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lar line circuit. In connection with this line 
circuit I have shown my special signal lamp. 
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systems; to provide improved apparatus to 
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To all whom it may concern. 
Be it known that E, FREDERICK R. PAR 

KER, a citizen of the United States of Amer 
ica, residing at Chicago, in the county of 
Cook and State of Illinois, have invented a 
new and useful Telephone Signaling Sys 
tem, of which the following is a specifica 
ing drawings, illustrating same. 
My invention relates to electrical signal 

ing systems, the form herein shown and de 
scribed being particularly adapted for sig 
naling in connection with telephone systems. 
The principal objects of my invention are, 

to provide improved means for operating 
signals in electrical transmitting systems; to 
provide improved means for operating the 
supervisory or disconnect signals in such 

poses and in connection with such signals 
for operating or manipulating same; to pro 
vide improved circuit arrangements in such 
systems; to provide a suitable highly-effi 
cient electric signal lamp adapted to be op 
erated or manipulated in series with both 
long and short telephone lines, and im 
proved line-signaling systems embodying 
such lamps. 
Other objects will be apparent 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 

The double-armature relay illustrated 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 I 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 voltage, other apparatus, such as im 
pedance coils, resistance coils, relays, etc., 
may be excluded from this signaling circuit 
at the central station. The operation of the 
line cut-off relay in the line circuit shown, 

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

have also shown a modified form of line 
circuit 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 connecting 
plug is inserted therein. The special line signal lamp which I em 
ploy is designed to be lighted to candi. 
power on à very small eurrent, and prefer 
ably on a rather high voltage. With such a 
lamp (and the consequent relative 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 hundred ohms, will not 
be sufficient to materially change the small 
current through the lamp, and will therefore 
not materially affect the luminosity thereof. 
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Heretofore it has not been practical to 
light a signal lamp in. Series with a reason 
ably long telephone line, for the reason that 
signal lamps heretofore required such a 
large current, and were consequently of such 
low resistanee in relation to their voltage, 
that with a high-resistance line the lamp 
would not receive stafficient eurrent to cause it 
to light, or else if the lamp did receive suff 
cient current over a long line, on a short-cir 
cuit of the line near the eentral station the 
lamp would burn out; the variation in the 
current, ea used by such a variation in the 
lire resistance, being too great for the lamp. 

85 

90 
With stich a lamp and sufficients resistance 
in series therewith at the central station to 
protect the lamp from burning out on a 
short-circuit of the lire at the central sta 
tion, the voltage required to give sufficient 
current to light the lamp over the long line 
would be so high as to be prohibitive in tele 
phone systerns. 

95 

In this present invention employ 8. lamp 
which have perfected to be lighted in series 
with both long and short lines on a reason 
able voltage without requiring any resist 

100 

ance in the circuit fog regulating the flow 
of current (provided the voltage of the lamp 
is approximately that of the battery), and 
have found that lamps 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 results. I use a lamp taking 
this small current, and of the consequent 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 olhms, 
is 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 
more than 1000 ohms resistance in the line 
circuit, 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 circuit that the voltage 
on the lamp is not decreased to any great 
extent by the introduction of this long line 
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with a resistance, where the battery 

40 

5) 

6. 

ployed for operating t 
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resistance into the circuit. The lamp used 
in my present invention is a distinct im 
provement over an electromagnet, both in 
simplicity and cheapness, and it gives good 
signals 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 

w voltage 
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 either long or short lines. - 

In the connecting circuit I employ a dou 
ble-arnature relay or electrically-operable 
device for operating or controlling a super 
visory or disconnect signal. The armatures 
of this relay device may be operated sepa 
rately for controlling the signal, preferably 
in differeit, strengths of magnetism in the 
relay, one a'nature preferably closing a 
coli act in the supervisory signal circuit and 
the othar ariature preferably opening a 
contact in the same circuit. I preferably 
alose and open the Silue contact in the Super 
visory sigilai circuit, with the respective 
arnatures, hat it is obvious that separate 
contacts in a be ased with iiie same result. 

e tires of this relay may control 
alysii itale spirit; it is of ci'i'i its as de 
sired. The divities battery herein show il, 
p}ovides ji:3ans for sending a large or Sinai 
current, through tie sitervisory relay to 
produce diffei'ent sil'ength: ui magnetisill 

s - therein, as will be hereinafte: described, but 
do not wish to be limited in this arrange. 

ment, alone, as other systems may be m-: 
suici visiy relay 

likei; after sing 'n, it: . . w M. evice. As willi be 
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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, if desired, as set forth in my above 
mentioned application for Letters Patent 
on telephone system, 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 more particularly describe 
my invention by reference to the accom panying drawings illustrating the preferred 
form thereof, in which 

Figure 1 is a diagram showing two sub 
scribers lines and the central station sig 
naling and connecting apparatus; and Fig. 
2 is a diagran 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 parts in the 
several figures. 
The line of subscriber A extends in two 

limbs a and b from a substation to a central 
station where the said limbs pass through . 
the respective windings e and d 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 IF are permanently connected to the 
limbs a and l, respectively, of the line, 
and normally engage the respective contacts 
i and h. Contact i is connected through 
conductors to pole it of battery E, and con 
tact h is connected through conductor p, 
line-signal lamp l, and conductor f', to pole 
... of battery D. Batteries E and is 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 F is 
attracted to the cores thereof, springs g and 
fare disengaged from contacts and h, re 
spectively. it case of a grounded-return 
or-commo-'ti lirn line, the ground or com 
non conductor constitutes one limb if the 
telephone line. 

At the subscribe's station I as 'e shown 
ine (if a liner of circuit arragein (its in 
whici; the operation of the switch-hook con 
nects either the taiking appa: (t" signal 
ing apparai is for use over the line, in a 
manner so well understood that it need not 
be described here. 
The line of subscriber B, shown upon the right of ::: drawing, is similar to line A, 

70 

75 

80 

85 

90 

95. 

100 

05 

10 

5 

0. 

125 

20 
  



5 

O 

5 

20 

25 

30 

35 

the 3rie of I, moves spring a, into contact 
40 

45 

50 

55 

60 

1,103,909 

and like characters have been employed to 
indicate like parts. . 

In the plug-cord connecting circuit the 
main strands of the connecting cords N and 
O are connected together through the re 
spective condensers c, and d., listening key 
L and ringing key M. Tip strand as of 
answering plug N is connected through im 
pedance coil G. to pole tof battery E. Tip 
strands of calling plug O is normally con 
nected through spring is contact k, spring 
f, contact g, and impedance coii H, to pole 
t of battery E. Sleeve strand b, of answer 
ing plug N is connected through conductor 
it, winding , of supervisory relay 1, and 
conductor a, to the middle pole of battery 
E. D. Sleeve strand t, of calling plug O is 
normally connected through spring g, con 
tact p, contact it, spring m, conductor v. 
winding 2 of supervisory relay K, and con 
ductora, to the middle pole of battery E.D.' 
Supervisory lamp s is connected from con 
ductor a to spring as of relay I, and spring 
v. of this relay is connected through con 
ductors w and r to pole u, of battery D. 
Thas it will be seen that signaling device. 
8, is connected in a closed circuit across 
battery : D when the contact is made be 
tweein springs a, and w. Supervisory lamp 
t is connected from conductor a to spring 
as of relay K, and contact ya of this relay 
is normally connected through contact was 
spring us, and conductors up and r to pole 
u of battery D. Thus it will be seen that 
signaling device t, is connected in a closed 
circuit across battery D when the contact 
is made between spring as and contact vs. 
Armature 2, of relay I, when attracted t 

with spring w, and armature y, of this re 
lay, when attracted to the core thereof, moves 
Spring at's out of c{ntact with spring a, if 
armature 2, was previously attracted, or, if 
armature 2, was not previously attracted, ar 
mature?, simply maintains an open contact 
between springs at and a. Armature 2, 
is adapted to “pull up with a small cur 
rent in winding of the relay, and armature 
gy, with a larger current in the said wind 
ing. I have preferably shown armature 2, 
as being interposed between armature / 
and the core of the relay, but other ar 
rangements of the armatures may be used 
with good 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' on different strengths of 
magnetism in the relay device, or different 
energizations thereof, whatever may be the 
arrangement of the armatures. 
Armature 2, of relay IX, when attracted 

to...the core of the relay, operates spring a 
65 

and thereby brings it into contact with 
spling e. Armaturey, of relay K, when 

3. 

