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To all whom it may concern,:

Be it known that I, Freperick R. Pazr-
KER; a citizen of the United States of Amer-
ica, remdmg at Chicago, in the county of
Cools and State of IHinois, have.invented a
new and, useful Telephone Slgnalmg Sys-
tem, of which the following is a specifica-

vtmn, refercnee being had to the accempany-

ing drawings, ﬂlu:;tratmg same.

My invention relates to electrical “10‘!1211-
ing systems, the.form herein shown and de-
seribed bemg p-u‘tlcular}y adapted for sig-
naling in connection with telephone svstems

The principal objects of my invention are,
to provide improved. means for operating

signals in electrieal transmitting systems; to
prowde improved means for operatmq the
supervisory or disconnect signals in such

- systems; to provide improved apparatus to
be used in such systems for various pur-.

poses and in connection with such signals
for'operating or manipulating same; t0 pro-
vide 1mproved circuit arrangem‘ents in such
systems; to provide a suitable highly-effi-
cient electric signal lamp adapted to be op-
erated or manipulated 1n series with both
long and short telephone lines, and im-
proved line-signaling systems embodymu
such lamps.

Other objects will be apparént from the
following specification.

In this present invention I have shown the
telephone line circuit described and claimed
in my application for United States Letters
Patent on telephone system, filed June 20,
1904, Serial No. 213,284, but do not wish to
be limited in this invention to this particu-

- lar line circuit. In connection with this line
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- objects of this'invention to thus connect the.

50 ¢

circuit I have shown my special signal lamp.

The dounble-armature relay 1llustrated in

this present invention forms the subject mat-
ter of my co-pending application for United
States patent on electromagnet, filed Feb-

" - ruary 19, 1904, Serial No. 194 392,

I have shown the central source of elec-
tricity and the special signal lamp connected
in series with the telephone line, and 1 de-
sire it to be understood that it is one of the

said signal lamp. If the said lamp is of a
voltage approximately the same as the bat-
tery Yolt age, other apparatus, such as im-
pedance co;ls, resistance. coils, relays, etc.,
may be excluded from this signaling cireuit
at the central station. The operutmn of the
line cut-off relay in the line circuit shown,

disconnects the signal lamp and central
source-of electricity from the telephone line.

I have also shown a modified form of line v

cirenit in which any one of a number of
jacks is adapted to disconnect the line sig-
naling device and central source of current

from the telephone line when a connectlng'
plug is inserted therein.

The special line signal lamp which I em-

‘ploy is designed to be lighted to candle

power on & very small eurrent, and prefer-
ably on a rather high voltage. 'With such a
lamp (and the consequent relatlye high-re-

-sistance thereof in relation to its voltage)

a variation in the line resistance, which is

in series with the lamp, from zero to a maxi-

mum, say to several handred ohms, will not
be suffictent to materially change the small
current through the Iamp, and will therefore
not materially affect the luminosity thereof.
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Heretofore it has mot been practical to

light a signal lamp in series with a reason-

ably lonn' telephone line, for the reason that

signal hmm heretofore required ‘such a
large current, and were consequently of such

80

low resistanee in relation to their voltage,

that wkh a high-resistance line the lamp

would not receive sufficient eurrent tocause 1t

to light, or else if the lamp did receive suffi-
cient cutrent over a long lire, on a short-cir-

1 cuit of the line near the eentral station the .
lamp would burn out; the variation in the

current, eaused by such a variatron in the
lirte resistanee, being too great for the lamp.
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With such a lemp “and sufficient resistance |

in series therewith st the central -station to

‘protect the lamp from burning out on a

short-cireuit of the line at the central sta-
tion, the voliage required to give sufficient
current to hight the lamp over “the long line
would be so hwh as to be pI’OhlbItlve in tele-
phone systems

25

In this present inv en’ewn I employ a Iamp :

. which I have perfected to be lighted in seties

with both leng and short hnes O 2 reason-
able voltage Without requiring any resist-
ance .in fhe circait for regulating the flow

of current (prowvided the voltage of the lamp
-1s. approximately that of the baitery), and

have found that tamps taking from .05 of
an ampere to .04 of an ampere, and having
a resistance of from 750 ohms to 1200 ohms,
depending on the voltage used,- give very
satisfactory fesults. [ use a lamp taking
this small current, and of the congequent rel-
ative high-resistance, so as to enable me to
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signal over long lines, and at the same time
protect the lamp from burning out on a
short-circuit of the line at the central sta-
tion, as with a reasonably high voltage,
say 52 volts, the variation of the line re-
sistance from zero to several hundred olums,
s small compared with the resistance of the
lamp for this voltage, and therefore does

not ‘reduce the current through the lamp.

sufficiently to extinguish its signal. The
1200 .ohm lamp gives a' good signal with
anore than 1000 ohms resistance in the line
circnit, and will not burn out when the line
is:short-circuited at the central station. The
reason for this is, that ‘the resistance of a
long line is such a small proportion of the
total resistance of the ciréuit that the voltage
on the lamp is not decreased to any great
extent by the introduction of this long line
resistance into the circuit. The lamp used
in my present invention is a distinet im-
provement over an electromagnet, both in
simplicity and cheapness, and it gives good
signuls through variations of line resistance
through which electromagnets are required
to-operate. It is.obvious that lamps taking

a still smaller current will also give good
results, and such lamps are contemplated in"

this invention. I also wish it to be under-
stood that lamps taking a small current-and
also a small voltage, may be used in series

- with a vesistance, where the battery voltage
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- ployed for operating t

used is considerably higher than the lamp
voltage. In such an arrangement it is clear
that the small current (which is a feature
of this invention) is still maintained. In
short, any lamp taking a small amount of
current, may be used with success in circuit
with eithier long or short lines.

In the connecting circuit T employ a dou-
ble-armature relay or electrically-operable
device for operating or controlling a super-
visory or disconnect signal. The armatures
of this relny device may be operated sepa-
rately for controlling ihe signal, preferably
on different streugths of magnetism in the
relay, one armature preferably closing a
confact in the supervisory signal circuit and
the olhior wrmature preferably spening a
contsct in the same circuit. I preferably
close and open the snme contact in the super-
visory signal cireuit; with the respective
armetares, but it is obvious that separate
contacts uiny be used with ilie same vesult.
The svmalnres of this relay may control

ble conmiivations of cheaits as de-

stred,  The divided butitery hevein shown,
provides mxune for sending a large or small
carrent through the supervisory relay to
produce different sivength: of magnetism
therein, as will be hiereinafte: described, but
do not wish to be limited ¢ this mirange-
ment alone, as other svs he c¢m-

-~

devies, As wili be b

1,103,909

current that operates one of the armatures
of the supervisory relay, in the system illus-
trated, traverses the winding of the relay
in the direction opposite to which. the cur-
rent which - operates the other armature
traverses the said winding. - This reversal
of current through the supervisory relay
enables me to use a double-acting armature
thereon, it desired, as set forth in my above
mentioned application for Letters Patent
on telephone gystem, Serial No: 213,284,

I have preferably shown the talking bat-
tery to be a part of the signaling-in battery,
but it is to be understood that the talking
source of electricity may be entirely sepa-
rate from the signaling source. ' ,

I will now: ore particularly deseribe
my invention by reference to the accom-
panying drawings illustrating the preferred
forin thereof, in which.— ‘

Tigure 1 is a diagram showing two sab-
scribers’ lines and the central. station sig-
naling and connecting apparatus; and Fig.

‘2 is 2 dingram showing the line-signal lamp

and the central source of current adapted
to be cut from the talking telephone line by
a connecting plug, instead of by a cut-off
relay, at any one of a number of spring
jacks.-

Like characters refer to like
several figures, ,

The Iine of subscriber A extends in two
limbs @ and b from a substation to a central

parts in the

station where the said limbs pass through .

the respective windings ¢ and & of relay F
and terminate in -the respective connection
terminals m and n (or m and n?) of the
several spring jacks C C of a multiple
switchboard. ~Spring members g and f of
relay I¥ are permanently connected to the
limbs ¢ and 0, vespectively, of the line,
and normally engage the respective contncts
¢ and A. Contact ¢ is connected through
conductor ¢ to pole ¢ of battery I, and con-
tact: & is connected through conductor p,
line-signal lamp 7,"and conductor &, to pole
v of hattery 1. - Batteries B and D are con-
nected in series and it is immaterial which
is the positive or negative end pole of bat-
tery E D.. When armature  of relay T is
attracted to the cores'thereof, springs ¢ and
f ave disengaged from contacts ¢ and A, re-
spectively.” In case of a grounded-retnrn
or- common- ine, the.ground or com-
mon conducior constitntes one limb «f the
telephone line.

At the subseriber’s station I
one of o nunber of eirenit ar
which the eperation of the sw
neets either the taiking appar Agnal-
ing apparatns for use over ihe ling, In a

i thet it need not

manner so well understeod
he described here.
The line of subscriber B, shown upou the

right of vhie drawing, is similar to line A,
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and like characters have been employed to
indicate like parts. : e

In the plug-cord tdnnecting circuit the
main strands of the connecting cords N and
O are connected together through . the re-

spective condensers ¢, and d,, listening key*|

I, and ringing key M. Tip strand @, of
answering plug N is connected through im-
pedance coil G to pole ¢ of battery E. Tip
strand s, of calling plug O is normally con-
nected through spring ¢,, contact &,, spring
f., contact ¢,, and impedance coil H, to pole
¢ of battery E. Sleeve strand 5, of answer-
ing plug N is connected through conductor
1,, winding % of supervisory relay I, and
conductor z, to the middle pole @ of battery
E D. Sleeve strand £, of calling plug O is
normally connectéd through spring ¢,, con-
tact p,, contact /,, spring =, conductor v,
winding 2 of supervisory relay K, and con-
duector , to the middle pole v of battery ED.-
Supervisory lamp s, is connected from con-
ductor « to spring @, of relay I, and spring
w, of this relay is connected through con-
ductors w -and 7 fo pole u of battery D.
Thys it will be seen that signaling device
s, is connectéd in 2 closed circult across
battery -D - when -the contact is made be-
tween springs @, and w,. Supervisory lamp
t, is connected from conductor @ to spring
2, of relay K, and contact v, of this relay
is normally connected through contact w,,

*spring w,, and concductors w and r to pole

u of battery D. Thus it will be seen that

o

signaling device ¢, is connected in a closed

" circuit across battery D when the contact

the ccre of I, moves spring w, into contact:

40
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“is made between spring @, and contact v;.
Armature 2, of relay I, when attracted tox
swith spring w,, and armature 3, of this re-
lay, when attracted tothe core thereof, moves
spring 1w, out of contact with spring a,, if
armature z, was previously attracted, or, if
armature z, was not previously attracted, ar-
mature ¥, simply maintains an open contact

between springs 2, and @,. Armature z,
is adapted to “pull up 7 ywith a’small car-
rent in winding # of the rélay, and armature
4, with a larger current in the said wind-
ing. I have preferably shewn armature 2,
as’ being interposed between armature %,
and the core of the relay, but other ar-
rangements of the armatures may be used

with geod results. -

A special feature of this invention is to
operate and control a supervisory signal by
a relay device having two armatures adapt-
ed to “pull up” en different strengths of
magnetism in the relay device, or different’
energizations thereof, whatever may be the

“arrangement of the armatures. '

Armature 'z, of relay I, when attracted

“to.the core of the relay, operates spring @,

65

and thereby brings it intc contact with

“spring v, Armature 'y, of relay K, when

8

&

attracted to the core’ of the rélay, operates
spring w, and.thershy breshs the normally
closed contact. between springs a0, and u,.
Armature z, is-adapted to © pull up ”~with a
small current in winding 2 of: relay K,
and armature y; with s larger current in the
said winding.
matures of relay K open and close respec-
tive contacts in its supervisory signal cir-
cuit, while the armatures of relay 1 both

open and close the same contact in its super-

visory -signal cireuit. This simply illus-

trates two ways of accomplishing the 'same-

resulf. . ' .
r"q ATGTAT . R PR N P o ‘b .
The operator’s telephone set’is to be con
nected from contact ¢, to contact o, of the

listening key 1., in.a manner well under-

stood but not shown in the drawings.
When the listening key L is depressed,
springs f, and 7, are disengaged from con-
tacts. g, and:Z, vespectively, and engaged

_with contacts ¢, and o,; Tespectively.

