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HAROLD D. STROUD, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE STROUD INTERNA-
TIONAL MEASURED SERVICE COMPANY, OF ST. LOUIS, MISSOURI, A CORPORATION

OF MISSOURILI. |

LINE SIGNAL SYSTEM.

948,979.

- Specification of Letters Patent.

Patented Feb. S, 191.0.

Application filed May 13, 1904. Serial No. 207,878.

Tb all whom it may concern: o |
Be 1t known that I, Harown D. Stroup, a

citizen of the United States of America, and-

a resident of Chicago, county of Cook, and
State of Illinois, have invented a new and

useful Improvement in Line Signal Sys--

tems, of which the following is a specifica-

This invention relates in general to im-
provements in the class of telephone systems
wherein the telephone user is charged for
service on the basis of the number of times
he uses his telephone. Such systems may be
broadly classified under the term “ measured
service ”’ systems in contradistinction to that
class of telephone systems wherein the sub-
scriber is charged a fixed amount regardless
of whether he uses his telephone much or
little. Systems of;this latter type may be
classified under the term “ flat rate ” systems.

"This invention particularly relates to that

class of measured service systems wherein

the measuring device, whether in the form
of a coin-collector or of a call-recording
meter, 15 placed at the subscriber’s station,
rather than to that class wherein the meas-

~uring device is placed at the central office.

It also relates to a system which has for its
object the arrangement of the apparatus and
circuits in such manner as to be adaptable to
measured service lines using either call me-
ters or coin-collectors, and to flat rate lines,
making it possible for the same operator to
handle indiscriminately either type of line,

the duties required of her being the same in

all cases.

It also relates to a system which has for its
further object to so arrange the apparatus
and circuits, that stations provided with
coin-collectors, those provided with call-reg-
istering devices, and those operating upon
the flat rate plan, may be indiscriminately
used on party lines; the duties of the oper-
ator being the same in handling connections
originated at any of these types of stations.

seribed in my application, Serial No. 207,877,

filed May 18, 1904. o
This mvention has particularly for its ob-

Ject an improvement upon the system of that
application. ' e
A path of minimum resistance from the

~central office to the subscriber’s station is

provided over which the stignaling may be

| accomphished, this path consisting of the
‘two line wires in multiple rather than a sin-

gle line wire with a ground return or with
two line wires used as a metallic circuit, as
has heretofore been done. By this means
many practical advantages are secured
among which may be mentioned the fact
that the accidental grounding of either side
of the line will at once convey to the central

office an unmistakable indication of trouble :

the breaking of one side of the line will still

enable the subscriber to signal the central
office, and thus, while it may not enable him

to talk with the central office will at once
show that there is trouble on the line; the

two sides of the line in this case are nor-

mally subject to equal potential and there-
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fore the click in the subscriber’s telephone

when the operator answers a call is greatly

‘reduced, thus removing one serious cause of
‘complaint existing in present telephone sys-
‘tems.

In the application filed by me, Serial No.

208,176, filed May 16, 1904, I have described
and claimed a coin collecting device and the
form of circuit with which it may be op-

erated.

locking relay was located at the substation,

‘this serving to hold the calling circuit closed
‘after it has been momentarily closed by the
‘passage of the coin. In another application
of the same date, Serial No. 207,876, filed

May 13, 1904 I have described a call-reg-
istering meter adapted to be used at the sub-

‘scribers’ stations, and in the system de-
‘scribed 1n that application a similar locking

relay was necessary for accomplishing the
same purpose. In still another application,

Serial No. 207,877, filed May 13, 1904, I
‘have described and shown a system wherein
‘the locking relay is dispensed with at the
‘subscriber’s station, and in order to main-
‘tain a more lasting signal than that caused
by the momentary
Such a system of mixed service I have de- |

lash of the lamp due to
the momentary closing of the signaling cir-

cuit at the subscriber’s station, I have so
-arranged the signal-receiving device at the

central office as to cause it to lock after be-

Ing momentarily actuated in the manner
‘wmentioned. In all of these applications the
~signaling, whether done by means of a de-
- posited coin, the operation of the registering

device, or in the case of the mixed system in
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. In the system of this application
an electromagnetic device in the form of a
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“moval of the subscriber’s receiver from its

10

hook, was accomplished over one linb of
the 1111e with a ground return.