attracted to the co:e of the relay, operates 
spring wa and thereby breaks the normally 
closed contact between springs wa and us. 
Armature 2 is adapted to “pull up with a 
small current in winding a of relay K, 
and armature a with a larger current in the 

V 

said winding. It will be seen that the al 
matures of relay K open and close respec 
tive contacts in its supervisory signal cir 
cuit, while the armatures of relay I both 
open and close the same contact in its Super 
visory signal circuit. This simplv illus y Sig an 

75 

trates two ways of accomplishing the same. 
result. . . 
The operator's telephone set is to be con 

nected from contact e, to contact o, of the 
listening key L, in a manner well under 
stood but not shown in the drawings. 
When the listening key L is depressed, 
springs f, and an are disengaged from con 
tacts.g. and l, respectively, and engaged 
with contacts eando respectively. 
Asuitable ringing generator is to be con 

nected to contacts hand r of ringing key 
M, in a manner well understood. When the 
ringing key M is depressed, springs i, and 
(ta are disengaged from contacts k, and ps, 
respectively, and engaged with contacts. h. 
and r, respectively. 
The operation of the system is as fol- C 

lows: If subscriber. A desires to talk with 
subscriber B, he lifts his telephone receiver 
from the switch-hook and thereby closes the 
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circuit of battery E D through conductor '. 
S. contact i, spring 9, limb a of the tele 
phone line, sub-station A, limb b of the 
line, spring f, contact h, conductor p, lamp 
l, and conductor r, thus allowing current 
from battery E D to flow through lamp l. 
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 e of cut-off relay IF, 
limb a of the telephone line, substation A, 
limb b of the line, winding d of relay F, 
jack spring n sleeve strand b, conductor 
ua winding gy of Supervisory relay I, and 
conductor a, thereby energizing relay F and 
causing its armature k to be attracted and 
thus disengage springs if and g, from con 
tacts h and i, respectively, and also energiz 
ing relay I with sufficient current to attract 
armature /, thereof and thus maintain an 
open contact in the circuit of supervisory 
signals. When armature k of relay F is 
attracted, it cuts the central source of cur 
rent and the line signal lamp l. from the 
talking telephone line, thus opening the cir 
cuit of its signal at contact and thereby 
extinguishing lamp l. It is inmaterial 
whether armature 2, of relay I is now at 
tracted or not, as it cannot close the contact 
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between springs a, and v. while armature 
1, is attracted, but I have preferably shown 
a relay in which armature 2, is at this time 
attracted with armature y, by the current 
now traversing winding gy of relay. 
The operator then depresses her listening 

key L, thereby bridging her telephone set 
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across the main strands of the cord circuit, 
from contact e, to contact o, in a manner 
well understood, and after learning that sub 
scriber 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 spring jack 
C of line B. She then depresses the ringing 
key M, in the usual manner, and at the same 
time restores the listening key L to its nor 
mal position. In depressing 
M, the operator closes the circuit of the ring 
ing generator (not shown) through contact 
he spring is tip strand sa, jack Spring m. 
of line B, winding e of relay F, limb a of 
the telephone line, substation B including a 
ringer, limbib of the line, winding d of re 
lay F, jack spring in, sleeve strandt Spring 
9, and contact r, thus ringing the said ringer which signals subscriber B. After 
subscriber B is signaled the ringing key M 
returns to its normal position. Relay F is 
constructed to respond to the said ringing 
current and thereby disengage springs g 
and f from contacts i and h, 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 de&nergized and springs g and f again 
engage contacts i and h, respectively. Be 
fore subscriber B responds to his call, the 
circuit of the central source of current ED 
is not closed over his telephone line, but the 
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circuit of battery D is closed through con 
ductor a, winding 2 of supervisory relay K, 
conductor va, spring on contact l, contact 
p springga, sleeve strand t, jack spring in 
of line B, winding d of relay F, spring f, 
contact h, conductorp, line signal lamp l. 
and conductor 7, which does not allow sufi 
cient current to flow through relay F to ac 
tuate its armature, nor sufficient current to 
flow through lampt to light same, but which 

... does allow sufficient current to flow through 
supervisory relay K to actuate armature. 2., 
only, theréof, and thereby close the contact 
between springs as and vs. thus closing the 
circuit of battery D through the supervisory 
signaling device i, and causing same to dis 
play a signal. When subscriber B answers 
his call, he closes the circuit of battery E. 
through impedanee coil H, contact g, spring 
f, contact a spring is tip strands, jack 
spring m of line B, winding e of relay F, 
limb a of the telephone line, substation.B, 

the ringing key 
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limb b. of the line, winding d of relay F, 
jack Spring in, sleeve strand t, spring g, 
contact p, contact l, spring me, conductor 
?y, winding 2 of relay K, and conductor a, 
which energizes relay F and causes its arma 
ture to be attracted and thereby disengage 
springs g and f from contacts i and h, re 
spectively, and which also energizes relay K 
and causes armature ys thereof to be at 
tracted and thereby disengage spring wa 
from contact us, thus breaking the circuit 
through lamp t and extinguishing its signal. 
Armature 2 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 Z of line B is now inoperative as the 
circuit through same is broken at contact h. 
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 k of relay F releases, it causes spring 
f to engage contact h. and thereby close the 
circuit of battery D through conductor a, 
winding y of supervisory relay I, conductor 
us sleeve strand b, jack spring n of line A, 
winding d of relay F, spring f, contact h, 
conductor p, lamp l, and conductor r. The 
current from battery D now flowing through 
relay I is sufficient to cause armature a, 
thereof to be attracted and thereby close the 
contact between springs a, and us, but this 
current is not sufficient to cause armature y, 
to be attracted. Armature 2, therefore closes 
the circuit of battery D through conductor a, 
Supervisory lamp sa, Spring aea, Spring 20, 
and conductors w and r, and thereby causes 
lamps to light and convey to the operator 
the signal for disconnection. The current 
now flowing through relay F is not sufficient 
to attract armature k thereof, nor sufficient 
to cause lamp l 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 lamps 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 2, only, of relay I, traverses the 
winding y thereof in the direction opposite 
to E. 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 relay device, if de 
sired, or to operate other forms of electri 
cally-operable devices. 
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When subscriber B hangs his telephone 
receiver upon the switch-hook, he causes his 
supervisory lamp is to convey to the operator 
a signal for disconnection, as just described 
in connection with subscriber A, only that 
subscriber B causes armature 2, of relay K 
to close the contact between springs as and 
7', in the supervisory signal circuit, whereas 
subscriber. A caused armature 2, of relay I 
to close the contact between springs (0, and 
ii. It is obvious that if subscriber B should 
again raise his switchhook while connection 
is still made with his line, he would cause 
his Supervisory signal is to be extinguished. 
When the operator receives both disconnect 
signals from Subscribers A and B, respec 
ively, she withdraws the connecting plugs 
N and O from their respective spring jacks, 
this breaking the battery circuits through 
Supervisory relays I and K and allowing 
their amattires to release, thereby restoring 
both telephone lines and all central station 
circuits and apparatus to their normal con 
dition. 

