pendent circuit or a shunt circuit which is com-
pleted through the printer circuit cord »lug,
through contacts included in the line jack, or
by other means actuated when the printer is
connected to a telegraph line.

In addition, we may smploy another relay,
preferably one of -low impedance, connected in
series with the motor circuit which is energized
upon closing of the motfor circuit and which
acts to maintain the motor circuit closed dur-
ing the starting period and until the motor
has reached substentially ifts normal operating
speed. Ordinarily, if the operator has inserted
her plug into the wrong line jack establishing
a false connection, she will, upon becoming aware
of having done so, immediately remove ner plug
from this jack and insert it into the proper
jack. If this false conunection- is interrupted
during the starting period of the motor the
second relay will maintain the motor circuit
closed so that the removal of the plug after
momentary connection with a line jack will
not result in opening of the motor circuit while
the motor is drawing a heavy current, and ex-
cessive arcing across the motor circuit closing
contacts will be obviated. The motor circuit
will be maintained by the first relay after the
motor has attained its normal operating spsed,
and connection has been established to the
proper line.

Instead of employing two relays in the motor
control arrangement, one relay embodying the
combined characteristics of the two relays may
be employed. In addition various other combina-
tions of relays may be employed, either con-
nected directly into the printer circuit or con-
trolled by a shunt circuit which is made and
broken threough the plug when 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 employed, 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 larger number of lines. One
arrangement in use employs units comprising
two tables arranged back to back upon each of
which two telegraph printers are located. A
concentrator switchboard unit is Iocated on each
of the tables between the positions of the print-
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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 arrangement employed in
connection with one telegraph line running to
two concentrator switchboards together with
representative elements of another line running
to the same switchboards. The circuit arrange-
ment for any number of felegraph lines will be
apparent from the following description in con-
nection with a single line.

Station A, in the illustration shown in Fig.
1, represents the main office and illustrates the
opsration of a call signal system employed in
connection with the switchboard units as well
as one form of motor control for the printer.
Station B 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 brokei’s office may not be supplied
with the automatic motor control. 'The printers
are diagrammatically illustrated and 11 repre-
sents the printer magnet, while 12 represents the
transmitting keyboard. If the operator at sta-
tion B desires to call station A, she may do so
by sending any code signal, preferably, a “space”
signal. This will cause a momentary cpen ecir-
cuit condition of thes telegraph line 10. The
telegraph line is connected to the concentrator
units, which are represented by line jacks 13 and
i4 and through the line jacks to the grounded
batiery 15, which supplies the required line po-
tential. A plug 17 is inserted into one of the
jacks by the operator of a printer at the main
office whto 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. I will be observed, that the
main line 10 extends to jack bus bar 26, which is
common to both jacks, the circuit being 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 suitable means, to the ground 28.
This will cause the relay 128 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 ..

iine circuif, cccasioned by the calling operator at
station B, the relay fongue 29 will drop to the
back contact 32, connscting the tongue and the
call signal circuit. The call signal circuit ex-

tends frem ground 33 through battery 34, signal . K
lamps 35 and 36, thence through the front con-

tacts 37 of locking reiay 38 and from the con-
tacts 37 through the winding of locking relay
29, front contact 41 of the latter relay, and wire

42 -to the back contact 32 and tongue 29.of ..
It will be

relay 18, which is grounded at 43.
observed, therefore, that when open circuit con-
dition -occurs in the line the lamp circuit will
be completed through 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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trator switchboard panels is provided for each
line. Since the embodiment illustrated in Fig.
1 is of the type herstofore referred te, 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 puiled
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 csll signal has
been sent over the line, the circuit will again
resums its mormal closed condition and the
tongue 29 of the relay 19 will be drawn against
its hack contact, breaking the lamp circuit at
this point. However, since the lamp circuit has
bheen 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 line
cireuit plug of her machine into the jack cor-
responding to the calling lins, which will be indi-
cated by the associated lamp which is burning
in the concentrator panel accessible to her. We
will assurne that plug 17 is inserted into jack 14
to answer the call. - When this is done, the ar-
rangement of the circuits is such that two things
will take place. One of these will be the break-
ing of the signal lamyp circuit. The other will
be the automatic starting of the printer motor,
which will place the printer in readiness to re-
ceive or transmit messages to station B.