This appli-
cation contemphtes the use of the same form

of substation apparatus as described in the

three applications above mentioned.
This invention is alike applicable to the
plaemo* of the locking relay at the sub-

scriber’s station or at the central office, but

the drawings of this application I have

1llustrated with the 1001{11’10 leley at the

15

central office only.
Referring now to the dmwmo‘s n whlch

llke letters mdleete the same pqrts, Figure 1
¢ a diagram of a subscriber’s line wherein

~+ the subscriber’s station equipment 1s a coin-
- collecting device; Fig. 2 1s a diagram of the

- 20

Iine  cir eult wherem the substatmn 18

eqmpped with a call-counting device; Fig.

3 1s a diagram of a party line Serving three

25

stations, eqmpped respectively with a coin-

'Lolleetmg device, a call-registering meter
and a signaling device adapted to flat rate

Service.
Referring to Fig. 1, 1 and 2 represent the

- Jimbs of the subscrlbel s’ lines connecting the
~ subscriber’s station apparatus, S, with the

~ central office eqmpment C.

30

~ordinary common battery station apparatus |
~for talking and signaling purposes.

The arrange-
ment of the subscriber’s station includes the

In ad-

- dition to this apparatus there is added to

the subscriber’s station a coin-collecting de-
vice which preferably is of the general form
shown in my application above referred to,

relay or buzzer is required. The essential

40

45

parts electrically speaking, of this appa-
ratus are shown diagrammatically in Kig.
1, J being the returning magnet pleced
under the control of the central office op-

erator after a connection 1s made, and which
by the operation of its ar mature throws the
depositec

coin 1nto the 1eturn chute 1n case
the connection called for 1s not completed

- A pair of contact springs, » and »’, are mo-

50

mentarily closed as a necessary result fol-
lowing the depositing of the coin into the
coin chute, by a subscriber. |

~ The coin- eolleetmg apparatus is of sueh

‘construction that no action whatever is

necessary on the part of the operator to

- throw the coin into the cash box when the
20
- the coin being held in suspense in the coin
~~ chute to be eutometlcelly thrown mto the

connection called for is successfully made,

- cash box by the action of the next deposited

60

coln Whethel by the same or another person.
- At the central office 3 and 4 represent
'sprmg jacks assoclated with the line circuit

" in a manner well understood in the art. The

~ limb, 1, of the line passes to one of the con-
'--_tects 5 of the cut-off relay

SEREY'Y 3

6. The back

contact 1, of this rela,y msteed of being | tarily engage the sprln

110 to the neoatwe side of the battery, _
*-the opposite or positive termme,l of which

11, 1s connected
with the local circuit of the relay, 10, the
connection being so made that the current_
‘which passes through the local circuit to:
1lluminate the lamp: when the contacts 12
and 13 of the line relay, 10, are closed,
passes also through the coil of this reley

‘well understood.
‘assoclated with the tip etrand ¢, of the an-

:normal connection between the tip.
‘Serial No. 208,176 except that no locking

‘the tip

| elnnture
zer, I, are common to all the cord circuits
of one operator’s position, being in the com-

normal COIldltIOIlS connecting the hmbs 1
and 2 of the line thl eueh a, eth of prac-
tically no resistance.

The hmbs 1 and 2 of
| the.line thus pass, under normal conditions,

to the contact 1eve1, 8, of the cut-off rehy'

the last- mentwned mppheetlen by the re- l connected to ﬂlound as in erdmfwy prac— o
tice, 1S connected pexmenenﬂy to the con-
tact lever, 8, of the cut-off relay, thus under

70 |

and thence to the back conteet 9, of this re-

lay and through the coil of the line relay,
B,

18 grounded. The lamp,

thus serving to keep the relay energized

even though the circuit over which it was =~
The local
circuit of the line lamp, 11, also includes the
normally closed contacts 8 ‘and 9 of the cut-
off relay, 6, so that when this latter relay

originally energlzed is broken.