3) 

4. 

it is obvious that subscriber B may be the 
calling satioscriber, and subscriber A the 
clided sibscribel, but it is not thought to be 
necessary 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 subscriber A is the calling sub 
Sciber and subscriber B is the called sub 
scriber. With such connections, plug N 
would be connected with line B and plug O 
would be connected with line A, the opera 
tions with lines A and B being interchanged. 

In Fig. 2 have shown a series of spring 
jacks or connection terminas J. J. J., for 
a telephone line, each jack being adapted to 
disconnect the central station signaling ap 
paratus and source of electricity from the 
telephone line when a connecting pling is in 
Selted therein. The line circuit is, from imb 
a of the telephone line, through spring a 
of jack J. conductor d, spring?, of jack J. 
conductor (l, spring cofiack J. concilctor 
de line-signal lamp is battery E ). Conductor 
ga, contact f spring ea of jack ... c{}inductor' 
f, spring e, of jack J, conductor f. Spring 
e, of jack J and limb l of the telephone line. 
When a connecting plug is inserted into a ly 
One of the several spring jacks of the line. 
springs c. e., or 6, e, or c. e. etc., are caused 
to disengage their respective contact mem 
bers and thereby cut the signaling device l. 
and source of current E D from the tele 
phone line. The guide rings aa, ( (c. of the 
several jacks aire connected together by con 
ductor b for a “busy-test” arrangement, in 
a nanner well understood. X 

ile have illustrated this invention in 
connection with particiliar types of spring 
jacks, 3Cinecting plugs, keys, line cut-off se- a 

aigreyisory relays and signals, 

5 

sources of electric current, and auxiliary ap 
paratus, I desire it to be understood that. 
different types of these several pieces of ap 
paratus may be used. 

I 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. 

I do not wish to limit this invention to the 
particular 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 
claims. also wish it to be understood that 
certain parts of the invention may be used 
apart from ther parts tiereof. m 
Having thus described my invention, what 

I claim is 
1. A telephone line-signaling system com 

prising a telephone line having a signal lamp 
connected in series therewith, the said lamp 
having a filament with a current-carrying 
capacity not exceeding approximately five 
onehundredths of an ampere, and means for 
lighting the lamp over the line to give a 
signal. y 

2. A telephone line-signaling system com 
prising a telephone line having a signal lamp 
connected in series therewith, the said lamp 
having a filament with a current-carrying 
capacity not exceeding approximately five 
onehundredths of an ampere whereby it may 
be lighted in series with a high-resistance 
line to give a signal and also through a short 
circuit of the line resistance without burn 
ing out, and means for lighting the lamp 
over the line to give a signal. 

3. A telephone line-signaling system com 
prising a telephone line having a signal lamp 
connected in series there with, the said lamp 
having a filain: ent with a current-carrying 
capacity not exceeding approximately five 
onehundredths of an impere whereby it may 
be lighted in series with a line having a re 
sistance of at least five-hundred ohms to 
give a signal and also through a short-cir 
cuit of the line resistanee without burning 
out, and means for lighting the lamp over 
the line to give a signal. 

4. An electric lamp having a high-resist 
ance filament constructed to carry a maxi 
mum current not greater than approxi 
mately five-onehundredths of an ampere, 
a telephone line, and means for lighting the 
lamp in a series circuit with the line to dis 
play a signal. S. 

5. In a telephone system, 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 
lav associated with the said line and adapt 
ed to disconnect the said line-signal lamp 

phone line when in aii operated from th: 
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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 
ciated 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, a 
terminal 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 described. 

6. In a telephone system, the combination. 
with a metallic, telephone line and connec 
tion terminals connected to the respective 
limbs thereof, of a line-signal 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 said 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 to be con 
ductively connected with the respective 
limbs of the said line, the said source of 
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electricity being associated 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 
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circuit and the other armatire 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 relay circuit including a talk 
ing strar? of the plug-cord circuit, a main 
terminal of the connecting plug, a mainline 
termina, and the said line-signal lamp and 
means ar: he line for operating the other 
armaiture of the supervisory relay and there 
by extinguishing the supervisory signal; sub 
stantially as described. 

7. In a telephone system, the combination 
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with a telephone line and connection 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 
visory - 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 circuit, with the 
supervisory relay and with the telephone 
line and line signal, means whereby, when 
the said plug-cord circuit is conductively 
connected to the said telephone line, the cir 
cit 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 
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 
signal lamp. and thereby extinguishing same, 
substantially as described. . 

8. The combination with a telephone line, 
of a plug-cord circuit adapted to be con 
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95 

00 

nected 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 close 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 armature 
of the said relay when connection is made 
with the telephone line and the circuit of 
the telephone line is open, and means for 

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



phone line and the circuit of the telephone 
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line is closed. 

0. 

2 3. 
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10. The combination with a telephone line, 
of a 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 circuit, a super 
visory signal circuit under control of the 
said reia, a central source of electricity as 
sociated with the plug-cord circuit and with 
the telephone line, means for sending a weak 
client through the said relay when con 
nection is made with the telephone line and 
the said line is not in use, and thereby actu 
ating oile of the armatures of the said relay, 
and means for sending a stronger current 
tl, rough 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. 

4. In a telephone system, the combina 
tion with a calling telephone line terminat 
ing in suitable connection terminals, of a 
line signal ornally connected to the tele 
phone line, a plug-cord circuit adapted to be 
signal circuit, a supervisory relay associated 

a main strand of the said plug-cord cir 
citii, the said relay being provided with two 
almatures, one of the said armatures being 
adapted to close a contact in the Supervisory 
signal circuit, the other said armature being 
adapted to can a contact in the said super 
visory signal circuit, a central source of elec-3. 

tity associated with the said relay and 
it: the plug-cord circuit. means whereby 

when connection is made with the said call 
ing line the circuit of the said source is 
closed through the said relay, thereby actu 
ating its armatures and inaintaining an open 
contact in the said supervisory signal cir 

60 

cuit. the supervisory relay circuit including 
a naian strand of the pig-cord circuit and a 
limb of the telephone line, with a suitable 
retur, and means on the line for operating 
ole armature of the supervisory relay and 
thereby closing a contact in the supervisory 
signal circiitta display the supervisory sig 
nal. substantially as described. 

12. - ) a telephone system, the combina 
tion with a metalli, raljing, telephone line 
terminating in suitable connection teriinals, 
of a line sigil norm:lly connected to a limb 
of the tile oile inie, a central source of 
electricity inorinally collected to the other 
link of the telephone line, a plug-cord cir 
cuit aiianted to be connected to the limbs of 
the said lie, a supervisory signal circuit, a 
supervisorv relay associated with a main 
strand of the said plug-cord circuit, the said 

el: y being provided with two armatures, 
one of the said a 'matures being adapted to 
cli)Se a coi tact in the Supervisory signal cir 
cuit, th: said armature being adapted 
to opei & 33 atact in the said supervisory sig 
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connected to the said line, a supervisory 

7 

nal circuit, the said central source of elec 
tricity being also associated with a main 
strand of the plug-cord circuit and with the 
said relay, means whereby, when connection 
is made with the 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 circuit, 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 
lav and therebv closing a contact in the Su s 

pervisory signal circuit to display the super 
visory signal, substantially as described. 