Trirst the operation of the circuit arrangement
to open the lamp civeuit will be described. When
the plug is inserfed intc the jack 14, contascts
24 will open and brveak the branch circuit
through relay 19, de-snergizing the same and
permitting the tongue 28 to fall upon the active
contact 32. At the same time the contacts 45
will close, establishing a circuit from the ground-
ed bus bar 48, 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 ecircuit contact 48.
This accomplishes fivst an opening of the lamp
circuit at the contact 37 snd closing of a lock-
ing circuit from the baltery 48, the windings of
the relay 38; contacts 48 to the ground 43, via
the tongue 29 of the relay 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-energized and the
lecking cireuit therethrough will be broken by
the tongue 44 falling away from its live contact.

After the communications between office A
and B have been completed, the operator at
office A will withdraw the plug of her machine
from the line jack. The 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 relay 19, caus-

’ ing the same to be energized, lifting the tongue

29 ‘to its back contact, thereby breaking 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 ke noted that this
connects the lamp circuit again through its re-
lay 39 and the wire 42, but the lamp circuit is
noet completed to the ground because, as already
indicated, the -circuit through the grounded
tongue 44 of relay 39 was opened previously and

3

he removal of the plug from the jack causad
e relay 19 to be re-energized breaking the
other ground circuit at the contacts 32, therehy
initiating the sequence of operation just re-
counted. It wiil be observed further that this
sequence - of operation causes the lamp circuit
to be opened at contact 32 before contacts at 37
clese, preventing the circuit from being com-
pleted and setbing up a false signal, which might
oceur if the circuit through relay 37 were closed
at the same instant that relay 19 was connected
back into the line. : :

The operation of the sysiem will now be de-
scribed relative to the automatic starting and
stopping of the printer - drive motor when the
vrinter circuit. cord is inserted in cne of the
line jacks. When a call signal is sent from an
outside or distant station such. as station B (Fig.

ot

[

1), the signal lamps 35 and-36 cveraie and the .

operator -of one of the printing machines at the
concentrator station A will plug into the line
jack corresponding to the signal lamp which is
burning. Assuming that plug 17 of the printer
circuit of station A is inserted into jack 14, the
line cireuit will then be established through the
printer. Referring to the jack 14, the line cir-
cuit comes in on the bus 28 to the sleeve con-
tact 27 of the jack. From the contact 27 con-
nection will be made through the slesve 51 of
the plug 17 and the printer cireuit cord to the
sending keyboard 12 and receiving magnet 11
and through a relay 53 included in the cirvcuit,
thence back through the cord to the tip 54 of
the plug. When the -plug is in the jack, the
contacts are gpened and the tip of the plug
engages the tin contact 55 of the jack which
is connected with grounded bhattery 15.
The telegraph printer is supplied with 3
tor 56 illustrated diagrammatically. The ci
for the motor connects at one side through v
57 to a powsr line.
circuit includes a series relay 58 and two cir-
cuit closing contact members 59 and 81 asso-
ciated with relays 53 and 58 rvespectively. The
motor circuit may be completed thrcugh sither
or ‘both -of these relays and wire 862 leading to
the other side of the power line. ’
As goon as the plug 17 is inserted in the jack,
current will flow from the hattery 15 through the
printer circuit and energize relay 53 causing the
motor circuit to be closed through the contacts
59 and energize the relay 58. When the rvelay
58 is energized, the circuit will be closed at an-
other point through the contacts 61. It is o 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 electromotive force
budlds up, becoming a minimum when the mo-
tor reaches normal opsrating speed.  The wind-
ings of the relay 58 are, preferably, of low re-
sistance or low impedance. Windings having a
value of aboubt 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 63 during the period in
which the motor is accelerating until the cur-
rent passing through the windings has dropped
to a point cbtaining just prior to the time when
the motor 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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4
words, when the motor circuit has once heen
closed, the relay 58 will serve to maintain the
circuit closed independent of the relay 53 until
the motor has reached substantially normal
speed. On the other hand, if the operator has
inserted the plug 17 into the wrong jack or
otherwise established a false connection, she will
in all probability immediately withdraw the plug
and cause the relay 53 to become de-energized
after onily 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
almost as soon as it was closed and during a
pericd when the metor is drawing a heavy cur-
rent. An opening of the motor circuit at this
time would cause excessive arcing between the
motor cireuit contacts. However, if the motor