75
85

y 90

1S energlzed the local circuit, including the -

lamp, 11, and the coil of the relay, 10 will
‘be broken thereby restoring the line reley -
to its normal COIldltIOIl and puttmer out the

hne lamp. 5
The cord circuit et the central efﬁce 1S of

a type widely used, the details of which are

The key, Q, is however,

swering plug, P, in such manner that the
ol the

100

answering plug and the positive elde of the :

battery, B bridged across the cord circuit is

broken at the contact, ¢, when this key

‘operated, and another contact, g, is closed__ |

by means of which the battery,
proximately 90 volts is connected between

¢’y 18 an impedance coil, I, around which

1s bridged a suitable buzaex F. The buzzer

105
, of ap-

strand, £, and the ground. In cir-
cult between the battery, R, “and the contact,

110

preferably acts to Sh(_)I‘t-GlI‘Clllt its coil by

closing the contact, 7,
The 1mpedence coil, I, and buz-

when it attracts its

mon lead connecting the battery, R, with

‘the contacts, ¢, of the various keys, Q.

The oper: qtmn of these circuits may now

be understood. By virtue of the back con-

tact, 7, of the eut-

ff relay being connected =
to the contact 1ever 8, of the cut-off relay,

the subscriber is not able to attract the at-

tention of the operator by merely raising

his receiver from its hook, as in a flat rate
- He must therefore preferably after -

SE‘l Vlce

ra,lsmo hlS receiver. from 1ts hook, deposit a o

coin in the slot, which in its passage through -

the chute ceuses the eprmg, n, to momen-

ﬂ, thereby mo- 130 _:?_
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mentarily closing the circuit which may be |

traced from the negative side of the battery
at the central office through the coil of the
relay, 10, contacts 9 and 8 respectively of

‘the cut-off relay, thence immediately to the

limb, 2, of the line and through the contacts
7 and 5 respectively to the limb, 1, of the
line. These currents flow over the two limbs
of the line in multiple, passing from the

limb, 2, through the restoring magnet, J, to

the spring, n, and from the limb, 1, through
the primary winding of the induction coil,
hook lever and the transmitter also to the
spring, 7, and thus the current from both

limbs of the line passes to ground from the

contact, n”. The resistance of the path over
which signaling 1s thus accomplished is only
approximately half of that encountered
where a single limb of the line is used with
a ground return or approximately one-fourth
of that encountered where the two limbs of
the line are used in series, as in most modern
systems.

As a result of the momentary ground
thrown on the two sides of the line at the
substation by the contacts, n and »’, current
from the battery, B, flows over the path just
traced through the coil of the line relay, 10,
which attracts its armature, 12, which en-
gages contact, 13, and causes the 1llumina-
tion of the line lamp, 11. Current from the

this lamp flows from the negative side of the

‘battery through the coil of the line relay, 10,

thence through the contacts 9 and 8, 12 and
13, lamp 11, to ground and to the positive
side of the battery.. The current flowing

through this path serves to energize the relay,

10, which therefore keeps its armature at-
tracted even after the circuit is broken at
the points » and »#’. It is evident therefore,
that the relay, 10. will be held locked by cur-

rent flowing through the lamp and will re-

mam so, the lamp meanwhile remaining
hglhited until the operator in response to its
signal inserts the answering plug, P, into the
jack of the line. This act will cause the

~operation of the relay, 6, which will break

the local lamp circuit between the points, 8
and 9, of this relay. The operator then pro-
ceeds to make the connection in exactly the
same manner as if the subscriber were being
charged on the flat rate plan, and if the

called for party can be secured she completes

the connection without special work. If,
however, the called-for party for any reason
cannot be secured, the operator in order to
inform the calling subscriber of the fact

_ presses the key, Q. This connects battery, R,
60 to the tip strand of the calling plug and the

65

1, and buzzer, I, in multiple, to contact, ¢’,

circult may then be traced from the positive
nole of this battery through impedance coil,

!

of the key, @, thence to the tip of the plug,
P, to limb, 1, of the line, through the talking

battery, B, which causes the illumination of

apparatus at the subscriber’s station and the
coll of magnet, J, and back by means of
limb, 2, of the line to the sleeve contact of
the jack and plug, thence to the negative side
of battery, B, from the positive side of which
the circuit is continued through ground to
the negative pole of the battery, R, which is
grounded. The current flowing in the path
causes the buzzer, I, to be set 1n operation,
and thus by the vibration of its armature
causes slight periodic fluctuations of the line

current, and a consequent -characteristic

noise or “tone” in the receiver of the call-
mg subscriber. Another result is accom-
plished by the actuation of the key, Q. The
two batteries, R and B, are as has been
shown, placed in series, thereby subjecting
the circuit to a potential of approximately
120 volts which 1s sufficient to operate mag-
net, J, which 1s inert to ordinary currents
used 1n the exchange. The operation of
this magnet withdraws the support from the

side of the coin which therefore passes

through the return chute to the subscriber
depositing 1t. By means of this arrange-
ment, therefore, the operator is saved the
work and time of throwing her listening
key and telling the waiting subscriber that
“the line is busy,” or that the called sub-
scriber “does not answer,” the tone con-
veying to the subscriber the necessary infor-
mation that the called for line is unavailable.
At the same time and by the same movement
the coin is returned to the subscriber, the

necessity for returning the coin always be-

g colncident with the necessity for in-

forming the calling subscriber that the

called-for line cannot be obtained.
In Fig. 2 is shown a circuit with the same
central office equipment as in Fig. 1. At