13. In a telephone system, the colnbination 
with a telephone line terminating in suitable 
connection terminals at tihe central station, 
of a high-resistance line-signal lamp nor 
mally connected to a limb of the said line, 
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80 

a cut-oit relay included in a talking limb of . 
the said line and adapted to disconnect the 
said line-signal lamp from the telephone line 
when in all operated condition. a subscriber's 
sub-station connected to the said telephone 
line, a plug-cort circuit adapted to be con 
ductively collected with the telephone line, 
a supervisory signal lan) associated with 
the plig- cord cire it, a double armature 
supervisory relay connected to a main strand 
on the plug-cord circuit, one armature there 
of being adapted to close a contact when ac 
tuated, the other armature thereof being 
adapted to open the same contact when ac 
tuated, a divided source of electricity asso 
'ciated with the line-signal lap, the cold 
circuit, the supervisory relay aid the super 
visory-signal lamp, the said supervisory-sig 
nai lamp being in circuit witi the said con 
tact of the supervisory relay, means for clos 
ing a circuit of the said source through the 
line-signal lamp and a limb of the telephone 
ine. with a suitable return, at the said sui 
Station, and thereby lighting the said line 
signal lamp, means for closing the circuit 
of a portion of the said source through the 
said supervisory relay, a talking strand of 
the plug-cord circuit, a main terminal of the 
connecting plug, a main line terminal, a 
yvinding of the said 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 itctuiting the said cut-off 
relay and thus disconnecting the line-signal 
lamp from the telephone line, and also ac 
tuating both armatures of the supervisory 
relay and thus maintaining an open contact 
in the said supervisory lamp circuit, and 
means fur closing a circuit of ancigher cir 
tion of the said source through the sais 
peryisory relay, a talking strand if the plug 
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cord circuit, a main terminal oil the connect 
ing plug, a nain line terminal, a winding 180 
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of the cut-off relay and the line-signal lamp, 
when the circuit of the telephone line is 
broken at the sub-station and connection is 
made with the said line, and thereby actuat 
ing one of the armatures of the supervisory 
relay and thus closing a contact in the super 
visory lamp circuit and causing the said su 
pervisory-signal lamp 
as described. - 14. In a telephone system, the combina 
tion with a metallic telephone line terminat 

15. 

ing in suitable connection terminals at the 
central station, of a high-resistance line-sig. 
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 

20 

25. 

which are included in the respective talking 
limbs 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 substa 
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 
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circuit, a double-armature supervisory relay 
connected to a main strand circuit, one armature thereof being adapted 
to close a contact when actuated, the other 
armature thereof being adapted to open the 
same 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 with the 
line-signal lamp, the said impedance-coil, 

- the supervisory relay and the supervisory 
40 

a it of 
signal lamp and the limbs of the telephone 

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

the said source through the line 
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, 

50. 
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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 

60 

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 

to light, substantially. 

the plug-cord 

substantially as described. , 
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plug-cord circuit, a mainterminal of the con 
necting plug, a mainline terminal, a winding 
of the cut-off relay and the line-signal lamp. 
when the circuit of the telephone line is 
open and connection is made with the said 
line, and thereby actuating only, one of the 
armatures of the said supervisory relay, and 

70 

thus closing a contact in the supervisory 
lamp circuit and causing the said super 
visory-signal lamp to light, substantially as 
described. . . . . 15. In a telephone system, the combina 
tion with two telephone lines extending from 
respective subscribers' stations to the central 
station, of a line-signal lamp for each 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 cir 
cuits and thereby control the operation of 
the supervisory signals, a source of elec 
tricity associated with the said supervisory 

75 

SO 

85 

90 
relays, and signals and with the said lines 
armatures of either supervisory relay sep:- 
rately or together, during the process of con 
necting and disconnecting the said telephone 

and line signals, and means for operating the 
95 

lines for conversation over the said lines, 

16. In a telephone system, 
tion with two telephone lines extending from 
respective subscribers' stations to the central 
station, of a line-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 combination with a telephone line 
and connection terminals therefor, of a line 
signal normally connected to the said line, a 

the combina 
109 

05 

llo 

ture supervisory relay for each connecting 
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plug-cord circuit adapted to be conductively of a subscriber's station connected to the said 
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 
gether and thereby operating and controlling 
a local circuit containing the supervisory sig 
inal means whereby the said line signal is 
tEnder control of the subscriber when no 
connection is made with the line, means 
whereby the said double-armature relay is 
under control of the said subscriber and 
means whereby the said line signal is ren 
dered inactive, when connection is made with 
the telephone line, substantially as described. 

18. The combination with a 'telephone line 
and connection terminals therefor, 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 circuit 
adapted to be conductively connected with 
the said line, a double-armature relay associ 
ated with the plug-cord circuit, a super 
visory signal, a source of electricity associ 
ated with the plug-cord circuit and with the 
said line, means for operating the arnatures 
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 
yhcil connection is made with the telephone 
line. Substantially as described. 

19. The combination with a telephone line 
and Siitable connection terminals therefor, 
(if a line signal associated with the said 
line, a plug-co'd circuit adapted to be con 
ductively connected with the said line, a su 
pervisory signal circuit, a double-armature 
stipervisory relay adapted to operate and 
control the Supervisory signal, a divided 
source of electricity associated with the said 
plug-cord circuit, the servisory relay and 
the telepl; one it, intin's for closing a cir 
cit f a {rtion of the divided source 
through lie said supervisory relay and there 
by sending a current througi the said relay 
in one cli'ection aid thus a ting (ine of 
its almatures, and means fe' closing a cir 
cuit of another porti): of the said divided 
source through the said site' isory relay 
and the reby sending a 'tii'ent ti'oiigi the 
said 'ciay in the opposite (directio; it this 
actuatig the other '; ; ; ; ; ' ' ' ' - if ite 
said a natures contre: (() li: ; : the 
sile isory signal circuit, substantitiy as 

el, 
- M. r The combination with a teleplone line 

terminating in suitable connection terminals, 

line, a line signal normally connected to the 
said line, a cut-off relay associated with the 
said line and adapted to render the said line 
signal inoperative when in an actuated con 
dition, a plug-cord circuit adapted to be con 
ductively connected with the said line, a sul 
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 circuit and with the tele 
phone line, and means whereby the subscriber 
leverses the current through the said super 
visory relay by opening and closing the cir 
cuit of the telephone 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 
ally associated there with and provided 

with operable members for controlling a 
signal circuit, a signal circuit 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 
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signal circuit, a signal circuit to be con 
trolled. and means for operating the oper. 
able member's separately or together. 

23. The eombination with a plug-cord 
connecting circuit for telephone lines, of 
electrically-operable devices normally asso 

C 

ciated there with, each device being provided 
with operable members for controlling a sig 
inal circuit, suitable signal circuits to be op 
ei'ated, 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 circuit, a signal circuit to be con 
trolled, and means for operating the said 
arnatures separately. 

25. The colubilation with a connecting 
circuit for telephone lines, of a relay nor. 
nally associated there with and provided 
with al"natures for controlling a signal cir 
("t it, a signal circuit to be controlled, and 
illea is for operating the said a ratures sep 
a rately or together. 