“circuit is maintained closed until the motor has

raached substantially its nermal speed, a rela-
tively small amount of current will be flowing
through the motor circuit and a very small
amount of arcing will result, which may be read-
ily provided for in the design of the circuit cios-

" ing elements.

After the proper connection has been estab-
lished to the printer circuit and the motor has
attained substantially normal speed, the motsr
circuit is opened at the relay 58 and is there-
after maintained closed through relay 53 which
is sufficiently slow not to respond o signal fre-
quency. When the communication between the
two stations has been completed, the operator
at station A will withdraw her piug from the
jack and the motor circuit will be cpesned at
relay 53 and the motor thereby stopped. 1In
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 or reverse
circuit ‘condition occurred in the telegraph line
during the sending of signals 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. Tt

" 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 automstically 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 motor cir-

cuit from being opened during the pericd 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 prinfer circuit cord is with-
drawn from the jack after momentary connec-

* tion in to the telegraph line. With the control

1,921,99G

arrangement of the character described, simplé

-and -inexpensive type of circuit closing relays

can be employed in the motor circuit without
danger of being deamaged by arcing between the
contacts which difficulty has been experienced
heretofore in this type of motor control system.

Referring now to Fig. 2, a circuit diagram
illustrating a modification of this invention is
shown. In this modification the slow-to-release
type of relay and the series relay in the motor
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 omit-
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 outer or distant station represented
by station B. The telegraph line 10 extends
from station B to station A through the concen-
trator switchboard jack 14, thence through bat-
tery 15 to ground. The printers at each station
are diagrammatically represented by the receiv-
ing magnet windings 11 and the transmitting
keyboairds 12, The printer at the central office
is connected into the telegraph line through jack
14 by means of a printer circuit cord plug 17.
in the printer circuit is included a low induc-
tznece relay 71 arranged to close contact 72
when the printer is connected to the telegraph
line. The motor 56 for the printer is illustrated
diagrammoatically 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, forming 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 same 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 71 and
a resistance T7 to opposite sides of the power
line or to any other suitable source of current
potential.

When 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 completing the meotor circuit. As scon
2s the contacts 74 are closed current will flow
through the series winding 75 of the relay and
will exert an addificnal effort tending to hold
the contacts 74 closed. This winding 75 is so
arranged as to supply suficient fiux to main-
tain the contacts 74 closed independent of the
winding 78 until the motor has reached sub-
stantially normal speed. In this manner the
motor circult will be maintained 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
maintained the motor circuit will be kept closed
by the action of the relay winding 76. In order
to take care of momentary open circuit condi-
tions occurring during the transmission of mes-
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sage signals, the velay 73 is artanged to have a
slow-to-release characteristic similar o the ve-
lay 53 of the foregoing embodiment. In this

r even though the contacis 72 may be
¥ opened and ¢ in recponse to
fiuctuations in relay 71 due to_ signa
transmissios, the contact 74 w
main clesed until the z
from the line jack causs
cuit condition.

From the forsgoing it wi
the relay 73 is arrangad to <
characteristics of the two
relays 53 and 58 of the
With this arrangement, a :
of relay should be used in
which need not be of g
acteristic -and only one ssb it closing
contacts will be required in the motor circuit.
This resulis in a simplified cont 101 system for
the printer motor. Purthermors it ig svident
that by a suitable circuit ar "angem‘,nr, the re-
lay 71 might be dispensed with., This might be
accomplished by arranging the contacts '72 to be
closed by the act of inserting the plug 17 into
a line jack or by any suitable arrangement for
completing the circuit through the winding 75
of the combined relay when the prmter cord
plug is inserted into a line jack.