" A suitable Tinging generator is to be con-

nected to contacts-h, and 7, of ringing key
‘M, in a-manner well understosd.. When the
‘ringing key M is depressed, springs ¢, and

¢, are disengaged from contacts %, and p.,
respectively, and engaged with contacts A,
and r,, respectively. : ‘

The operation  of the system is as fol-
lows =—If subscriber A desires te talk. with
subscriber B, he lifts his telephone receiver
from the switch-hook and thereby closes the

1t will be seen that the ar- g

“80

©
(94

circuit of battery E D: through conducior ™ - \

s, contact ¢, spring ¢, limb e of the tele:

phone line, sub-station A, limb & of the
line, spring f, contact A, conductor p, lamp
Z, and conducter 7, thus allowing current
from battery E D to flow through lamp /
and light same, and thereby convey to the

operator the signal for connection. The op- -
erator thereupon lifts answering plug N and

inserts same into a spring jack C of line A,
which closes the circuit of battery E
through impedance coil G, tip strand a,,
jack spring m, winding ¢ of cut-off relay T,
limb ‘@ of the telephone line, substation A,
limb- % of the line, winding d of relay T,
jack spring n,, sleeve strand b,, conductor
4,y winding y of supervisory relay I, and
conductor z, thereby energizing relay F and

‘causing its armature % to be attracted and
‘thus disengage springs f and ¢ from con-

tacts A and 4, respectively, and also energiz-
ing relay I with sufficient current to attract
armature y, thereof and thus maintain an
open contact in-the cireuit of supervisory
signal s,, When armature % of relay F is
attracted, it cuts the central source of ‘eyr-
rent and the line signal lamp 7 from the
talking telephone line, thus opening the cir-

cuit of its signal at contact & and thereby -

extinguishing . lamp 7. It is immaterial
whether armature 2, of relay I is now at-
tracted or not, as it cannot close the contact
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‘between springs @, and w, while armature
1/, is attracted, but I have preferably shown
a relay in which armature 2, is at this time

attracted with armature ¥,, by the current

now traversing winding ¥ of relay-I.

The operator then depresses her listening
key L, thereby bridging her telephone set
across the main strands of the cord circuit,
from contact e,. to' contact 0,, in.a manner
well understood, and. after learning that sub-
seriber B is the subscriber called for, and
after testing the line B in‘any suitable man-
ner and finding it to be not in use, she in-
serts the calling plug O into a s%ring jack
C of line B. Shethen depresses the ringi
key M, in the usual manner, and at the same
time restores the listening key L to its nor-
mal position. In depressing the ringing key
M, the operator closes the circuit of the ring-
ing generator (not shown) through-contact
h,, spring 4,, tip strand s,, jack spring m
of line B, winding e of relay ¥, limb a of
the telephone line, substation B including a

" ringer, limb b of the line, winding & of re-

lay F, jack spring =, sleeve strand #,, spring
¢., and contact 7,, thus ringing the said
ringer which signals subscriber B. After
subscriber B is signaled the ringing key M
returns to its nermal position. Relay F is
_constructed to respond to the said ringing
current and thereby disengage springs ¢
and f from contacts ¢ and %, respectively,
during the sending of the said ringing cur-
rent over.the line of subscriber B, which dis-
connects the central source of current and
the line signaling apparatus from the tele-
phone line.. When the ringing key is re-
stored to its normal position, relay F of line
B is deénergized and springs ¢ and f again
engage contacts ¢ and &, respectively.. Be-
fore subscriber B responds to-his call, the
circuit of the central source of current E D

. is not closed over his-telephone line, but the

45

50
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60

circuit of battery I is ¢losed through con-
ductor @, winding 2z of supervisory relay K,
conductor v,, spring m., contact ¢,, contact
P, SPTing ¢;, sleeve strand #,, jack spring =
of line B, winding & of relay ¥, spring £,
contact A, conductor-p, line signal lamp 7,
and conductor 7, which does not allow suffi-
cient current to flow through relay F to ac-
tuate its afmature, nor sufficient current to
flow through lamp 7 to light same, but which
.does allow sufficient current to flow through
supervisory -relay- K to actuate armature. z,,
only, theréof, and thereby close the contact
between springs @, and v,, thus closing the
circuit of battery D through the supervisory
signaling device #, and causing same o dis-

_play a signal. When subscriber B answers

his"call, he closes the circuit: of battery E
through impedance coil H, contact g,, spring
7., contact k,, spring é;, tip strand s,, jack
spring m of line B, winding ¢ of relay F,
limb @ of the telephone line, substation B,

e ringing

1,108,909

limb 5. of the line, winding d of relay F,
jack spring =, sleeve strand Z; spring ¢,
contact p,, contact I,, spring m.,, conductor

-,, winding z of relay K, and conductor. z,

which energizes relay F and causes its arma-

ture to be attracted and thereby disengage

springs ¢ and f from contacts ¢ and 4, re-

‘spectively, and which also energizes relay K

and causes armature y, thereof to be at-
tracted and thereby. disengage spring w,

70

75

from contact w;, thus breaking the circuit -

through lamp ¢, and extinguishing its signal.
Armature z, of relay K, may or may not be
attracted, it.being unable to affect the lamp
t, when armature y, is attracted. The line
lamp 7 of line B is now inoperative as the
circuit through same is broken'at contact A.

- Subscribers A and B are now connected for.

conversation with each other, all of the sig-

nals being inactive. When the conversation

is completed . and subseriber A-hangs his

telephone receiver upon its switch-hook; he-

breaks the circuit of battery E over his line,
in a manner well understood, which stops the

flow of current through relays F and I'and
allows their armatures to release. “When ar-

mature % of relay F releases, it causes spring

f to engage contact % and thereby close the -

circuit of battery I+ through conductor @,

winding v of supervisory relay I, conductor

., sleeve strand b,, jack spring n, of line A,
winding d of relay F, spring f, contact &,
conductor p, lamp 7, and conductor 7. The
current from battery D now flowing through
relay I is sufficient to cause armature z,
thereof to be attracted and thereby close the

_contact between springs z, and w,, but this

current is not sufficient te cause armature ¥,
tobeattracted. Armature z, therefore closes
the circuit of battery D through conductor =,
supervisory lamp s,,. spring.z,, spring w,,
and conductors w and », and thereby causes

‘lamp s, to light and convey to the operator

the signal for disconnection. The current
now flowing through relay F is not sufficient
to attract armature % thereof, nor sufficient
to cause lamp I to light. It is obvious that
if subscriber A should again take his tele-
phone receiver from the switch-hook while

connection is still made with his line, he

would cause the supervisory lamp s, to be ex-
tinguished. By thus operating the switch-
hook, the subscriber .A may signal the oper-
ator for a second connection, through the
agency of the supervisory signal. It will be
noted, that the eurrent which attracts ar-

mature 2z, only, of relay I, traverses the:

winding y thereof in the direction opposite
to which the current which attracts armature
y, traverses the same winding. This re-
versal of current enables me to use opposite

~magnetic forces to operate the respective ar-
matures of a supervisory relav device, if de-.

sired, or to operate other forms of electri-
cally-operable devices. :
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‘When subscriber B hangs his telephone
recelver upon the switch-hook, he causes his
supervisovy lainp £, to convey to the operator
a signual for diseconnection, as just described

-in connection with subscriber A, only that

subseriber B causes armature z; of relay K
to close the contact between springs #, and
a1, in the supervisory signal circuit, whereas
stthseriber, A caused armature z, of relay I
to close the contact between springs @, and
W,
again raise his switchhook while connection
is still made with his line, he would cause
his supervisory signal #, to be extinguished.
When the operator receives both disconnect
sionals frowm subseribers A and B, respec-
tively, she withdraws the connectmcr plugs
X and O from their respective spring jacks,
thus breaking the battery circuits through
supervisory relays I and ‘K and allowmg
their armatures to release, thereby restoring
both telwhone lines and all central station
circuits. and apparatus to their normal con-

_ dition.
It is cbvious that subscriber B may be the
calling subscriber, and subscriber” A the

30

40

45

- d,, line-signal lamp 7,, battery E D).

ealled subs
nece

seriber, but it is not thought to be
ry to give a detailed description of
the different operations performed in thus
connecting the system, as it would be prac-
tically the same as the above description
wherein subseriber A is the calling sub-
seriber and subscriber B is.the called sub-
seriber.  VWith such connections, plug N
would be connected with line B and phw O
would be connected with line A, the opera-
tions with lines A and B being inter changed.

In Fig. 2 T have shown a series of spring
jacks or connection terminals J, J., J,, for
a telephone line, each jack being adapted to
disconnect the central station signaling

ap-
pfn"tns and source of electricity from the
telephone line when a connecting plag is in-

ser tvu therein. The line cireuit is. ILom limb
a of the telephune line, through spuno y
of jack J, cenductor ds, spring ¢, of jack J,,
nndnctov d,, spring ¢,-of jack J,. conductor
conductor

45, contact 7y, spring e; of jack J,, conducior

7i: spring e, of jack J,, conductor 7., spring

e, of jack J and limb & of the telephone line.
When a connecting plug is inserted into nay
one of the several spring ]qcl\s of the linc.
prmos Cy €4y OL C4 €4, OI'Cy €5, lC.,.are canused
to disengunge their uxpectnn contact mem-
bers and therebv cut the signaling device I,
and source of current © D from the tele-
phone Jine. . The guide rings a,, a,, a; of the
severa] jacks ate connected Iooether by con-
ductor b, for a * busy-test ” a‘fmngement, in

a =mnner well understood.
le I have illustrated this invention in

connection with f)arm"mnr types of spring

zonnecting plugs,
npery poxv

keys, line cut-off

relays snd signals,

It is obvious that if subscriber B should .