25. The compilation with a plug - cord 
collecting circuit fol' telephone lines, of re 
lity": tornally connected there witi, each re 
ity ring provided wit in at 'es for 'on ; : 

titling a sign:li (il'c it, sii; it is signal cir 
Clits t{} be controlled as: 
ing tie a'ilatii'es of either 'i'i 
or together. a V. Sel): 
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27. 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 signal, a signal to be controlled, and means for operating the operable members sep 
arately or together. 

. . . . 28. The combination, with a connecting 
is circuit for electrical transmitting circuits, of electromagnets normally associated there 10 els with, each electromagnet being provided 

with operable members for controlling a sig 
nal, stitable signals to be controlled, and means for operating the operable members 

15 - of each magnet, separately or together. . . 
29. The combination with a telephone line, 

of a plug-cord circuit adapted to be conduc 
tively connected therewith, a double-arma 
ture relay normally associated with the plug 

2 5 

cord circuit, circuit - controlling means 
adapted to be operated by either armature, 
a signal under control of the circuit con 
trolling naeans, 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 switch, and 
means for operating the said armatures sepa 
rately or together. 31. 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. 

32. The combination with a connecting cir 
cuit for electrical transmitting lines, of an 5 electrically-operable device normally asso 
ciated therewith and provided with operable 
members, circuit controlling means adapted 
to be operated by the said operable members, 
a suitable circuit to be controlled by the cir 
cuit controlling means, and means for oper 
ating the said operable members separately 
or together. 

55 
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 

60 

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 

65 
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 
trollied by the said contact, and means for operating the said armatures separately or 
together. . 

35. The combination with a connecting cir 
cuit 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 members, a 
signal adapted to be operated by the said 75. 
switching mechanism, and means for operat 
ing the said operable members separately or 
together. . 

36. The combination with a connecting cir 
cuit for electrical transmitting lines, of an 
electromagnet normally associated therewith 
and provided with superposed armatures, circuit-controlling means adapted to be oper 
ated by either said armattire, a signal cir 
cuit to be controlled by the circuit-control 
ling means, and means for operating the 
said armatures separately or together. 

80 

85 

37. The combination with a connecting 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. 

90 

95 

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 

10, 

mally associated with a main strand of the 
plug-cord circuit, a source of electricity as 
sociated with the plug-cord circuit 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 time or 
both together, and thereby controlling the 
operation of the said signaling device, one 
said armature being under control of the 
subscriber when connection is made with the 
le. 39. The combination with telephone lines, 
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 thereof, 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 either 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 
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In 

a signaling circuit, a signaling circuit to 
be controlled, means whereby one said oper S 

30 

5. 

60 

fii, 

control of respective line operating means 
when connection is made with the respective 
lines, substantially as described. 

40. In a connecting circuit for electrical 
transmitting lines, an electrically-operable 
device provided with operable members for: 
controlling a circuit, a signaling circuit 
adapted to be controlled by the said operable 

103,909 

47. In a connecting circuit 

switch-controlling mechanism, suitable cir 
cuit portions to be controlled, and means 
whereby different degrees of energy in the 
said device control different portions of the switch-controlling mechanism. 

for electrical 
transmitting lines, a relay normally asso 

members, and means for operating the said 
operable members Separately. . . . 

41. The combination with a connecting 
circuit for telephone lines, of a relay nor 
mally associated there with and provided 
with Superposed armatures, signaling means 
adapted to be controlled by the said arma 
tures, and means whereby the said armatures may be operated separately or together. 

42. The combination with a telephone 
line, of a connecting circuit therefor, an 
electrically-operable. device, normally asso 
ciated with the connecting circuit and pro 
vided with operable members for controlling 
a signaling circuit, a signaling 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 made 
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 

... electrically-operable device normally asso 
ciated with the connecting circuit and pro 
vided with operable members for controlling 

able member is operated when connection is 
made with the line, and means on the line 
controlling the operation of another said 
operable member while connection is made 
with the line. 

44. An electrical system having lines, a 
connecting circuit for the lines, an electri 
cally-operable device normally -associated 
with the connecting circuit and having oper 
able meinbers for coint 'olling a signaling 
circuit, a sigitaling circii the controlled, 
and means for sending current through the 
said device from a plurality of circuits to 
operate the said operable members sepa 
rately. 

45. An electrical transmitting line, a con 
necting circuit therefor, an electrically oper 
able device associated with the connecting 
circuit and having ope: ille members for 
controlling a signaling circuit, a signaling 
circuit to be controlled, means whereby one 
of the said operaile emiers is operated 
when connection is nade \sil the line, and 
means whereby another s... is table inen 
ber is tide control of the line while con 
nection is hia de there witli. 

46. The colnbination with a connecting 
circuit for electrical transnitting lies, of an 
electrically-operable switching device nor 
mally associated there with and having 

ciated therewith and provided with operable 
mechanism for controlling circuit arrange 
ments, suitable circuit arrangements to be 
controlled, and means whereby the relay may 
operate different portions of the Said mecha 
nism separately. - . . 

4S. The combination with a telephone line, 
of a connecting circuit therefor, a relay nor 
mally associated with the connecting circuit 
and provided with operable.mechanism for . 

i. 
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80 

controlling suitable circuit arrangements, 
suitable circuit arrangements to be con 
trolled, and means on the line for causing 
the relay to operate a portion of the said 

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

49. The combination with a telephone line, 
of a connecting circuit therefor, a relay nor 
mally associated with the connecting circuit 
and provided with operable members for 
controlling suitable circuit arrangements, 
suitable circuit arrangements to be con 
trolled, means whereby the relay operates 
one said operable member when connection 
is made with the line, and means on the line 
causing the relay to operate another said 
operable member while connection is made 
with the line. 

50. An electrical system having lines, a 
connecting circuit for the lines, a relay nor 
mally associated with the connecting circuit 
and having operabie members for controlling 
suitable circuit, arrangements, suitable cir 

85 

90 

OO 

105 

cuit arrangements to be controlled, and 
means whereby the circuit arrangement of 
the system, may be changed to vary the cur 
rent supply through the said relay to oper 
ate the said operable members separately. 

O 

51. A telephone line signaling circuit 
having a signal lamp in series with the 
line with a smail enough current-carry 
ing capacity whereby it may be lighted in 
series with a line resistance of at least five 
hundred ohms to give a signal and also 

5 

through a short-circuit of the line resistance 
without burning out. 

i2. The clubination of an electrical cir 
'uit having a make and break cont cuit having a make and break contact there 
in, a relay having armatures, and means 
adapting each armature to open and close 
the said centact when the relay is properly 
energized. 

53. The calition of an electrical cir 
cit having an operable contact therein, 
a relay having a plurality of operable men 
bels, and means for causing the relay to 
operate the said operable members separately 
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rent not exceeding approximately five-one 
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whereby each opens and closes the said con 
tact. 

54. A telephone line signaling circuit 
comprising a line, signal lamp and source of 
electricity connected 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. 