Although both of the foregoing motor control
systems have been dsscribed as being responsive
to the insertion and removal of the printer ciy-
cuit cord plug from the line jack, it will be ap-
parent to those skilled in the art that they may
be as effectively employed in a system having thea
printer continucusly connected in the telegzraph
line. The relay actuated through the wprinter
circuit may be made suitably reésponsive to a
pre-determined line condifion, such as an open
circuit of short duration, to close the motor cir-
cuit, unresponsive, after the motor cireuit hag
been closed, tc message signals for permitting
the motor circuit to remain closed and respon-
sive to another pre-determined line condition to
open the motor circuit. At the same fime tha
series relay in the motor circuit furnishes pro-
tection against a premature opening of the mo-
tor circuif, should the line condition for open-
ing the motor circuit closely follow the line con-
dition for closing the motor circuit.

eferring now to Fig. 2 still another modifica-
tion as shown therein will be describad. In this
embodiment two relays are illustrated as em-
ployed in the motor control system. However,
as is evident from the foregoing description, one
relay embodying the combined features of th
two relays illustrated may be effectively em-
ployed. In this modification the relay energized
when the printer is connected into the telegraph
line is not included in the signal cireuit of the
printer but is enevgized by a shunt circuit com-
pleted through the printer plug and jack connec-
tion. Therefore, the motor control system is
not effected by the current Auctuations 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 ig.
essential circuits at a central
bodying the automstic motor
distant station B embodying a printer connacted
in a telegraph line. The printers at both offices
are illustrated chanramma’rlcall by the receiv-
ing magnet windings 11 and the transmitting

I
)
i3

observed that
o -

3 are the
station A em-
circuit control and
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keyboards 12. The printer at the central sta-
tion is connected into a telegraph line 16 through
jack i4 by means of g printer circuit cord
plug 17.

The printer is provided with & motor 56 hav-
1g 2 motor civeuit, one side of which is con-
nected to the powsr line thr;)ugh wire 57. Relay
; p:ov;cioﬂ fe3 9“ metor cireuit in
on. and disconnec-
eg aph line. The
side of the motor
contayts 82 operated by the relay

1 circuit at
are operated by the series
in the motor circuit. ‘The
& by a8 winding 86 which is
in a circuit grounded at one end through a
w87, 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 lne, the circuit through the
relay coil 86 is completed through the jack to
the battery 15 cor other pclential applied to the
telegraph line. Current is bled off through the
shunt circult for energizing the relay from the
line potential scurce. In this manner, the relay
dees not form a part of the printer signal cir-
cuit and is not effected by open circuit conditions
of the telegraph line, nor does it add inductive
lmpedance to or in any other manner directly
affect the efficiency of the teTegraph line for
ignal transmission.

The automatic control of the motor circuit is
accomplished substantially in the following man-
ner. Waen a call is received over the telegraph
line thlou h a signal system, such as described
in connection with the elabodlment in Fig,. 1, an
operata of the printsr at the central station
who is idle will insert the plug 17 into the line
jack 14 thus connecting her machine into the
calling line. When this connsction is made, the
auxiliary or shunt circuit through the winding
of the relay 81 will be compl eted energizing the

relay which will act to close the motor eircuit

through comtact 82. As soon as the motor cir-
cuit is closed, current flowing therein will tra-
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 em hch_rneqts in that it
has a low impedance wind ng ana is arranged
to maintain the contacts 85 closed only while
energized by the relatively nezwy "U.l‘l ent drawn
by the motor as it starts and until it reaches
substantially normal speed when the force of the
relay acting on the movable contact member
will be overcome by spring 2% to open the con-
tacts. In this manner, the motor circuits will
remain closed from the instant it is closed by
the main control relay 81 until the motor has
reached substantially normal speed independ-
ent of the latter relay. In this manner a motor
control system is provided having substantially
the same characteristics for automatically start-
ing and stopping the motor and for preventing
the motor circuit from peing cpensd while the
motor is drawing a heavy current during the
starting period.

From the foregoing L.escrlptlon it will be seen
that we have provided a motor control system
for automatically starting and stopping the
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graph line. In its preferred embodiment 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 from 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 telezraph
systems employing concentrator units and sim-
plex printers. However, it may he readily ap-
plied to other systems as well.