5

“sources of electric current, and auxiliary ap-
paratus, T desire it to be understood that

different types of these several pieces of ap-
paratus may be used.

T have shown and described this invention
in connection with multiple switchboard
systems, but it is apparent that its features
are also applicable to systems of the single,
transfer, and divided board types. .

T do not wish to-limit this invention to the
Jparticular details nor to the particular ar-
rangement of parts herein.shown, as the
principles involved may be carried out with
numerous modifications thereof without de-
parting from the scope of the appended
“elaims, I also *v1°h it to be understood that
certain paris of the mventmn may be used
apart frem other paris tl ereof.

Having thus describec. my invention, what
T claim 18—

1. A telephone line-signaling system com-
prising a telephone lins having a q1gnal lamp
| connected in series therewith, the said lamp
| having = filament with a current: rcarrying
capacity not exceeding approximately five-
onehundredths of an ampere, and means for
lighting the lamp over the line o gh'e a
s10'na1

. A telephone line-signaling svstem com-
p1 ising a telephone line hwmg a s1gna1 lamp
connectnd in series therewith, the said lamp
having a filament with a current -Ccarrying
cnpfxcn‘v not exceeding approximately five-
onehundredths of an ampere whereby 1t may
be lighted in series with a high-resistance
line to give a'signal and also throt ugh a short-
civenit of the line resistance without burn-
ing out, and means for lighting the lamp
ov (r the line to give a signal.

. A telephone line- slcrnahno system com-
[JIIQ}HO a telephone Jine havi ing a signal lamp

connected in series therewith, Tthe said hmp
having a filament with a current-carrving
capacity not exceeding approximately fve-
onehundredths of an “HPEIP whereby 1t may
he lighted in series with a line having a re-
sistance of at least five-hundred ohmg to
give n signal and also through a short-cir-
cuit of the line resistance without burning
out, and means for lighting the lamp over
thp line to give a signal.

. An electric hmo having a high-resist-
ance filament constructed to arry a maxi-
mmn - current not greater than approxi-
mately fve- onehundredths of an ampere,
a telephone line, and means for lighting the
lamp in a series circuit with the Tne to dis-
play a signal.

5. In a telephone syaaem the combination
with a telephone line and connection ter-
minals connected- thereto, of a line-signal
lamp connected to the'said line, a cut- off re-
Jav associated with the said line and adapt-
ed to : unect the said line-signal lamp
phone Yne when in i operated
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condition, a plug-cord circuit adapted to be
conductively connected with the said line, a
supervisory signal-controlling relay connect-
ed to a talking strand of the said plug-cord
circuit, the said supervisory relay. being
equipped with two armatures, one armature
being adapted to close a contact in the su-

".pervisory signal circuit and the other arma-
‘ture being adapted to open a contact in the
same circuit; a source of electricity asso-.
“clated with the said supervisory relay and

with the said line-signal lamp, means for
closing a circuit of the said source through
the said supervisory relay and thereby actu-
ating one of its armatures, when connection
is made with the line, thus closing a contact
in the said supervisory signal circuit, the
said supervisory relay circuit including a
talking strand of the plug-cord circuit, &

termina] of the connecting plug, a main line’

terminal, and the said line-signal lamp and
means on- the line for operating the other
armature of the supervisory relay and there-
by extinguishing the supervisory signal, sub-
stantially as descrjbed. '

6. In a telephone system, th& combination.

" with a metallic. telephone linie and connec-

30

tion terminals- connected to the respective
limbs thereof, of alinesignal lamp connected

to one limb of the said line, a central source

of electricity connected to the other limb
of the said ‘line, a cut-off relay associated

‘with the_said line and adapted to discon-

- nect the $aid line-signal lamp and source of

35

electricity from the respective limbs of the

“telephone: line when in an operated condi-

. " tion, a plug-cord circuit adapted tobe con-
. ductively connected with the respective
- limbs of the said lime, the said source of

45

electricity being assoeiated with a talking
strand of the plug-cord circuit, a super-
visory, signal-controlling relay connected to
a second talking strand of the said plug-cord
circuit, the said relay being equipped with
two armatures, one armature being adapted

“ to close a contact in the supervisory signal

60

56
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circuit and the other armature being adapted
to open a contact in the same circuit, a
second source of electricity associated with
the said supervisory- relay and with the
said line-signal lamp, means for closing a
circuit of the said second source through the
said supervisory relay and thereby actuat-
ing ‘one of its armatures, when connection
is made with the line, thus closing a contact
in the said supervisory signal circuit, the said
supervisory relsy circuit including a talk-

ing strand of the plug-cord circuit, a main

terminal of the connecting plug, a main line
termina!, snd the said line-signal lamp and
means «n he line for operating the other
armaiure of the supervisory relay and there-
by extinguishing the supervisory signal; sub-

“stantially as described.

7. In & telephome system, the combination

‘81

1,103,909

with a telephone line and conmection termi-

nals connected thereto, of a line signal asso-

ciated with the said line, a plug-cord circuit
adapted to be connected with the said line, a
supervisory relay associated with the said
plug-cord circuit, the said relay being pro-
vided with an armature adapted to close a
contact between two springs and also with a
second armature adapted to open the same
contact between the said springs, a super-
wisory - signal lamp “connected ‘to one of
the “said springs, a ‘divided source of
electricity a portion of which is con-
nected to the. said supervisory-signal lamp
and to the other said spring, the said
divided source of electricity being asso-
ciated with the plug-cord circunit, with the
supervisory relay and with the telephone
line.and line signal, means whereby, when
the said plug-cord -circuit is conductivély
conniected to the said telephone line, the cir-
enit of ‘a portion of the said divided source

of electricity is closed through the said su-

pervisory relay, thus allowing a.weak cur-
rent to flow through the said relay and actu-
ate one armature thereof, the said armature
closing the circuit through the supervisory-
signal lamp and its source of current and
thereby lighting the said supervisory lamp,
and means whereby, when the circuit of the
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telephone line is closed while connection is .

made therewith, the circuit of another por- .
tion of the said divided source is closed -

through the said supervisory relay, thus al-
lowing a stronger current to flow through
the said relay and actuate the said second
armature thereof, this said second armature
opening the circuit through.the supervisory-
ignal lamp.and thereby extinguishing same,
substantially as described.

8. The combination with
of a plug-cord circuit adapted to be con-

a telephonie liﬁe, ,

100

196

pected therewith, a double-armature relay -

associated with the plug-cord circuit, a su-
pervisory signal circuit adapted to be con-

trolled by the said armatures, one said arma-

ture being adapted to closé a contact in the
said supervisory circuit, the other said arma-
ture being adapted to open a contact in the
same supervisory circuit, and means for
actuating the said armatures separately and
thereby controlling the operation of the su-
pervisory signal. . ' :

9. The combination with a telephone line,
of a plug-cord circuit adapted to be conduc-
tively connected therewith, a double-arma-
ture supervisory relay associated with .a
strand of the plug-cord circuit, a super-
visory signal circuit under control of the

said relay, means for actuating one armgture

of the said relay when connection is made
with the telephone line and the circhit of

110

115

120

the telephone line is open, and means for

actuating the other armature of the said re-
lay when connection is made with the tele-

18v
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- phone Tine 'and the circuit of the telephone
“line is closed. ) o

10

i8

.80

- 35
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10, The combination with a telephone line,
of & plug-cord circuit adapted to be connect-
ed with the said line, a double-armature su-
pervisory relay connected to a connecting

strand of the plug-cord cireunit, a super-

visory signal eirenit under control of the
said relar.’a central source of electricity as-
saciated with the plug-cord eircuit and with
the telephone line, means for sending a weak
current through the said relay when con-
nection is made with the telephone line and
the gaid line is not in use, and thereby actu-
ating one of the armatures of the said relay,
and- means for sending a stronger current.
thirough the said relay when connection is
made with the telephone line and the said

line is in use, and thereby actuating the

other armature of the said relay.

14, Tu a telephone system, the combina-
tion with a calling telephone line terminat-
ing in suitable connection terminals, of a
line signal normally connected to the tele-
phone line. a plug-cord cirenit adapted to be
connected to-the said line, a supervisory:
signal circuit, a supervisery relay associated

~with a main strand of the said plug-cord cir-

enit, the said relay being provided with two
armetures, one of the said armatures being
adapted to close a contact in the supervisory
siomal circuit, the other said armature being
adapted to ¢pen a contact in the said super-

“visory signal cireuit, a central source of elec-:

tricity associnted with the said relay and
witsi the plug-cord civeuit, means whereby
when connection is made with the said call-
ing line the cireuit of the said source 'is
ciosed throngh the said relay, thereby. actu-
ating its wrmatures and mainiaining an open

- contact in the said supervisory signal cir-

ot
ot

60

cnit. the snpervisory relay civenit ineleding
a main strand of the piug-cord civevit and a
limb of the telephone line, with a suitable
return, and means en the line for operating
cue armature of the supervisory relay and
thereby closing a contact in the supervisory
signal cirvenit to display the supervisory sig-
nal. substantially as described.

12. In a telephone system. the. combina-
tion with a metallie, caliing, telephone line
terminaiing in suitalie connection terminals,
of a line signil normally connected to a limb
of the telephione line, a central seurce of
electricity normaily counected to the other
limk of the teleplione line, a plug-cord cir-
enit ndanted to Le connected to the limbs of
the suid Vne, a supervisory signal circuit, a
supervisory relny assceiated with a main
strund of the said plug-cord circuit, the said
ieley belng provided with two armatures;.
one of the sald armatures being adapted to
¢lose a contact in the supervisory signal cir-
cuit, the other said armature being adapted
to open & svatact in the said supervisory sig-

7

nal circuit, the said central source of elec-

tricity being also as.ociated with a main
strand of the plug-cord circuit and with the
said relay, means whereby, when connecticn
is made with thoe said calling line, the circuit
of the said source is closed through the said
relay, thereby actuating its armatures and
maintaining an open contact in the said su-
pervisory signal civeuit, the supervisory re-
lay circuit including the main strands of the
plug-cord circuit and the limbs of the tele-
phone line, and means on the line for op-
erating one armature of the supervisory re-

lay and thereby closing a contact in the su-
" perviscry signal cirenit to display the super-

visory slgnal, substantially as described.
18. In a telephone system, the combination
with a telephone line terminating in suitable

connecticn terminals at the central station,

of a high-resistance line-signal lamp nor-
mally connected to.a limb of the said line,
a cut-oif relay incinded in a talking limb of
the said line and adapted to disconnect the
said line-signal lamp from the telephone line
when in an operated coudition, a subscriber’s
sub-station counected to the said telephone:
line, a plug-cord cirenis adapted to be con-
ductively connected with the telephone line,
& supervisory signal lamp assovinted with
the plug-cord cireuit, a double armature
supervisory relay connected to a main strand
on the plug-cord circnit, one armature there-
of being adapted to close 2 contact when ac-
tnated, the other armature thereof being
adapted to open the same contact when ac-
tuated, a divided source of eleciricity asso-

clated with the line-signal lamp. the cord-
-circuit, the supervisory relay and the super-

visory-signal lamp, the said supervisory-sig-
nal lamp being in.circuit with the said con-
tact of the supervisory relay, means for clos-
ing a circuit of the said source through the
line-signal lamp and o limb of the telephone
iine, with a suitable return, at the said sub-

station, and thereby lighting. the said line- 1

signal lamp, means for closing the circuit
of a portion of the said source threugh the
said supervisory.relay; a talking strand of
the plug-cord circuit, a main terminal of the
connecting plug, a main line terminal, a
winding of the sald cut-off relay and a limb
of the telephone line, with a suitable return,
when connection is made with- the line and
the said line is connected through the sub-
station, thereby dctuating the said eunt-off
relay pnd thus disconnecting the ling-signal
lainp from the telephone line, and also ac-
tuaving both armatures of the supervisory
relay and thus maintaining an open contact
in the =aid stpervisory lamp cirevit, and-
means -for closing a cirewit of auncther por-

tion of the said source through the said su-

pervisory relay, & taliting strand of the plng-
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cord circuit; a main terminal of the connect-"

ing plug, & 1sain line terwinal, a winding
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of the cut-off relay and the 1ine-signa1‘ lamp, ‘
when the circuit of the telephone line 1s’

proken at the sub-station and connection is
made with the said line, and thereby actuat-
ing one of the armatures of the supervisory
reliy and thus closing a contact in the super-
visory lamp circuit and causing the said su-

pervisory-signal lamp to light, substantially .

as described. ‘
"14. In a telephone system, the combina-

* tion with a metallic telephone line terminat-

-15.