55. A telephone line signaling circuit 
comprising a line, signal lamp and source of 
electricity connected in series, the parts of 
the circuit being proportioned so that the 
current through the lamp is kept at a value 
not to exceed approximately five-one-hun dredths of an ampere, for signaling pur 

20 

poses. . 
56. The combination of a telephone line 

extending to a central statiun, 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 
circuit arrangements to be controlled, and 

25 
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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 extending to a central station, 
connecting means for the line, a relay nor 

35 

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 
line for causing the said relay to control a 
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 
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means for the line at the central station, a 
relay normally associated with the connect 
ing meains and having a plurality of arma 
tures for controlling suitable circuit ar 
rangements, suitable circuit arrangements 
to be controlled, 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. . . . . . " 

59. The combination of a telephone line 
extending to a central station, connecting 
means for the line, a relay normally asso 

... ciated with the connecting means and hay 

80 

85 

ing a plurality of armatures operable sepa 
rately upon different degrees of energy in 
the relay 
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, to 
control the operation of one of the said ar 

resistance. 

switching mechanism adapted to 

relay. 
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matures separately from another of the said 
armatures, during such connection... 60. In a telephone line-signaling system, 
ing a resistance of at least five-hundred 
ohms, of a signal lamp connected in series 
the combination with a telephone line hav-, 

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 75 
five one-hundredths of an ampere whereby 
it is prevented from burning out upon a 
diminution of the line resistance of at least 
five-hundred ohms. 

61. In a telephone line-signaling circuit 
comprising a telephone line and a lamp con 
nected in series, a high-specific-resistance 

80 

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 

85 

comprising a telephone linehaving a signal 
lamp connected in series therewith and 
means for lighting the lamp over the line to 90 
give a signal, the said lamp having a fila 
ment with a current-carrying capacity not ex 
ceeding approximately five one-hundredths 
of an ampere whereby it is prevented from 
burning out upon a 

63. A telephone line extending to a cen 
tral station and having a resistance of at 
least five hundred ohms, and a small cur 

95 
short-circuit of the line 

100 rent-carrying capacity, signal lamp at the , 
central station adapted and arranged to be 
lighted in series, vith the line and also through a short-circuit of the line résistance 
at the central station, on a source of current 
suitable for such systems. 

05 

64. In a connecting circuit for electrical 
transmitting lines, a Switch, a translating 
device under control of the Switch, a plu 
rality of operable members each adapted 
and arranged to open and close the switch, 
and means for operating the said operable 
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 

110 

5 

and closing the Switch, and means for caus-, 
ing the operation of the said mechanisms separately. . . . . . . . : 

66. In a co 
120 

nnecting circuit for telephone lines, a relay having switching mechanism, 
suitable circuit portions to be controlled by 
the switching mechanism and a plurality of 
mechanisms for controlling the switching . . 

25 

mechanism, the said plurality of mecha nisms being adapted for operation upon re 
spective electrical energizations in the said 

r: 130 
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67. In a telephone 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 
a plurality of armatures each adapted to 
open or close said switch, and means for op 
erating the said armatures separately as de 
sired. 
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68. A supervisory signaling circuit of the 
character specified having a nake and break. 
contact therein, an electrically-operable de 
wice having armatures, and means adapting 
one of the said armatures to close the said 
contact and another of the said armatures to 
open the said contact upon the proper ener 
gization of the said device. . 69. A supervisory ignaling circuit of the 
character specified having an operable con 
tact therein, an electroresponsive device hav. 
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 operable members to open. 
the said contact, upon the proper energiza 
tion of the said device. 

70. The combination with a telephone 
line, of a connecting circuit therefor, an 
electroresponsive device having a plurality. 
of armatures and associated with the con 
necting circuit, 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 angther of the said armatures 
being adapted to open a contact affecting 
the said signal circuit, and means for oper 
ating the said armatures separately. 

71. The combination with a telephone 
line, of a connecting circuit therefor, a re 
lay device having a plurality of armatures 
and associated with the connecting circuit, a 
supervisory signal circuit adapted to be ron 
trolled by the said armatures, one of the 
said armatures being adapted to close a con 
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 
lines, a supervisory signal, a relay for con 
trolling the said signal, means for energiz 
ing the relay as desired, and means whereby 
different degrees of energization of the said 
relay cause the display of the said signal 
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 
trolling the said translating device, means 
for energizing the said electroresponsive de 
vice as desired, and means whereby differ 
ent degrees of energization affecting the 
same energizable member of the said electro 
responsive device, cause the actuation of the 

8 

said translating device and render same in 
active, respectively. 

74. In a telephone system having lines, a 
connecting circuit for the lines, a Switch, a . 
supervisory signaling device under control 
of the Switch, electroresponsive 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. 

75. In a connecting circuit for telephone 
systems, an electrically-operable device hav 
ing a plurality of primary operating mem 
bers, switching mechanism under control of 
the said members, signal-initiating means 
under control of the said switching mecha 
snism and means for operating the said mem 
bers separately to suitably control the said 
signal-initiating means. 

76. In a connecting circuit for telephone 
systems, 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 
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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 with the connect 
ing circuit, a supervisory signal circuit, each 
of the said armatures being adapted to con 
trol a contact affecting the said signal cir 
cuit, and means for operating the said arma 
tures separately. 

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

100 

05 

O 

5 

supervisory signal circuit under proper cir 
cuit connections, said magnet havin?, a plu 
rality of armatures operable separately 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 3:) 
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adapted to be given separate actuations upon in the relay control different portions of the 65 
respective energizations of the magnet, for 
controlling the said signal. . . . . . 

82. The combination in a telephone sys 
tem, of a signal circuit, and a unitary mag 
net for exercising sole control over said sig 
nal circuit, Said magnet having a plurality 
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said device, for properly controlling the said 

trolling said signal circuit. 
S3. In a connecting circuit for electrical 

transmitting lines, a supervisory signal cir 
cuit and an electrically-operable device for 
controlling the said signal circuit, the said 
device having operable mechanism adapted 
to assume two operative positions, besides 

of armatures operable separately for con 

normal position, upon the proper energiza 
tion of the said device, for properly con 
trolling the said signal circuit. 

84. In a connecting circuit for electrical 
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 circuit portions, 
the said relay having operable mechanism 
adapted to assume two operative positions, 
besides normal position, upon the proper en 
ergization of the said relay, for properly 
controlling the said circuit portions and sig 
nal. - 

position, upon the proper energization of the 
signal circuit. . . 
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86. In a connecting circuit for electrical 
transmitting lines, suitable circuit portions 
to be controlled a supervisory signal con 
nected with a said circuit portion, and a re 
lay for controlling the said circuit portions, 
the said relay having contacts adapted to 
assume two switching positions, besides their 
normal position, upon the proper energiza 
tion of the said relay, for properly control 
ling the said circuit fortions and signal. 

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 also having, a plurai 
ity of armatures operable separately for 
properly controlling the said contacts. 

88. The combination, wi 
circuit for electrical transnitting lines, of a 
relay ,ormally associated there with and 
having switch-controiling mechanism, Suit 
able circuit portions to be controlled, and means whereby different degrees of energy 

85. In a connecting circuit for electrical 
transmitting lines, a Supervisory signal cir 
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 

the said switching mechanism. 

a confecting - the said circuit portions. 

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 latter having two 
armatures operable separately upon differ 
ent degrees of energization of the nuagnet, 
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 circuit. . . . 90. In a telephone system, a telephone 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 
circuit of the said signal and mechanism 
controlling the said switch contact, and 
means for causing the said device to give the 
Said mechanism a plurality of operations 
upon different degrees of energization of the 
said device, each operation of the said 
mechanism causing a different control of the 
said switch contact. . . . . . . . . 

91. In a connecting circuit for telephone 
systems, a relay having a plurality of arma 
tures and switching mechanism controlled 
by the said armatures, suitable circuit ar 
rangements under control of the said switch 
ing mechanism, and means for causing the 
relay to operate the said armatures sepa 
rately upon the proper energization thereof, 
whereby the said armatures properly control 

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 said. 
contact and another of the said armatures 
to open the said contact, upon the proper 
energization of the magnet. . 