It is to be understeod that our circuit control
system may embody types and combinations of
relays ofther than those described herein for
carrying out this invention.

While we have shown this invention in but
thrée forms, it wiil 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 are imposed by
the prior art or as are specifically set forth
-5 in the appended claims.

What we claim is:

1, In a telegraph system, a telegraph line cir-
cuit, a printer, means for connecting the printer
in the line circuit, a motor for driving the print-
er, a circuit for the motor, and a control system
for the motor comprising a first relay operative
upon connection of the printer in the lins cir-
cuit to close the motor circuiv, and a second
relay operative upon closing. thie motor circuit
to maintain the motor circuit closed independent
of the first relay until the motor has reached
substantially 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

29

motor, 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-
erative upon closing the motor circuit fo main-
tain the motor circuit closed, independent of
the relation between the printer circuit and the
line, until the motor has reached substantially
-normal speed.

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-
er, a circuit for the motor and a control system
for the motor comprising a relay in the printer
circuif, responsive to a predetermined line con-
dition for closing the motor circuit and a relay
in the motor circuit operative upon closing of

-the motor cireuit  for maintaining the latter
closed independently of the first relay until the
motor has reached substantially its normal speed.

4. In a telegraph printer, a motor for driving
the printer and 2 control system for the motor

. comprising a motor circuit, a first relay opera-
tive when a communication circuit is established
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
motor for driving said printing apparatus, means
responsive to a line condition for starting said

-motor, and means independent of all line con-
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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.

0. 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 & motor cireuit, 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 motor circuit, and
a relay in the motor circuit actuated at the
time the motor 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 has
reached substantially normal speed.

10. In a telegraph system, a telegraph line, a
printer connected in the telegraph line, a motor
for driving the printer, a circuit for the motor,
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 motor
circuit and electro-magnetic means energized in
accordance with the current flowing through the

motor and operative upon the closing of the mo- 13

tor circuit to maintain the motor circuit closed
independent of the first named means until the
motor has reached substantially its normal op-
erating speed.

11. In o 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
motor, and a control system for the motor com-
prising a low inductance relay in the printer cir-
cuit having a “slow to velease” characteristic
and operative upon connection of the printer
cirenit in the line to close the motor circuit and
a low impedance relay in the motor circuit, ac-

tuated by the current traversing the motor 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.
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12. In a telegraph system, a telegraph line, a
printer, a cir cut for the printer, means for con-
necting the printer cireuit in the telegraph line,
a motor for d riving the printer, a civcuit for the
va,uol md a on*‘u ol syutym fOL the motm com-

n* cu‘cmt L"n'ougﬂ the pr;ntcl

f the motor civcuit, means re-
1 onge a m erruption of the line
0 swncﬂ interruptions
uit and msans re-
rping cuuent in the motor
he molor ecircuit closed in-
’mt named means Lmt;l the
circuit has dropped to sub-

2.

circuit o mainta
dependent of th
current in the motor
stantially its normal value.
13. In a telegraph system, a teleg
© unte a circuit for the printer, means for con-
Ltmb the printer circuit in the telegraph line,

o >—‘

raph line, a

]

a motor for driving the printer, a circuit for
the motor, a control system for the motor com-
prising a relay adapted to close and open the
motor cireuit and embodying first and second
cither of which alone is capable of
the rmay means for ensrgizing the
ﬁrst winding to clese the motor circuit when the
printer is cmu scted to the line and means op-
erative after the motor civeuit has been closed
for energizing the sesond winding in accord-
ance with the speed of the motor, whereby the
motor ecircuit will be held clessd independent
of the first named winding until the motor has
substantially reached its normal speed.