.20

25

30

. 35

ing in suitable connection terminals at. the
central station, of a high-resistance
nal lamp normally connected to one limb of
the said line, a divided source of electricity
normally connected to the other limb of the
said line, a cut-off relay the windings of
which are included in the respective talking
Timbs of the said line, the said cut-off relay
being adapted to disconnect the said line-
signal lamp and the said source from the re-
spective limbs of the said line when in an

‘operated condition, a subscriber’s sub-sta-

tion connected to the limbs of the telephone
line, a plug-cord circuit adapted to be con-
ductively connected with the  respective
limbs of the telephone line, a supervisory
signal lamp associated with the plug-cord
circuit, a double-armature supervisory relay

connected to a main strand of the plug-cord-

circuit, one armature thereof being adapted
to.close a contact when actuated, the other
drmature thereof being adapted to open the
sane contact when actuated, an impedance

coil connected to a second main strand of

the plug-cord circuit, the said divided source
of electricity being also associated iith the
line-signal lamp, the 'said impedance-coil,

- the supervisory relay and the supervisory-

40

signal lamp, the said supervisory-signal
lamep being in circuit with the said contact
of w supervisory relay, means for closing

"a . it of the said source through the line-
sigoal lamp and the limbs of the telephone

line,. at the said sub-station, and thereby
lighting the said line-signal lamp, means for
closing a circuit of a portion of the said

_source through the said supervisory relay,

. the talking strands of the plug-cord circuit,

60-

-66

the main terminals.of the connecting plug,
the main line terminals, the windings of the
said cut-off relay, the limbs of the telephone

line and the sub-station apparatus, When
connection is made ‘with the.line and the

said line is connected through the sub-sta-

tion, thereby actuating the said cut-off relay

~and thus disconnecting the line-signal lamp
" and the said source from the respective

80

65

limbs of the telephone line, and also actuat-

ing both armatures of the said supervisory.

relay and thus maintaining an open contact
in the said supervisory lamp circuit, and
means for closing a circuit of another por-
tion of the said source through the said su-
pervisory relay, a talking strand of the

line-sig-.
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plug-cord circuit,a main terminal of the con-
necting plug,a main line terminal, a winding
of the cut-off relay and the line-signal lamp.
when the circuit of the telephone line 1s
open and connection is made with the said

line, and thereby actuating only, one of the *
armatures of the said supervisory relay, and.

thus closing a contact in the supervisory .

lamp, cireuit and - causing the said super-
visory-signal lamp-to light, substantially as
deseribed: © o :

_15. In a telephone system, the combina-
tion with two telephone lines extending from
respective subseribers’ stations to the central
station, of a line-signal lamp foreach line
and normally connected: thereto, a cord-cir-
cuit terminating in. two connecting plugs
and adapted to be conductively connected
with the said lines, supervisory signal cir-

_cuits, a double-armature. supervisory relay

for each connecting plug and associated
therewith, the said relays being adapted to
control the respective supervisory signal cit-
cuits and thereby control thé operation of
the. supervisory signals, a source of elec-

tricity associated with the said supervisory

75
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relays and signals and with the sald lires

armatures of either supervisory relay sep:-
rately or together, during the process of con-
necting and disconnecting the said telephone

lines for conversation over the said lines,
- sibstantially as described. ' ;

‘and line signals, and means for operating the -

85

16. In a telephone system,-’\the combina- * -

tion with two telephoné lines extending from
respective subscribers’ stations to the central
station, of a liné-signal lamp for each line
and normally connected thereto; a cut-off re-
lay for each line and associated therewith,
the said relays being adapted to disconnect
their respective line signals from the said
respective telephone lines, when in an op-
erated -condition, a cord circuit terminating

in two connecting plugs and adapted to be

conductively connected with the said lines,
supervisory signal circuits, a double-arma-

plug the armatures of which are adapted to

control the circuits of the corresponding su-

pervisory signals and thereby control the
operation of the said signals, a divided
source of electricity associated with the said
supervisory relays and signals and with the
said lines and line signals, means for con-
necting the said telephone lines through the
said cord circuit to. facilitate conversation

between the said lines, and means for oper-’
ating the said line signals and supervisory

signals by means of the said relays during
the process of connecting and disconnecting
the said telephone lines for conversation over
the said lines, substantially as described.
"17. The cqmbination with a telephcne line
and connection terminals therefor, of a line

signal normally connected to the said line, a
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plug-cord circuit adapted to be conductively ]

connected with the said line, a double-arma-
ture relay. associated with the plug-cord cir-
cuit, a supervisory signal, a source of elec-
tricity associated with the- plug-cord circuit
and with the said line, means for operating
the said relay armatures separately or to-
gethier and thereby operating and controlling
a local cirenit containing the supervisory sig-
nal. means whereby . the said line signal is
tnder control of the subscriber when mno
connection 'is made with the line, means
whereby the said double-armature relay is
under control of the said subseriber and
means whereby the sald line signal is ren-
dered inactive, when connection is made with

“the telephene line, substantially as described.

18. The combination with a‘telephone line

and connection terminals thercfor, of a line

signal normally connected to the said line, a
cut-off relay associated with the said line
and adapted to disconnect the said line sig-
nal from the said line, a plug-cord cirenit
adapted to be conductively connected with
the said line, a double-armature relay associ-
ated with the plug-cord cireuit, a super-
visory signal, a source of electricity associ-
ated with the plug-cord cireuit and with the
said line, means for operating the armatures
of the double-armature relay separately or
together and thereby operating and control-
ling a local circuit containing the super-
visory-signal, means whereby the said line
signal is under control of the subscriber
when no connection is made with the line,
and means whereby the said double-armature
relay is. under control of the said subscriber
when connection is made with the telephone
line, substantially as deseribed. N
19. The combination with a telephone line
and ‘suitable connection terminals therefor,
of o line signal associated with the said
line, a plugscord cireuit adapted to be con-
ductively counected with the said line, a su-
pervisory signal cireuit, a double-armature
supervisory - relay adapted to operate and
control the supervisory signal, a divided
source of electricity assoelated with the said
plug-cord cirveuit, the supervisory relay and
the telephione i, menns forclosing a cir-
cuit of » portion of the divided source
through thie said supervisory relay and there-
by sending a ewvrent through the said relay
in one dircetion and thus a~i ane of

24 Ty er
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its armatures, and means for closing a eir-

cuit or another portion of the said divided
source through the Uogigperisory. relay

EE!‘;(‘
and theveby sending a.cwrrent throneh the
said r

P

reaay br the opposite direction and thus
;
1

actuatiug the other arpatine thereof, {he
said armnatures contreiling » conta ¢ in the
superysory signal arenit, substantinlly as

fed, SR
26, The combination with a teleplione line.
terninating in suitable connection terminals,

_euits to ke controlled, aned weans

or togethey.
/

gy

of o subscriber’s station connected to the said
line, a line signal normally connected to the
said line, a cut-off relay associated with the
aid line and adapted to render the said line
signal inoperative when in an actuated con-
dition, a plug-cord circuit adnapted to e con-
ductively connected with the said line, a su-
pervisory signal, a double-armature relay as-

sociated with the plug-cord circuit and adapt-

ed to operate and control. the supervisory sig-
nal, a'divided source of electricity associated
with the plug-cord cirenit and with the tele-
phone line, and means whereby the subscriber
reverses the current through the said super-
visory relay by opening and closing the cir-

cuit of the teleplione line while connection is

made therewith, thus actuating and control-
ling the operation of the armatures of the
supervisory relay, respectively, and thereby
controlling the operation of the supervisory
signal, substantially as described. -

21. In a connecting circuit for telephone
lines, an electrically-operable - device nor-
aally associated therewith and provided
with operable members for controlling a
signal cireuit, a siognal civenit to be con-
trolled, and ‘means for operating the oper-
able members separately.

22, In a connecting circuit for telephone
lines, an- electrically-operable device nor-
mally associated therewith- and  provided
with operable members for controlling a

signal civenit, a signal cirenit to be con- -

trolled, and means for operating the oper-
able members separately or together,

23. The ecombination with a plug- cord
connecting cirenit for telephone lines, of
clectrically-operable devices normally asso-

70
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90
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ciated therewith, each device being provided -

with operable members for controlling a sig-
nal civeuit, suitable signal cireuits to be op-
erated, and means for operating the oper-
able ‘members of either device, separately or
together, '

24, In a connecting circuit for telephone
lines, a relay normally associated therewith
and provided with armatures for controlling
a signal civeuit. a signal circuit to be con-
trolled. and means for operating the said
armatures separately. :

25. The combination with a:connecting
cireuit for telephone lines, of a relay nor-
wally associnted thevewith and provided

“with wrmatures for controlling a signal cir-

euit, @ signal circuit to be controlled, and
means for eperating the said armatures sep-
arately or together,

26, The combination with a plug - cord
connecting cirenit for telephoue lines, of re-

s novmally connected therewitly, each re-
for con-

minres

Ly belng provided with ary
sl cirentt, sindie

tenlling a

ing the srmatiires of either relav, separ
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.97. The combination with a connecting

circuit for telephone lines, of an electromag-

' net normally connected therewith and pro-
“vided with operable members for controlling

a sienal. a signal to be controlled, and means
) b o r ] f

~for operating the operable members’ sep-

arately or together.