93. The combination of a signal circuit. 
and a unitary magnet for exercising control, 
over the said signal circuit, the said mag 
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net having a plurality of armatures exterior 
of the said circuit and operable separately. 
for controlling the said signal circuit. . . . 

94. In a connecting circuit for telephone 
systems, an electrically-operable device. hay. 
ing a plurality of primary operating mem 
bers and switching mechanism under control 
thereof, suitable circuit portions under con 
trol of the said switching mechanism, and , 
means for operating the said primary oper 
ating members separately to suitably control 

95. A signaling system comprising a line 
and a signal lamp connected in series there 
with, the said lamp having a filament with a current-carrying capacity not exceeding 
approximately five-One hundredths of an am 
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pere, and means for lighting the lamp over 
96. In a telephone system, the combinaa 

tion with a telephone circuit at the central 
office of the system, of a relay connected with 
said circuit, said relay adapted to be par 
tially actuated over said circuit at one time 
to affect telephone apparatus and completely 

C 
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 
make connection with a telephone line, a 
signal controlling electromagnet associated 
therewith responsive to current in a circuit 
established by the connection of said cord 
circuit to the line, means for securing a lin ited energization only of said electromag 

25, 
described. 

98. In a telephone exchange system, the 

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

combination of a cord circuit adapted to 
make connection with a telephone line, a 

30. 
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signai controlling electromagnet associated 
therewith adapted to display a signal only 
when partially energized and to efface said 
signal when energized to a greater extent, 
a switch controlled by the operator for 
securing a partial energization of said elec 
tromagnet, and a circuit controlled from a 
substation for securing a greater energiza 
tion of said electromagnet, substantially as 
described. 

99. The combination in a telephone ex 
change system of a telephone line uniting a 
substation with a central office, a cord circuit 
adapted to make connection with said line, 
and a signal controlling electromagnet asso 
ciated therewith and adapted when ener 
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gized to a limited extent to display its signal 
and when energized to a greater extent to 
efface said signal, substantially as described. 

100. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to establish connections there with for con 
versation, a supervisory relay associated 
with the cord circuit and having its circuit completed through a high-resistance path 
when connection is made with the line and 
the subscriber's telephone is not in use, to 
partially operate the relay, a Supervisory : 
signal displayed by said apparatus at this 
time, and means for completing a low-resist 
ance path for said relay when connection is 
made with the line and the subscriber's 
telephone is in use to completely operate the 
said relay to thereby efface said supervisory 
signal. . . . . 

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

Les 

conversation, a cut-off relay for the line 
adapted to render the line signal inoperative 
when a connection is established, a super 
visory relay associated with the cord circuit, 
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 having its circuit 
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. a 

102. In a telephone system, the combina 
tion with a telephone line, of a cord circuit 
to establish connections for conversation 
therewith, a supervisory relay associated s J 

with the cord circuit, a central source of 
current to furnish current over the tele 
phone line for conversation, said relay being 
partially operated during the connection 
when the subscriber's telephone is not in use, 
to operate the supervisory signal, the said 
relay being in the path of current over the 
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telephone line when the telephone is in use 
whereby the relay is then completely oper 
ated to render the Supervisory signal-inop 
erative. . . 

103. In a telephone system, the combina. 
tion with the connecting circuit at the cen 
tral office of the system, of a relay connected 
with said circuit, said relay being adapted 
and arranged to be partially actuated over 
Said circuit at one time to affect telephone 
apparatus and completely actuated at an 
other time to m again affect telephone ap 
paratus. - 

104. In a telephone System, the combina 
tion with a telephone line, of a cord circuit 

95 
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to establish connections therewith for con 
versation, an electromagnet 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 
cuit with the line and the subscriber's tele 

O 

phone is not in use, to partially energize the 
said magnet, supervisory apparatts con 
trolled by said electromagnet, and means for 

15 

completing a low resistance path through 
said electromagnet when the subscriber's 
telephone is in use to fully energize the said 
magnet to again affect said apparatus. 

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 
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Said cut-off device when a connection is es 
tablished with the line for conversation, the 
current in 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 subscriber'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 to current therein 
when said cord circuit is united to a tele phone line, and a normally-effaced signal 
asSociated with said electromagnet, adapted 
to be displayed when the electromagnet is 
energized to a limited extent, and to be 
again, effaced when the glectromagnet is 
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energized to a greater extent. " . 
10. In a telephone 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 to 
efface said signal when energized to a . 
greater extent. - . . . 

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 
circuit is united 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 again effaced when the 
electronagnet is energized to a greater ex 
tent, l: gains for securing a limited energiza 
tion only of the electromagnet when the 
cord circuit 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. w 

109. The combination in a telephone ex 
change system of a signal-controlling elec 
fromagnet associated with a cord circuit 
and responsive to current therein when said 
cord circuit is united with a telephone line, 
a normally effaced signal associated with 
said electromagnet, adapted to be displayed 
when the electromagnet is energized to a 
linited extent and to be again effaced when the electromagnet is energized to a greater 
cxtent, means controlled by the operator 
for securing the limited energization only 
of the electromagnet when the cord circuit 
is united with a line not in use and means 
controlled at the substation for securing 
the greater energization of said electromag 
inct when the line is in use. . . . . . . ' ' ... : 

110. In a telephone exchange system, the 

when partially energized and to efface: said 
signal when energized to a greater. exte 

to efface said signal means whereby, the 

substation with a central 
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combination of a cord circuit adapted to 
make connection with a telephone line, a signal-controlling electromagnet: associated 
therewith, adapted to display, a signal; only 

means for securing a partial enee, 
said magnet when the line...is not ir . 
the cord circuit is connected theret ind means for securing a greater energization o 
said magnet during the use of the line. 

111. In a telephone exchange system;...t 
combination of a telephone line uniting a 
Substation with the central office, a switch 
at the substation for controlling the flow of 80 
current over said line through the substa tion, a signal-controlling electromagnet, a 
cord circuit associated therewith, adapted to 
make connection with salt line. and to con 
plete a circuit through an energizing wind 
ing of said signal-controlling in sh" 
net, means for securing a limited 
tion only of said electromagnet: over; 
cuit controlled by the operator: whereb 
said magnet is caused to display its s 
and means controlled by the substation. 
Switch for securing a greater energization 
of said electromagnet whereby the said si 
nal is effaced. . . . . . . . . . . . . . . . . . . . 

112. In a telephone exchange system, the 
combination of a telephone line: uniting. a . 

-- C 

'substation with the central office, a switch at 
the substation for controlling the flow of 
current over said line through the substa. 
tion, a signal-controlling magnet, a cord. 
circuit adapted to make connection: with 
said line and to complete - a circuit asso- , 
ciated therewith through an energizing 
winding of Said signal-controlling unagnet. 
means for securing a limited energization 
only of said magnet ove: a circuit control lett 
by the operator whereby the said magnet is 
caused to display its signal, and means con 
trolled by the substation switch for causing a 
greater energization of said magnet, when 
associated with the line. . . . . 

113. The combination in a telephone ex change system of a telephone line uniting a 
substation with a central office, a cord Sir 
cuit adapted to make connection with sai 
line, a signal-controlling electromagnet, as 
sociated therewith and adapted when ena. 
gized to a limited extent to display. 
nal and when energized to a greater e 
erator may normally control the limited ei 
ergization of said electromagnet, and means 
where y the substation may secure ei the limited or greater einergization of 
electromagnet when the line is switch 
for conversation. . . . . . . 