‘the subscriber’s station, however, the coin

collecting device of Fig. 1 is replaced by a

call - registering device preferably of the
type shown in my application, Serial No.
207,876.  With this arrangement the sub-

sceriber calls the central oflice by pressing

the button, C, which causes the register to
act and also depresses spring, 4, Into
contact with spring, 7, thus operating the
line relay, 10, at the central office over two
sides of the line in multiple with a ground
return in exactly the manner described in
connection with Fig. 1. The operator in
response to the line signal answers the call
and completes the connection in the same
manner as 1n ordinary practice. If the call
1s unsuccesstul, however, she presses the
button, Q, m connection with the answer-

1ng cord used, and thus by causing current
from the batteries R and B3 in series to flow
~over the metallic circuit of the line, conveys

the characteristic tone signal to the waiting
subscriber; and also since the current passes
through the crediting magnet, I&, of the

| meter, credits a call to the subscriber, either

% .
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~of cha:rﬂe to be made for service.
) eqmpment of station S' is the same as that

20

25

- provided.

- of service.

“with a coin- collectnw device.
at 5% has the same eqmpment as that of Fig.

4

:'by tuunnn the meter back one count or by

SO f111f11101n0 1t that he will get his next call
free.
The central office equipment of the two

lines shown in IFigs. 1 and 2 and the cord

equipment are identical for these two forms

erator there 1s no difference between the
methods of handling the service 1n response
to calls from either class of lines.

In Fig. 3 is shown a party line compris-
ing three substations, S*, S? and S3. In
each of these the telephone instruments and
the call-receiving apparatus are the same.
The equipment of these stations, however,
differs with respect to the devices for origl-
nating calls and for determining the amount

The

shown in Fig. 1, this station being provided
The station

2, this being provided with a call- countmcr
device. At station S? is shown a substa,tlon
equipment arranged for flat rate service,
Nno measuring device or coin collector being
This is the same in all reSpects

~ as the ordinary common battery subscriber’s

30

30
~ Ing up the line relay and causing it to lock,
The appa-'
ratus at the central office is the same as that

40

45 selection between the stations 1s made by the

50

R,
" The current therefore flows momentaruly'
‘over the two sides of the line 1 multiple

equipment with the exception that the hook-
switch, H, carries an arm, /%, which, as the

hook mses momentarily engaﬂes the Spring
whlch i1s connected with the omund

thlmwh this ground connectmn thus draw-

as in the two preceding cases.

of IFigs. 1 and 2. |
Th(, particular circuit. arrangement.shown

selective ringing on party lines, and there-
fore, whenever ringing current is sent to
the line all bells 1e5pond alike. In this case

usual code of long and short rings. 'The
system is, however, equally admpt‘tble to
selective ringing, 111 which case the bells
at the dlffuent statlong would be arranged
in accordance with any of the well- known
systems of selective ringing, and the usual

set of selective ringing keys would be pro-

~ vided for each of the calling plugs at the

- coin 1n the slot of his device.

60

65 ner. If, for any reason, it were not pos—

The subscubel at station St
depositing the proper
At station

S* he would call by simply removing his

central office.
would send a call by

recelver from the hook, and at St'Ltlon 3
by pressing the button of his call register.