.. . 98. The combination with a connecting
- ¢irenit for electrical fransmitting circuits, of

10

‘electromagnets normally associated there--

..:with, - each electromagnet being provided

+with operable members for controlling a sig-
~ “qal, suitable signals to be controlled, and
. means for operating the operable members

15

ofeach magnet, separately or together. ~ °
99. The cambination with a telephone line,

", of a plug-cord circuit adapted to be condue-

tively connected therewith, a double-arma-

 ture relay normally associated with the plug-
20

cord  eireuit, circuit - controlling .means
adapted to be operated by either armature,

_a signal under control of the circuit con-

trolling means, and means for operating the
said armatures separately or together.
30. The combination with a telephone line,
of a plug-cord circuit adapted to be -con-
nected with the line, a double-armature re-
lay normally associated with the plug-cord
circuit, a switch in a local circuit adapted
to be opened or closed by either said -arma-
ture, one armature closing the switch and

. the other armature opening it, or vice versa,

40

&0

a suitable local circuit for the switeh, and
means for operating the said armatures sepa-
rately or together. .

- 81. The combination with a telephone line,

.of a connecting circuit therefor, a double-

armature relay assoeiated with the connect-
ing circuit, a local circuit adapted to be
closed and opened by either armature of the
relay, and means for operating the said
armatures separately or together. ,

" 89, The combination with a connecting cir-
cuit for electrical transmifting lines, of an
electrically-operable device normally asso-
ciated therewith and provided with operable
members; circuit controlling means adapted
to be operated by the said operable members,
o suitable circuit to be controlled by the cir-
cuit controlling means, and means for oper-
ating the said operable members separately

. -or together.

b5

33. The combination with a connecting cir-

‘cuit for telephone lines, of a_double-arma-

ture relay normally associated therewith, a
spring contact adapted to be opened or closed

_ by either armature of the relay, a suitable

80 -

circuit to be controlled by the spring con-
tact, and means for operating the said arma-
tures, one at a time or both together. -

34, The combination with a connecting cir-
cuit for -telephone lines, of a_double-arma-
ture relay normally -associated therewith, a

. contact in a signal circuit adapted to be

opened or closed by either armature of the

1,108,909

relay, a suitable signal circuit to be con-
trolled by the said contact, and means for
operating the said armatures separately or
together. - / , o : _
35. The combination with a connecting cir-
cnit for electrical transmitting lines; of an

70

_electrically-operable device normally  asso-

ciated therewith and provided with operable
members, switching mechanism adapted to
be operated by the said operable meémbers, a
-signal adapted to be operated by the said

75 -

switching mechanism, and means for operat- -

ing-the said operable members separately, or

together. S ‘
36. The combination with a connecting cir-

cuit for electrical transmitting lines, of an

electromagnet normally associated therewith
and provided with saperposed armatures, -

circuit-controlling means adapted to be oper-
ated by either said armature, a signal cir-
,cuit to be controlled by thé circuit-control-’
ling means, and means for operating the
said armatures separately or togetber.

37. The combination with a conneeting cir-
cuit for telephone lines, of a relay normally
associated therewith and provided with su-
perposed armatures, a switch adapted to be
opened or closed by either said armature,
a suitable signal circuit to be controlled by
the switch, and means for operating the said
armatures, one at a time or both together.

38. The combination with a telephone line
and-a subscriber’s telephone connected there-
to, of a plug-cord connecting circuit adapted
to be connected with the line, a relay pro-
vided with superposed armatures and nor-

80

85

90

95

109

mally’ associated with a main strand of the
plug-cord circuit, a source of ‘electricity as-

sociated with the plug-cord cireuit and with
the telephone line, circuit-controlling springs-
adapted to be operated by the said arma-
tures, a signaling device in circuit with the
said springs, and means for operating the
armatures of the said relay, one at a tinre or
both together, and thereby controlling the
operation of the said signaling device, one
said armature being under control of the
T}lbscriber when connection is made with the
ine. . :

39. The combination with telephone lixies,
of a plug-cord connecting circuit terminat-
ing in connecting plugs and adapted to be
connected with the said lines, a relay for
each plug -and normally associated there-
with, each said relay being provided with a
pair of superposed armatures, circuit con-
trolling springs for each relay adapted to be
operated by the armatures thercof, signal
circuits controlled by the respective relays,
a source of electricity associated with the
said lines and relays, and means for operat- .
ing the armatures of cither said relay, one
at a time or both together, and thereby con-
trolling the respective said signal circuits,

one said armature of each relay being under

105

110

115

120
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control of respective lme operating means
when connaction is made with the respectlve

lines; substantially as deseribed.

40. In a connecting cirenit for electrical

transmitting lines, an electrically-operable
device pronded with operable members for-|

controlling ‘a . circuit, a signaling cireuit
adapted to be controlled by the said operdble

membeis, and means for operating the said-
_operdble- members sepamtely : ’

_41. The combination with' a connectmg
cireuit for- telephonelines, of n relgy nor-
mally associated therewith -and provided
with superposed armatures, signaling means

adapted to-be coutrolled by the said arma--

tures, and means whereby the said armatures
may be operated separately or together.
492. The combination with a telephone

"line, of a connecting circuit therefor, an

electrically- o;lyemble device normally asso-
ciated with the connecting circuit and’ pro-

vided with operable members for controlling -
a signaling circuit, a signaljng circuit to be.

controlled, and. means on the line for con-
trolling the operation of one of the said op-

_‘erable members while connection is mdde

with the line, separately from the operation
of another said operable member,

43. The - combination with a ‘telephone
line, of a connecting circuit therefor, an

‘electrlcally operable device normally dsso-

ciated with the connecting circuit and pre-
vided with operable members for controlling

a signaling .circuit, a signaling -circuit to| c
be controllecl, means whereby one said oper-

able member is operated when connection is

made with the lzw and means on the line

controlling the operation of another said
operable member while connection is n"a(le
with the line.

44. An electrical svstem mvmcr lines, a
connecting cncmt for the lines, an electri-
cally-operable device normally -associated
with the cmmectlng cirenit and having oper-
able members for cosu’mlling a signaling
cireuit, a sigualing eirenil to be controlled,
and means for sending current through the

said device from a plurality of cireaits to

operate tha sald operable members sepa-
rately

An elec lmc-xl transmitting line, a con-
nectmfr cireuit therefor, an electricn ally oper-
able device associated with the connecting
cireuit amd having opetnile members for
controllmg a bl"'ll‘lll]l"’ civeult, o gignaling
circuit to be contvolled, means \\llexebv one
of- the said operable members is operated
when connection i made with the line, zud
means whereby another s:id operable mem-
ber is under control of the line while con-
nection is made therewith.

46, The combination with a connecting
circuit for electrical transmitting fines. of an
electricaliy-operable switching device nor-
mally ~ associated thervewith and having

1,103,909
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sthch-eontrollmg ‘mnechanism, suitable cir-
cait portions to :be controlled and means

whereby different degrees of energy in the

-said-device controi different portmns of the

switch- -controlling mechanism.

-+ 47. In a connecting circuit for. electr ical
'tmnsmlctmv Hihes, a

relay normally asso-
ciated therewith and prowded with operaole
mechanism for -controlling cireuit
ments, suitable circuit arrdngements to be

controlled; and means whereby the relay may.

operate different portions of the said mecha-

nism separately. -

- 48. The combination with atelephone line,
of a ‘connecting circuit therefor, a relay nor-
mally associated with the connecting circuit

and provided with ‘operable- mechanism for

3L

arrange- -

70

80

contmlhng suitable ecircuit” arrangements,.

suitable circuit arpangements to be - con-

trolled,”and means on the line for causing:
the relay to operate a portion of the S‘le.
ecaanism while-connection is made with

the line, separately from another portion of
the said mechanism. |
49, The- combination w1th\a teleohone line,

. of a connecting circuit therefor, a relav nor-
“mally associated with the connectmg circuit

and provided with -operable members for
controlling suitable circuit arrangements,

suitable cireuit arrangements to e con--

trolled, means whereby -the -relay operates
oné said operable member when connection
is made with the line, and means on the line
causing the relay to operate.ancther said
operable member while connectmn is made
with the line. :

50. An electrical- S*vstem having lmes. a
co*mectmcr circnit for the lines, a rel'ly nor-
mally associated with the connecting circuit
and having oper: bie members for controllmw

suitable cireuit arr angements, suitable cir-
and -

cuit arrangements to Dbe controlled,
means whereby the circuit axrqnfrement of
the system. may be changed to vary the cur-
rent supply through the said 1'elav to oper-
ate the said oper able members separately

85

90

100

105

110

51, A telephone line swn*muo' cn'cmt_

having a signal lamp in series with the
line with a smali enough current- -Carry-

| ing capacity whersby it may be lighted in

series with a line resistance of at least five-

115

lvindred ohms to give a signal and also .

through a short-cireuit of the line resistancée

\Vltlmut burning out.

The combination of an electrieal cir-
cuit having a make and break contact there-
in, a relay having armatures, and means
:‘\(lnj') ing each armature to open and close
the said confact when the relﬂy- is properly
enere ized.

33, The cembination of an eleetrical cir-
cuit having an operable contact therein,
a relay having a plurality of operable menn-
bers, and means for causing the relay to
operate the said cperable members separately

A

120



~rent not exceeding approximately five-one-

10 99. & telepnone lme
“comprising a line, signal lamp and source of

‘15

1o

tact.

fit. A telephone line signaling circuit
comprising’d ling, signal lamp ‘and source of
electricity conneéted in series, the parts of
the circuit being proportioned .so that a cur-

hundredths of an ampere may be used for
causing the display of the signal. =~ =
5. A telephone line signaling circuit

electricity connected in series, the parts of
the circuit being- proportioned so that the
current through the lamp is kept at a value

. dredths’ of “an- ampere, for signaling pur-

20

25

30 :

poses. . S

56." The combination of a telephone line
extending to a’ central stativg, connecting
means for the line, a relay normally associ-
ated with the connecting means and pro-

- vided with operable mechanism for control-

ling suitable circuit arrangements, suitable
circult arrangements-to be controlled, and
means on the line for causing the said relay
to_control the operation of a portion of the

-said ‘mechanism while connection is made

with the line, separately- from another por-

tion.of the said mechanism. ’ =
57. "The combination of an electrical trans-

mitting line ‘exténding to a central station,

. connecting means-for the line, a relay nor-

35

~liné for causing the said relay to control a’

40

mally associated with the connecting means
and provided ,with mechanism for control-
ling a signaling circuit, a suitable signaling
circuit to be controlled, and means on the

portion of the said mechanism while con-
nection is made-with the line, separately
from another portion of the said mechanism.

58. The. combination’of a telephone line

_extending to ‘a‘-central station, connecting

45

50

1

means for the line at the central station, a

‘relay neFmally associated with the connect-

ing means and having a plurality of arma-

tures for controlling suitable circuit ar-
rangements, suitable circuit arrangements

to be controlléd, and means on the line for
controlling the operation of one -of the said
armatures while connection is made with the
line,"separately  from another of the said
armatures.. . o '

59. The combination of a telephone line
exténding to a_central station, connecting
means’ for- the line, a relay normally asso-

~ciated yith the connecting means and hav-

€0

85

ing a’ plurality of armatures opérable sepa-
rately upon-different degrees of energy in

the relay. switching mechanism adapted to°

be ' operated by  the armatures, signaling
means: adapted to be controlled by the
switching mechanism, and means on the line
for varying the energization of the relay.
‘while’ connection is made with the line; {6
control the operation-of one of the said ar-

whereby each opens and closes the said con-

‘resistance.