11-4. The combination in a telephone ex 
change system of a telephone line ini ing: 

lice. :: cord cir 
with sid cuit, adapted to make 
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line, a signal-controlling electromagnet as 
sociated therewith and adapted when ener 

lo 

5 

ergized to a limited extent to display its 
20. 

ed to secure the limited energization of said 
electromagnet, and a switch at the substa 
tion for controlling an increased flow of cur 

25 

line is switched for conversation. 

30 

5 

50 
mally effaced supervisory signal and a 

55 

115. The combination in a telephone ex 
change system of a telephone line uniting a 
substation with a central office, a cord cir 
cuit adapted to make connection with said 
line, a signal-controlling electromagnet as 

control of the operator including an ener 

, link 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 
cre.si:g the energization of the said mag 
net, directly controlled by the subscriber 

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

said line and adapted to cause the efface 
80. 

ergization of the said magnet. 

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 electromagnet 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. 

sociated therewith and adapted when en 
signal and when energized to a greater ex 
tent to efface said signal, a circuit under 
gizing winding of the electromagnet adapt 

rent through said electromagnet when the 
116. In a telephone exchange system, the 

combination of a subscriber's line free from 
operative earth connections outside of the 
exchange, a link conductor associated there 
with, a non-polarized electromagnet, a nor 
mally effaced supervisory signal and a 
source of current all associated with said 

for "rent through said magnet for in 

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

117. In a telephone exchange system, the 
combination of a subseriber's line free from 
operative earth connections outside of the 
exchange, a link conductor associated there 
with, a non-polarized electromagnet, a nor 
source of current all associated with said 
link conductor, a path under the control of 
the operator for causing a flow of current 

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

ment of said signal by increasing the ent 
118. In a telephone exchange system, the 

combination of cord connecting apparatus 
adapted to make connection with a conversas 

65 tional circuit, a signal associated with said 

cuit. . 

paratus, adapted to cause the display of said 
cord connecting apparatus, an electromagnet 
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 
is in use. - - - 

119. The combination with a telephone 
line, of a connecting circuit therefor, an elec 
trically-operable device associated with the 
connecting circuit and provided with oper 

70 

75 

able members for controlling a signaling cir 
cuit, a Supervisory signaling circuit to be 
controlled 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 control the said Supervisory signaling cir 

120. In a telephone system, the combina 
tion with a telephone circuit extending tos 
the central office of the system, of a relay 
deyice at the central office adapted and ar 
ranged to be partially actuated over a local 
circuit at the central office at one time to 
affect telephone apparatus and completely 
actuated over another circuit at another time 
to affect telephone apparatus. m 

8. 

121. In a telephone system, the combina 
tion with a telephone line circuit extending 
to the central office of the system, of a relay. 
device at the central office adapted and ar 
ranged to be connected with the line, when 
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 phone apparatus. 

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 finechanism at a certain time, 
the said relay mechanism having a plurality 
of armatures operable separately for con 
trolling the said signal. 

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 controlling the signal, the 

10 

105 

115 

20 
said relay mechanism being adapted to be 
connected with a line when ronnection 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. . 

124. In a telephone system having lines 
extending to a central station, a signal at the 30 
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5 

3 

central station, relay mechanism at the cen- said operable members, whereby the said 
tral station for controlling the signal, and 
mechanism on a line for controlling the said 
relay mechanism at a certain time, the said line extending to a central 

; relay mechanism having a contact for con 
trolling the said signal and a plurality of 
armatures operable separately for control 
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 

stral station for controlling the signal, and 
mechanism on a line for controlling the said 
relay mechanism, it a certain time. the said 
relay mechanism having a contact for con 
trolling the said signal and a plurality of 
operable members operable separately for 
controlling the said contact. 

20 

40 

50 

5 

60 

extending to a central 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 
at the central station for controlling one of 
the said al'matures and mechanism on a line 
for controlling another of said armatures, 
whereby the sail signaling device is prop 
crly controlled. 

i27. In a telephone system having lines 
extending to a central station, a signaling 
device at the central station, relay mecha 
inism at the central station having a contact 
for controlling the said signaling device 

126. In a telephone system having lines 

extending to a central 
exterior of the energizing 

and a plurality of armatures operable sepa 
rately for controlling the said contact, means rately for controlling the 
at the central station for controlling one of 
the said armatures and mechanism on a 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 a 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 operable members and mechanism 
on a line for controlling another of said 
operable members, whereby the said signal 
ing device is properly controlled. . . . 

129. In a telepholic system having lines 

switch members at t 

extending to a central station, a signaling 
device at the central station, relay mecha 
it is at the central station having a contact 
for controlling the said signaling device and 
a plurality of opcrahle members operable 
separately for controlling the said contact, 
means at the central station far controlling 
one of the said operable members and mecha- w 
nisin on a line for controlling another of members being adapte control the said cont: 

connecting circuit and li 
gree of actuation at one 

actuation at another tin 

trically-operable devic 

bers separately. 

arranged to be associatic 
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65 
signaling device is properly controlled. . . 

130. The combination with elephone 
ation, of a con an electrically 

sociated with the 
aving a certain de 

necting circuit therefor, operable device normally 70 

phone apparatus, and ariothe 
telephone appáratis. 

131. In a telephonesy's 
tion with a telephone ling 
to the central office of th 

adapted to be connected with 
connection is made there with 
certai; degree of actuation affect telephone apparatiis 
gree of actuation at another tiii 
affect the said telephone apira 

132. In a telephone syst 

nism at the central statio 
energizing circuit thereof for controlling telephone 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 '... v 
extending to a central st: 
nism at the central station having 
exterior of the energizing circuit thereof fo controlling telephone appaiatus and a plu 
rality of operable members operable sepa 

contact, and 
'able mem 

. 00 
means for operating the sa 

134. In a telephone syst 
extending to a centralized st: 

105 
ating with each other - - - - ' ' ' . 

contact therebetween itabl 
under control of the said contact, - 
mechanism at the said station arranged to 
be associated with various lines and having 110 
a plurality of almatures 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 
member both when attracted and released. 

135. In a telephone system having lines 
extending to a centralized station, a hair of 
switch members at the said station coöper 
ating with each other to open and close, a 120 
contact, therebetween, suitable apparatus 
under control of the said contact, and elec 
tromagnetic mechanism 
and having a plurality o 
operable separately and 

  

  

  

  



spective said switch members and each to 138. In a telephone line-signaling system, 
operate its respective switch member both 

10 

15 

20 
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when operated by an energization of the 
electromagnetic mechanism and by a de 
energization of same. . . . . . . . . . 

136. A signal circuit and a unitary mag 
net for exercising control over same, said. 
magnet having a plurality of armatures 
adapted to be operated separately, one clos 
ing a contact in said signal circuit and one 
opening a contact in said signal circuit. 

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. 

the combination with a telephone line hav 
ing a resistance of at least five-hundred 

9 . 

ohms, of a signal lamp connected in Series 
with the line, and means 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. . . . . 

137. In a telephone line-signaling circuit 
- comprising a telephone line and a lamp con 

As inventor of the foregoing, I hereunto 
subscribe my name in the presence of two 
subscribing witnesses, this 19th day of 
July, 1904. 

FREDERICK R. PARKER. 
Witnesses: . . 

RoBT. G. PARKER, 
WM. F. VIOLETT. 
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