14. In a telegraph system, a telegraph line, a
printer, a circuit for the printer, means for con-
necting the printer civeuit in the telegraph line,
a motor for driving the printer, a circuit for the
moetor embodying  current closing switch con-

aets and a control system for the motor com-
prising a contrel relay for actuating the switch
contacts in the motor circuit to control the mo-
tor, a first winding for said velay, other relay
means actuated through the 'Ollntﬂ" signal civ-
cuit when the latter is connected in the line to
eifect energization of said first winding to close
said switch contacts for starting the motor, and
a zecond winding for said rslay energized by the
current ANWA*D through the motor and opera-
tive upon closing the motor circuit to cause the
contrel relay to maintain the  motor eircuib
closed indepsndent of said first winding until the
motor has attained a speed at which it will draw
substantiaﬂy normal current.

15. In & telegraph system, a ielegraph line, a
printer, a circuit for the printer, means for con-
necting the printer cirveuit in the telegraph line,

& metor for driving the printer, a circuit for the
motor and a control system for the motor com~
prising a relay adapted to close and open the
mobor cireuit and having firgt and second wind-
ings either ¢f which alone will operate the re-
lay, said relay having a “slow to relsase” char-
acteristic whereby the motor civeuit will net be
opened dus to momentary de-energization of

a1d ﬁ1 st winding, means for ensrgizing the first

g 1o cleose the circuit when the
prinver Is connecied fo the line, and means for
energizing the uuneL th ing in accordance with
after the motor circuit

he speed of th motor
as heen closed, whereby the relay will main-
tain the motor cirveuit closed independent of the
st named winding until the motor has reached
substantially normal spsed.
13. In a telegraph system, the combination of
a telegraph line, a printer, a circuit for the

E‘; et
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printer, means for readily connecting and dis-
connecting the printer and the telegraph line
a motor for driving the printer, a cireuit for
the moter, and a control system. for the meotor,
cemprising a relay opsrative te close and open
the motor circuit, said relay being euergized by
a circuit independent of the printer circuit and
nh is completed and breken by the means
oyed for connecting and disconnecting the
printer and the line, and a relay in the motor
cireuit operative upon closing of the motor cir-
cuit to maintain the same closed until the mo-
tor has reached substantially its normal speed,
SiT In g Lelegrap‘l system, the combination of
a telegraph line,- a printer, a circ for the
brinter, means for readily connecting and dis-
connecting the printer and the telegrapn line,
a motor for driving the printer, and -a control
system for the motor comprising a motor cir-
cuit and electro-magnetically operating means
for closing and opening the motor circuit, said
means Cl’ﬂood"n’f an element energized by a
cireuit, 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 embodying an ele-
ment energized by the current flowing through
the motor and operative upon closing the motor
circuit to meintain the same closed until the
current drawn by the -molor has dropped to a
pre-determined point, as ths speod of the mo-
tor accelerates to normal.
13. In a telegraph system; the combination of
a plurality of telegraph lines, one or more con-
centrator switchboards, each of said telegraph
iines connecting to a jack in each of said switch-
koards, 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 contrel system for the mo-
tor comprising a motor circuit, means opera-
tive upon connecting the printer in any one of
the lines to close the motor circuif, and other
means operative upon closing the motor circuit
to maintain the same closed until the motor has
reached substantiaily its normal operating speed.
19. In a telegraph system, the combination of
a plurality of telegraph lines, one or inore 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 lines through the line jack
cn the corresponding switchboard, a drive means
for each of the printers embodying a motor and
a control system for the motor comprising a mo-
tor. circuit, means for holding the motor circuit
closed while the printer is connecled with any
one of the lines, and means operative upon clos-
ing the motor circuit to maintain the same closed -
independent of the first means until the motor
has reached substantially its normal speed,
whereby the motor circuit having besn closed,
the same will not open after a momentary con-
nection has been made betwesn the printer and
telegraph line until the motor has attained
substantiaily its normal speed.
2’3 in a telegraph system, a plurality of tele-
g h linss, one or more concentrator switch-
boards, each of said telegraph lines conunscting

i

to a jack in each of said switchboards, a call 159

o]
xR



10

15

20

25

30.

35 .

40

45

50

55

60

65

70

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-~
woards, 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.

1,921,990

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 mainfaining said motor in operation for at
least a sufficient time to bring the motor sub-
stantially up to normal speed, and means re-
sponsive tc a different line condition for stop-
ping the motor.

ERNEST W. HEWITT.
SAMUEL W. ROTHERMEL.
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