. 66. In a connecti

relay.

1,108,909

matures separately from another of the said

armatures, during such connection. .

- 60.-In-a telephone line'signiling’ system, "

-the combination with a'telephone line hav-
Ing a resistance of at ledst five-hutidred’

ohms, of a signal lamp connected in series

70

with the line, and means. for lighting the®

lamp over the line to give a signal, the said

lamp having a filament with a current-car:"

rying capacity not exceeding approximately

it is prevented from ‘burning- out upon a
diminution of the line resistance of at léast

‘ five-hundred ohns.
not to exceed -approximately . five-one-hun- |

61. In a telephone line-signaliiig circuit

comprising a telephone line and a lamp con- -
nected in' series, a high-specific-resistance’
filament for the lamp whereby- the latter

may be lighted over the line, to give a signal,
through "various line resistances varying
through a range of at least five hundred

-ohms, on-a voltage suitable for such a line.. -

62. A ~telephone line-signaling system

75
five one-hundredthis of an ampere whereby

80

85

comprising a telephone line having a signal -

lamp connected in series therewith' and
means for lighting the lamp over the line to
give a signal, the said lamp having a fila-

90

ment with a current-carrying capacity not ex- *

ceeding approximately five" one-hundredths
of an ampere whereby it is prevented from
burning out upon 2

63. A telephone line extending to a’ cen-
tral station and having a resistance of at
least five” hundred ohms, and' a small cyr-

95

short-cirenit of the line

'100

rent-carrying capacity signal lamp at the -

central station adapted and arranged to be

lighted 'in “series Wwith the line and also

through a short-circuit of the line resistance
at-the central station, on a source of current

suitable for such systems.

105

64. In a connecting circuit for electrical

transmitting lines, a switch, a translating
device under ¢ontrol of the-switch, a plu-
rality " of operable members each adapted
and arranged to open and close the switch,

‘110

and means for operating the said operable o

members separately. - , :

. 65. In a connecting circuit for electrical
transmitting lines, a switch adapted to. be
opened and closed, a signal-initiating de-
vice under control of the switch, a plurality
of mechanisms each adapted for opening

115

and closing the switch, and means for caus

ing the operation of the said miechanisms
separately,” = o ,

120

g circuit for telephone

lirres, o’ relay having switching mechanism, .
suitable circuit portions to be controlled by
‘the switching teclidnism, and a plurality of

125
‘mechanisms_for. controlling the switching -

mechanism, " the ‘said-plurality of “inecha- =~

nisms being adapted for éperation upon re-
spective electrical energizations in the' said

el

130 -
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87. Ina telephohe system having a super- |

visory signal, an electromagnetic device for
controlling the signal, the said device hav-
ing a switch connected with said signal and

5 a plurality of -armatures each adapted to’

open or close said switch, and means for op-
erating the said armatures separately as de-
 sired. ' C

88. A supervisory signaling cireuit of the
16 character specified having a make and break.

contact therein; an. electrically-operable de-
vice having armatures, and means adapting
one of the said armatures to close the said

contact and another of the said armatures to |
15 ‘open the said contact, ugdn‘ft,he_prope;- ener- .

gization of the said device. .= . :
69. A supervisory signaling circuit of the
character specified having an operable con-
- tact therein, an electroresponsive device hav-
20 ing a plurality of operable members, and
means adapting one of the said operable

members to-close the said contact and an-.
other of the said opérable members to -open
“the said contact, upon the proper energiza--

25 tion of the said device. .
' 70. The combination with a telephone

line, of a connecting circuit therefor, an.
€lectroresponsive device having a plurality .

~of armatures and associated with the con-

80 mecting ecireuit, a supervisory signal circuit -

adapted to be controlled by the said arma-

tures, one of the said armatures being adapt-

ed to close a contact affecting the said sig-
nal circuit and another of the said armatures
35 being adapted to open a contact affecting
the said signal cireuit, and means for oper-
ating the said armatures separately.

71. The combination with a telephone

line, of a connecting circuit therefor, a re-.

40 lay device having a plurality of armatures
»and associated with the connecting cireuit, a
supervisory signal cireuit adapted to be ron-
trolled by the sald armatures, one of the
said armatures being adapted to close a con-
45 tact in the said signal circuit and another of
the said armatures being adapted to open a
contact in the said signal circuit, and means
for operating the said armatures separately.
* 72. In a connecting circuit for telephone
50 lines, a supervisory signal, a relay for con-
trolling the said signal, means for energiz-
ing the relay as desired. and means wherehy
different degrees of energization of the said
.relay cause the display of the said signal
55 and render same inert, respectively.

73. In a connecting circuit for electrical
transmitting lines, 'a translating device, a
normally unenergized electroresponsive de-
vice having an energizable member, for con-
80 trolling the said translating device, means

for energizing the said electroresponsive de-
_wice as desired; and means whereby differ-
ent - degrees- of energization affecting the
same energizable member of the said electro-
65 responsive device, cause the actuation of the

i8

said translating device and render same in-
active, respectively. \
74. In a telephone system having linés, a

connecting circuit for the lines, a switch, a

supervisory signaling device under control

of the switch, eléctroresponsive mechanism

having a plurality of armatures each adapt-
ed and arranged to open and close the
switch, and means for causing the operation

‘of the said armatures separately to suitably

control the said signaling device.
_ 5. In a connecting circuit for telephone
systems, an electrically-operable. device hav-

ing g plurality of primary operating mein-
-bers, switching mechanism under control of
{ the said members, signal-initiating means

under control of the said switching mecha-

|- nism and means for operating the said mem-
1 bers separately to sutably control the said

signal-initiating means. :

76..In a connecting circuit fov telephone
systemns, a'relay having a plurality of arma-
tures operable separately upon different de-
grees of energy in the relay, switching mech-
anism under control of the armatures, sig-

' nal-initiating means under control of the

switching mechanism, and means for ener-
gizing the relay to operate the armatures
separately as desired. :

77. The combination  with a connecting
circuit for electrical transmitting lines, of

70

75

80

85

20

1]

an electrically-operable device normally as--

sociated therewith and provided with super-

posed operable members, signaling mecha-
nism adapted to be controlled by the said

“operable members, and means for operating

the said operable members separately.-

78. -An electrical circuit having a contact
therein, a unitary electromagnet having a
plurality of operable members, and means
for causing the magnet to operate the said
operable members separately whereby each
control the said contact.

79. The' combination with -a telephone
line, of a connecting circuit therefor, an elec:
troresponsive device having a plurality of
armatures and associated withi the connect-
ing cireuit, a supervisory signal eirenit, each
of the said armatures being adapted to con-
trol a contact affecting the said signal eir-
cuit, and means for operating the said arma-

| tures separately.

80. The combination with a connecting
cireuit for telephone lines, of a supervisory
signal circuit, and 2 unitary supervisory
magnet for exercising sole control cver said

100

106

110

115

120

supervisory signal cireuit under proper cir-

cnit connections, said magnet havinz.a plu-

rality of armatures operable separvateiy for

controlling said signal circuit.

81. The combination with a connecting
circuit for telephone lines, of a supervisory
signal, and a unitary supervisory magnet for
exercising sole control over said supervisory
signal, said magnet having mechanisms

P

[
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ada‘p'ted to be given separate actuations upon |
magnet, for

respective energizations of the
controlling the said signal. o
82. The combination in a telephone sys-

tein, of a signal ciréuit, and a unitary mag-
net for exercising solé control over said sig-

~nal ‘circuit, said magnet having a plurality

10 .

-

15

20

18
<t

30

35

" said device, for

40

45

trolling said signal circuit.

83. In a connecting circuit for electrical
transmitting lines; a supervisory signal cir-
cuit and an electrically-operable device for
controlling the said signal cireuit, the said
device having: operable mechanism adapted
to assume two operativé positions, besides
normal position, upon the proper energiza-

of armatures operable separately for con-
: .

‘tion of ‘the said device, for properly con-

trolling the said signal circuit.

84. In a connecting cireuit for eléctrical '

transmitting lines, ‘suitable circuit portions

to be controlled, a supervisory signal asso-
‘ciated with a said circuit portion, and a re-

lay for controlling the said cireuit portions,

the sald relay having operable mechanism:

adapted to assume two operative positions,
besides normal position, upon the proper en-

controlling the said circuit
nal. :

‘ergization of the said relay, for properly .
portions and sig-

85. In a connecting circuit for electrical:

transmitting lines, a supervisory signal cir-

i

cuit, and an electrically-operable device for
controlling the said signal circuit, the said:
device .having contacts adapted to assume|
two operative positions, besides their normal"

position, upon the proper energization of the

propeérly controlling the said"
- signal cireuit. .~ - ‘

86. In a connecting circuit for electrical

transmitting lines, suitable cireuit portions

to be controlled. a supervisory signal con-
nected with. a said circuit portion, and a re-
lay for controlling the said cireuit portions,
the said relay having contacts adapted to’
assume two switching positions, besides their

-normal ‘position, upon the proper energiza-

-~ tion of thé. said relay, for properly control:-

50

60

ling the sdid cirevit portions and sienal.

87. In a connecting circuit for electrical

transmitting lines, a supervisory signal cir-

cuit, and.a relay device for controlling the.

said signal circuit, the relay device having

contacts adapted to assume a plurality of

positions besides their normal position,
upon the proper energization of the said
relay. device, the latter alsé having a plural-
ity of armatures operable separately for
properly controlling the said contastsi.

.88, The combination” with .a_counecting
cireuit ;¥or electrical transniifting lines, of a
relay wormally -associated . therewith and

“having switch-conirolling mechanism, suit-

able circuit portions to be controlied, and

means whereby different degrees of energy

I
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in the relﬁy control different porfions of the
said switch-controlling mechanism. -,

89. The combination with a unitary elec- .
tromagnet included in-an operating circuit

therefor, of a local signaling circuit under
control of the magnet, the Iatter having two

armatures operable separately upon differ-

ent degrees of energization of the magmet,
and " switching mechanism in’ series in the
said local circuit and under control of the
said armatures whereby each. of the said

armatures controls the said local eireuit. | "

90. In a telephone system, a teléphons line”
extending to a central station, a signal at’
the central station, a non-polarized electri:

cally-operable device at the central”station

for controlling the said signal, the said de-
vice having a switch contact controlling’ the

cireuit of the said signal and _mechanism
controlling the said switch. contact, and
means for cansing the said device to give the

mechanism causing
said switeh contact. e L

91. In a connecting circuit for telephone
systems, a relay having a plurality of arma-
tures and switchirig mecharism controlled
by the said armatures, suitable circuit ar-
rangements under control of the said switch-

ing mechanism, and means . for caufing the
relay to operate the said armatures sepa-.

rately upon the proper encrgization thereof,

whereby the said armatures properly control.
' 100

the said switching mechanism, -
92. An electrical circuit having ‘a . make-

and-break contact therein, a unitary electro-.

magnet having armatures adapted: to -be
operated - separately, -and means adapting

one of the said armatures to close. the saia
coutact and another of the said armatures’
to open the said contact, upon the proper

encrgization of the magnet.