Fach of these actions would ploduce the

same effect at the central office and the op-
~erator would in all cases, regardless of the

kind of apparatus used by the subscriber,
-complete the connection in the same man-

From the standpoint of the op-

‘systems now widely used the click in the

at the subscriber’s station is not adapted to

minal relay board.

magnetic hne signal would be

948,979

' sible to complete the connection’ she Would |

press the button, Q, of the answering cord,
thus mforming "the calling subscriber by
tone that the connection could not be made. o
and returning the coin if the subscriber at 70
station S* had made the call, or crediting '
the call 1f the subscrlber at sta,tlon S® made
the call. . -
It is well known tlnt in the telephone-l r
75
subscriber’s receiver Whlch occurs when the.
operator answers a call is due mainly to
the breaking of the current which was flow-
Ing through the receiver before the operator
1nselted the plug into the jack. The click go
caused by the flow of cullent from the cord- o
circuit immediately  after the plug is m-
serted into the jack is much less severe.
The reason for this is that the magnetic
action in ecircuits containing impedance 15 85
always more abrupt upon the sudden
breaking, than upon the Sudden closmcr of
a circuit. I
Owing to the arrangement of the Ime cir-
cuit in my inv entlon the two-sides of the g0
line until the opera,tor anNsWers, ‘have the -

‘same potential, therefore there is no flow of

current thr ouﬁ'h the Subscrlber S recewer:
This condition is changed when the oper-

ator inserts the answering plug into the 95 -

jack in response to a call, at which time the

cument flows from the battery B, in the
cord circuit through the subscmbers re-
ceiver. The click thus produced is, hOW—-_""
ever, under no circumstances, pamful as 18 100
often the case with respect to the chck due
to the momentary breaking of the circuit
when the operator inserts a pluﬂ . Systems
now 1in use. _
I do not wish to limit myself to the exacti 105
details of circuits or apparatus shown. I
have in the accompanying drawings illus-
trated the principles of operation as apphed- '
to the common battery multlple switch-
board commonly known as a branch ter- 110
In this particular mul-
tiple switchboard system the multiple jacks

"have three contacts each and three ‘wires

are . necessary for each line extending
thr 01101101113 the multiple cables. This sys- 115
tem themfore belongs to the class known as
the three-wire multlple system. My inven- .
tion may equally well apply to the so-called
two-wire multiple system, wherein the jacks

| have only two contacts, and but two wires 120

are required for each line in . the multlple
cable. It is also evident that my invention
could be applied with equal facﬂlty to those

systems using mechanical signals rather

than lamp signals. In this event an electro- 125
provided
Wlth a target placed within the view of-the
operator. "The. magnet of this signal would

also carry a pair of contacts b}r means: of

i Whlch the lockmg mrcmt through the Wlnd- 130] j
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ing of the signal would be complete. The
circult would in this case be the same as
that of the line relay of Figs. 1 2 and 3 with
the line famp, 11, omitted. '

Other modifications might be made with-
out departing from the spirit of my inven-
tion.

Wiath reference to the use of the word
“coln” in the claims: I do not wish to
[imit the meaning to current coin of the
realm, butwish to construe the word “ coin
as covering checks or tokens of all kinds
as well as pieces of money. |

What I claim as new and desire to secure
by Letters Patent is:

I. In a telephone system, a metallic-cir-

cuit line extending from a substation to a

central office; a signaling cireuit comprising
the two limbs of said line in multiple and
an earth return; a source of current in said
signaling circuit; a signal receiving electro-
magnet m said circuit at the central office:
contacts in said signaling circuit at said
subscriber’s station for momentarily com-
pleting said circuit to energize said magnet
a local locking circuit including the coil of
said magnet and contacts controlled by said
magnet to close said locking circuit, where-
by said magnet remains energized after the
momentary completing of the -circuit
through said line; and a relay at said cen-

3

' tral oflice operated when connection is made

with the line to open said locking circuit
and deénergize said signal-receiving mag-
net, substantially as described.

2. In a telephone system, the combination
of a pair of telephone line conductors: a
cut-off relay; a line relay; a lamp; a bat-
tery; a main circult containing said bat-
tery, a helix of said line relay, contacts of
saxd cut-off relay, thence dividing and con-
taining in one branch one of said line con-
ductors and containing in the other branch
other contacts of said cut-off relay and the
other of said line conductors, the branches
then joining and passing through contacts
at a substation, whereby by the closing of
said contacts said line relay will be ener-
gized over the circuit of the line conductors
in parallel; and an auxiliary locking signal
circult containing said battery, helix of said
line relay, contacts of said cut-off relay, con-
tacts of said line relay and said lamp, sub-
stantially as described. |

Signed by me at Chicago, county of Cook
and State of Illinois, this 31st day of March,
1904. '

"HAROLD D. STROUD.

- Witnesses:

K. A. GarLocx,
Kemprster B. MILLER.
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