65

76

75
80

85

said mechanism a plurality of operations”

upon different degrees of energization of the '

sald device, . each operation of the said:

a different control of the
L -90.

95

105

93. The combination of a signal circuit,, -

and a unitary magnet for exercising. control

2110
over the said signal circuit, thé said mag-

net having a plurality of armatures éxterior

of the said circuit and operable separately.

for controlling the said signal cireuit:
64. In a connecting circuit for telephone

systems, an electrically-operable device, hav-’
ing a plurality of primary operating mem- .

bers and switching mechanism under cantrol
thereaf, suitable circuit portions nnder con-
trol of the said switching mechanisin, and
means for operating' the said primary:oper-

ating members separately to.suitably control .
the sxid circuit portions. ‘

95. A signaling system comiprising a line
and a signal lamp connected, in series there-

-with, the seid lamp having a filament with

a current-carrying capacity not-exceeding
approximately five-one hundredths of anam-

115

120

125



: tion -with a
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pere, and means for hghtmg the lamp over

.the line to give a signal. .

96. In. a telephone system, the combina-~
telephone cireait at the central
office of the system, of a retay connected with
said civeuit,. said relay adapted to be par-

tially actuated over said circuit at one time

- to affeet. telephone apparatus and completely

-1y

1B

actuated at another time_to again affect said
apparatus, substantially as described.

97. The combination in a telephone ex-
change system of a:cord circuit adapted to
_muke conneetion’ with ‘a telephone line, a
signal controlling. electromagnet associated
therewith respensive 1o eurrent in a- eircuit
established by the connection of said cord

circuit to the line, means for securinga lim- |

- ited enelolzamon only of said electromag-

ac

25

net during the non-use of the line to cause
the display of a signaly arid means for secur-
ing a greater energization of said electro-
magnet whemthe line is in use whereby the
said signal is again effaced, substantiaily as

.deseribed.

08, In 2 ielephone e‘:chancre system, the

combination of a cord c1rcu1t adapted to.

" make connection ~with s telephone line, a

- 36

85

40

-signal controlling electromagnet associited
therewith adapie d to dlsplav a signal only
“when parunﬂv energized and to efface said

signal when energized t0-4 greater extént,
a “switeh - controlled by . the operator for
securing a partial energization of said elec-
tromagnet, and a CllClllt controlled from a:
substatxon for securing s greater energiza-
tion of said electromagnet bubstantlaﬂy as
described. -

99. The combination -in" a telephone ex-
change system of a telephone line uniting a
suhstation with a central office,a cord cireuit
1dapted to-make connection with said hne,
and a signal controlling electromagnet asso-

_ ciated therewith and- adapted when ener-

85

gized to a limited extent to display its signal
and when energized to a greater extent to
efface said swn‘ﬂ sabata'mally as described.

100. In a telephone system, the combina-
tion with a te1ephone line, of|a cord circuit
to establish connections theréwith for con-
versation, g supervisory relay associated
with the cord circuit and h‘wmcr its cireuit
completed through a high - /re&stance path
when connection is made Wlth the line and
the subscriber’s telephone is not in use, to

partially operate the 1elay, 2’ supervisory

signal displayed by said apparatus at this
hme, and means for completing 2 low- resist-
ance path for said Telay when connection is
made with the line and -the  subsceriber’s

; telephone is in use to completely operate the

said relay to thereby efface said superv1sory
s1gnal

101. In a telephone system, the combma-
tion with a telephone line, of 2 cord circuit
to establish connections with the line for

therewith, a supervisory

18

“conversation, a cut-off relay for t,he lme

adapted to render the line signal inoperative

when a connection is established, a: super--
wvisory relay associated with the cord cirenit,
means for establishing a path for current

through said supervisorv and cut-off relays
when a connection is established with' the
line to: partially operate the supervisory re-
lay, a supervisory signal havmg its cireuif

| closed. during such period of partial opera-

tion of the supervisory relay, and’ means
whereby when the subscriber’s telephone is
in use an increased flow of current through
said supervisory relay completely operates
the same and thereby renders  the super-
visory signal inoperative. -

102. 1{71 a

to . establish connectlonq for conversation
relay associated
with the cord cireuit, a centrai source of
current. to furnish current over the tele-
phone line for conversation, said relay being

_partially operated durmcr the connection

when the subscriber’s telephone is not in use,

-to operate the supervisory signal, the said

rélay being in the path of current over. the

telephone system, the: combma—_‘
tion with a reiep]mne line, of a cord circuit

75

80

85

90

telephone Tine when the telephone is in use

whereby the relay is then completely oper-
ated to render the. superwaory signal- mop-
erative.

108. In a telephone systém, the combina’
tion with the connecting circuit at the cen-
tral effice of the system, of a relay connected
with said circuit, said relay being adapted
and arranged to be partlally actuated over
said circuit at one time to affect telephone

apparatus and-completely actuated at an-

other time to agam affect telephone ap-
paratus:

104. Jn a telephone system, the combina-.

tion with a telephone line, of a cord cireuit

95 .

100

106

to establish connections therewith for con- -

versation, an electromagmet associated with
the cord circuit and having its circuit com-
pleted through a high resistance path. when

a connection is established by the cord. cir--

110

cuit with the line and the. ‘subscriber” ’s tele-- -

phone is not in use; to partlallv energize the
said magnet, Supervisory- apparatus ‘con-
trolled by said electromagnet, and means for

115

completmg a_low resistance path threngh -

said electromagnet when “the subscriber’s

telephone is in use to fully energize the said
masznet to again affect said anparatus
- 105. In a telephone system, the combina-

' tion with a telephone line. of a cord circuit

to establish connections with the line for
conversation, a cut-off device for the line
adapted when operated to render the line
signal inoperative, a supervisory signal-
controlling magnet associated with the. cord

circuit, a suitable signal adapted ‘to be con- -

trolled -thereby, means for establishing a
path for current through said magnet and

120

125
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said cut-off device when a connection is es-:
tablished with the line for conversation, the:
carrent i said path when the subscriber’s

telephone is upon its hook being only suffi-
cient to partially energize the said magnet
whereby it is caused to disclose its signal,
and means whereby when the subseriber’s
telephone is in use a low resistance path is

.provided for current through said magnet

which " is. more completely energized there-
by and serves in this condition to efface the
supervisory signal. :

: 106. The combination in a telephone ex-
change system, of ‘a signal-controlling elec-
tromagnet normally associated with a cord
‘circuit and responsive t0 current. therein
when said cord circuit is united to a tele-

phone line,. and a normally-effaced ‘signal’

assoclated with said electromagnet, adapted
to be displayed when the electromagnet ‘is
-energized, to a limited extent, and to be

‘again_ effaced when the slectromagnet is

energized to a greater extent.

107. In a teléphone exchange system, the
combination of a cord circuit adapted to
make connection with a. telephone line and
a signal-controlling electromagnet-normally
associated therewith, adapted to display a

signal only when partially. energized and fo-
efface said signal when energized to a.

greater extent. - o o

108. The combination in a telephone ex-
change system of a signal-controlling elec-
tromagnet associated with a cord circuit and
responsive to current therein when said cord

cirenit is nnited with a-telephone line, a nor-

mally effaced- signal associated with said

electromagnet, adapted to be displayed when
the electromagnet is energized to a limited
extent, and- to be dgain effaced when the
electrew )
tent, x::cans for securing a limited energiza-
tion only of the electromagnet when the
cord cireuit is united with a line not in use
and means for securing a greater energiza-
tion of said electromagnet when the line is
in use. o :

!

109. The coribination in a- t-elephoni,e‘ ex- -

change system of a signal-controlling elec-
fromagnet associated with a cord eircuit
and responsive to current therein when said
cord eircuit is united with a telephone line,
a normally effaced signal associated with
said clectromagnet, adapted to be displayed
when the. electromagnet is energized to a
limited extent and to be again effaced when
the electromagnet is energized to a grenter
extent. means controlled by . the .operator
for securing the limited energization only
of ‘the ‘electromagnet when the cord cirenit
15 united with.a line not in use:and ‘means
controlled at. the substation for securing
the greater energization of said electromag-

net when the line is in uge.. -

,winding of

gnet is energized to a greater ex-.

to efface said signalmeans wherevy. the apr

‘substation with',

« 110. In a, telephone exchange s_'v_stter"l:),' the
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combination of a cord circuit adapted to
malke ‘coninection with- a telephone ~line;:a
signal-controlling electromagnet: associated
therewith, adapted to-display, a sigrial:only

‘when partially encrgized-and to efface:said 10
-signal when energized to.a greater extent, .

means for securing’a partial energization of
said magnet when the line.is-not in g6 and
the cord ecircuit is ~connected . there i -
means for securing a greater energization.of 75
said magnet during the use of the lines: .
111. In a -telephone exchange systemg.the
combination of-a :telephone line. uniting a
substation with the central office, a switch
at the substation for controlling the flow.of gq
current over said line through the substa- .
tion, -a signal-controlling: electromagnet, a
cord circuit associated.therewith; ada pted to
malke ‘connection with’ saiu-line-and fo com-
plete a circuit through an ‘energizing wind- gg
mg of said signal-controlling. electyo
net, means for securing 4, limited-energizg
tion onty of said electromagnet:over - cie-
cuit controlled by-the -operator: whereby, ¢l
said magnet is caused to display its sigmsil. Tgo
and means controlled by the . substation
switch for securing.a greater energization =
of said electromagnet whereby .the. said sig-
nal is effaced. - . o L - -
112, In a, telephone exchange system, the 85
combination of a telephone line: uniting-a , .

=

‘substation with the central office; a switeh at

the substation for -controling the flow -ni.
current over said line through: the. substa-
tion, a signal - controlling magnet,- a -cord . 1949
circnit adapted. to make .connection::with
said line and .to complete-a cireuit. asso- -
ciated therewith through an energizing -
said signal:controlling magnet.
means ‘for securing .a Jimited energization 145
oenly of said magnet over a circuit controlled ..

. by the operator whereby. the said magnet is

caused to display its signal, and means con-
trolled by the substation switch for cansing a
greater energization of, said magbet when 34
associated with the line. = 7. ,
113. The combination. in a telephone ex-

‘change system,.of a telephone.line tmiting n.

substation. with a central office, a- cord wir-
cuit adapted to make connection with. said
line, a signal-controlling eclectromaguet as-
sociated therewith and adipted when ener-
gized to a limited extent to display,its sic-
nal and when energized to n greater exient

115

C by th 145,
erator.may normally control the limited en-
ergization of said electromagnet, and men -
wherevy the, substation. may secure. e
the limited .or greater. ehergiz: ‘tion: of
electromagnet when the ling is swilehe!
for conversation. e
114, The combination in s’ telephene: ey
change system of a telephone line wnis g @
Loafiice,.ncord. o
; ,::5!”'.‘ W"h

cuit. adapted -to make co
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‘line, a signal-controlling electromagnet ,as-

< sociated therewith and adapted when ener-

10

gized to a limited extent to display its sig-
nal and when energized to a greater extent
to efface-said signal, an energizing winding
for said electremagnet in a circuit normally
under control of the operator adapted to se-
cure-the limited energization of said electro-
magnet, and -means whereby the substation
may secure either the limited or greater en-
ergization of said electromagnet when the
line*is 'switched- for conversation.

115. The combination in a telephorie ex-

- change system of a telephone line uniting a

- 18"

substation with a central office, a cord cir-
cuit-adapted to make connection with said
line, a signal-controlling electromagnet as-

sociated therewith and adapted when en-

- ergized to a limited: extent to display its

20

-signal -and when energized to a greater ex-

tent: to efface said signal, a:circuit under

‘control of the operator including an ener-

gizing winding of the electromagnet adapt-

- ed to secure the limited energization of said

‘25

electromagnet, and a switch at the substa-

tion for controlling an increased flow of cur-

rent through-said electromagnet when, the.

_ line is switched for conversation. a

30

85

116. In a telephone exchange system, the
combination of a subscriber’s Tine free from

operative earth connections outside . of the

exchange, a link conductor associated-there-
with, a non-polarized clectromagnet, a nor- |
mally -effaced " supervisory signal and a

source’-of current all associated with said

- lmk conductor, a path under the control
of the operator for causing a flow of cur- [

- -rent through said magnet. and to.cause the

. ‘display of said signal, .and a branch path
40

for ..rent through said magnet for in-

-ereszing the energization. of the said mag-

" ngk, directly controlled by the subscriber

48

50
. mally -effaced ~supervisory 'signal and a.

55

when said link conductor is connected with
said line and adapted io cause the efface-
ment of said signal. »

117. In-a telephone exchange system, the
combination of a subseriber’s [ine free from
operative earth connections ouiside of the
exchange, a link eonductor associated there-
with, a non-pelarized électromagnet, a nor-

source -of current .all associated with said
link eonductor, a path under the control of
the operator for causing a flow of current

‘through: said magnet.to cause the display
-of ‘said signal, and ‘a branch path for cur-

rent directly controlled by the subscriber
when said Tink conductor is connected with

~ -said line and adapted to cause the efface-
€0
" ergization of the said magnet. :

ment- of said signal by increasing the en-

118. In a telephone exchange systéin, the

. combinatien of cord comnecting apparatus

- adapted to make connection with a conversa- |

65

tional ‘circuit, a signal associated with said

paratus, adapted to causs the display of said

Az

 cord coﬁheétiilg;ai)ﬁafatus, 'é;n\-:é'lecv_ﬁrdmagnét o
‘also associated with said cord connecting ap-

signal by the “energization of said electro- -

magnet when said apparatus -is-associated -

with an idle circuit and to prevent the dis-
play of the signal by an increased energiza-
tion of said electromagnet while said circuit
isg'in use. :

119. The' combination with a telephone

-line, of a connecting circuit therefor, an elec-

“cuit. . :

- affect telephone apparatus and completel’y‘f

trically-operable device associated with the
connecting circuit and provided with oper-

70

75

able members for controlling a signaling eir- . -

cuit, a supervisory signaling gircuit to be
controiled by the said operable members,
means whereby one said. operable member is

80

attracted when connection is made with the
line, and means on the line ‘controlling the -

attraction of another said operable member"
while connection is made’ with the.line, to

80

coitrol the said supervisory signaling eir-

2120, In a

the central office of the system, of a relay
deyice at the central office adapted and ar-

4 telephone syster, the combina-
‘tion with a telephone circuit extending to- g

80

ranged to-be partially actuated over a local <

circuit at the central office at one time to

“actuated over another circuit at anothertime

i

to affeet telephone apparatus.

121, In a telephone system, the éombina- ‘
‘tion with s telephone line circuit extending

to the-céntral office of the system, of a relay:

- device at the central office adapted and ar- -

-phone apparatus.

ranged:fo be conneected with the line when

100

connection is made therewith and to be par-

tially actuated at one time to affect tele-
phone apparatus and completely actuated at
another time to again affect the said tele-

+122. In a telephone system having lines
extending to a central station, a signal at

| the central station, relay mechanism at the

central station for controlling the signal,
and mechanism on a line for controlling
the said relay mechanism at-a certain time,
the said relay mechanisin having a plurality:
of armatures operable separately for con:
trolling the said signal. - B

123. In a telephone system having lines
extending to'a central station, a signal at
the central station, relay mechanism at the
central station for controtling the signal, the

105

110

115

120

said relay mechanism being adapted to be -

connected ‘with a line when ronmnection is
made therewith, and mechanism on a line for
controlling the said relay mechanism at a
certain time, the said relay mechanism hav-
ing a plurality of operable members oper-
able separately for controlling the said
signal. . & : S

124. In a telephone system having lines
extending to a central station, a signal at the:

125

13¢
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central station, relay mechanism at the cen-
tral station for controlling the signal, and

“mechanism on a line for controlling the said
“relay mechanisn at a certain time, the said
‘relay mechanism having a contact for con-
‘trolling the said signal and a plurality of

ling the said-contact.”

- 125. In a telephone system having lines
extending to a central station, a signal at the
central station, relay mechanism at the cen-

armatures operable separately for coiiirol-

~tral station for controlling the signal, and

mechanism on‘a line for controlling the said
relay mechanismat 2 certain time, the said

-relay rhechanism having a contact for con-
‘trolling the’ said ‘signal and a: plurality of

operable members operable separately” for
controlling: the said contact. '

126. In a telephone system having lines
‘extending to-a centrdl station, a signaling

device at the central station, relay mecha-
nism- at the central station having a” plu-

‘rality of armatures operable separately for

controlling the said signaling device, means
nt the central station for controlling one of
the-said armatures and mechanism on a line

“for controlling another of said armatures,

whereby the sail signaling device is prop-
erly controlled. ' ' :

127. In a telephone system having lines:
extending to -a-central station, a signaling

device at thie central statiom, relay mecha-
nism at the central station having a contact
for controlling the said signaling device
and a plurality of armatures operable sepa-
rately for controlling the said contact, means

at the central station for controiling one of
the said armatures and mechanism on g line:

for controlling another of said armatures,
whereby the said signaling device is prop-
erly controlled. - ' - ‘

128. In'a’ telephone system having lines

extending to a central station, a signaling
device at the central station, relay mecha-

_nism at the central station adapted to. be

connected - with 4 line when connection is
made_therewith and having a plurality of
operable members operable separately” for
controlling the said signaling device, means
at the central station for controlling one of
the said operalile members and mechanism
on’ a line for controiling another of said
‘operable members, whereby the said signal-
ing device'is properly controlled. . _
129, In-a telephone system having lines

extending to'a centra] stition, a -signaling -

device ‘at the central station, relay mecha-

nisnt at the central station having a contact -

for controlling’the said signaling devicc and
a plurality of operablé members aperable
separately for controlling thoosaid contact,
means at the contral station far-controlling

‘one of the said"operable members and mechn-

nism.or’ a line for controlling ‘another of

-connecting cireuit and lix
‘gree of actnation-at onc tithe o affect. tele-

~actuation at another tinie to g

“trically-operablé device’ at"the éehtral“dfﬁce

-exterior of the energizing cir

bers separately. . -

arranged to be associgt

ccontrol the said contart

1,103,909

said operable members, whereby the said
signaling device is properly controlled.
130. The combination “with "o telephone
line extending to a central station, of a’con-
necting -circuit therefor, an” éldetrically-
operable device normalty associated with the
1o 4 certain ‘de-+

65

70

phone apparatus, - and “arotlie; cdegre¢ of
gain’ affect

b

PR 1
the combipa-* -
extending

, of an.elec-

telephone appdrvatus.” 77
131. In a telephone-systerm,

tion with g telephoné hng

to the central office of the systein

adapted to be connected with ‘the 1i
connection is’ made ‘therewith ind”
certait- degice of actuation ‘at“one 't
affect relephone apparatus and another de
gree of actuation at ‘another time €0’ again
affect the said telephone apj g, LT

apparatug, ©L0 00
132. In a telephone system having i
extending to 4 central station;velay mecha-
nism at the central station having a contact
ircuit thereof for
controlling: teleplione apparatus and a plu- 90
rality of armatures’operable separately for -

controlling the said contact, and means for
operating the said armatures separately.
133 In a telephone system having Tines
extending to'a central station, velay mecha- 95
nism at the central station having a contact
exterior of the energizing ciréuit thereof for
controlling telephone ‘apparatus and a plu-
rality ‘of operable ‘members operable sepa-

.85

-vately for’ controlling the said congact; and 100

means for operating the said )l mem-

134. Tn a telephone system h
extending to'a centralized static
switch membeérs it the said
ating with each other to” open,
contact ‘therebctween, suitable
under control of the said contact, and yelay
mechanism at the said statio |_arrangéd. to
he associated with various lineg and having 110
a plurality -of armatures operable separately *~
and acting conjointly to control the said
contact, the said armatures'being adapted to
operate the respective said switch members
and each to operate its respective switch 115.
member both when attracted and released. .

135 In'a telephone system Raving lines
extending to a centralized station, a, pair of
switch members at ‘the said station codper-
ating with each ‘other fo open and.close.a 120

contact - therebetweéen, “snitable. apparatus =
under control of the said dontact, and elec-
tromagnetic mechanism at the'said Station
with various lines -
and having o plurality of operible members 125
aperabile separately and aeting’conjoir iyto
the said operable

mentbers heing adapteil’ (o operate. the Te-




10

15

20

11,108,009

spective said switch- members and each -to

operate its Tespective switch member both.

when operated by an energization-of the
electromagnetic mechanism and by ‘a de-

energization of same. :

136. A signal cireuit-and a unitary mag-

net for exercising control over same, said-
“magnet having a plurality of armatures
adapted to be oderated separately, one clos-.

ing a contaet in said signal eircuit and one
opening a contact in-said signal circuit.
137. In a telephone line-signaling circuit

_comprising a telephone line and a lamp con-
nected in series, a. filament for the lamp

having a small enough current-carrying ca-

pacity whereby the lamp may be lighted over-
the line to give a signal through various line |

resistances varying through a range.of at

least five-hundred ohms, on a voltage suit-

able for such a line.

138. In a telephone line-signaling system,
the combination with a telephone line hav-
ing a resistanice of at least five-hundred
ohms, of a signal lamp connected in series

 with the line, and medns for lighting the
lamp over the line to give a signal, the said’

lamp having a filament with a small enough

current-carrying capacity whereby it is pre-
vented from burning out upon .a diminution -
~of the line resistance of at least five-hundred -

ohms.:

' As inventor-of the foregoing, I hereunto
‘subséribe my name in the presence of two
subscribing ~ witnesses, this 19th day of

July, 1904 7
- - FREDERICK R. PARKER."
© Witnesses: . .
“Rosr. G- PARKER,
Wt F. VioierT.
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