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To ail whom 1t may concern:

13 1t known that I, Winniay W, Deaxn, a

eitizen of the United States of America, and

ke
-
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vesident of Chicago, county of Cook, and
State of Ilinois, have nvented a new anc
useful Improvement in Telephone Systems,
of which the following is a spectfication.

My inveution relates to improvements in
telephone systems and apparaius and has
for its object the provision of means where-
by a reduction in the amount of the appa-

ratus required for either the telephone hne

or the cord circuit or both over that of the

ordinary system is secured.
“Tu my invention 1
with -the telephone line a sigle magnetic

device preferably in the form of a relay,

‘which is.provided with two magnet coils,
one serving when operated singly to close

therelay circuit and the other coil Serving

when actuated to overpower the other mag-
net and effect a change in the circult or ap-
puratus controlled by the said device. 1

may use «ieh a device in connection with the
tolephone line circult 1n place of the usunal
coil 1men-

line and cut-off relays, the first
Soned serving when energized to operate
the line signal and the other coil serving
when suflicently energized to overpower the
2rst mentioned magnet and efface the said
signal.  This deviee may also be conven-
ontly used in connection with the supervi-
sory system of the cord cirenit in which the
Grat ningnet coil 18 conneeted with the cord
strand throneh which civenit 1s first estab-
Hahed when connection is made with an idle
telephone Hue, whereby the SuUpervisory sig-
nal is operated, and the second magnet be-
ine in the path of eurrent over the telephone
Fine and therefore under the control of the
<ubseriber and serving when the telephone 1s
i nse to overpower the first magnet and
cotive the said signal. Tt is also obvious
hat the two devices are particularly adapt-

5 o for use in the same system and with a
consequent reduction i both the line ¢r-

cnit and cord circult apparatus.
My mvention 1s illustrated 1 the

£ CCOIM-
panying drawing in which |

w0 Tipure 1 is a diagram of a telephone sys-

e

e embodying my lmprovements; Fig. %
i a sectional view through the two magnes

coils. and Tig: 8 1s a front view of the de-
j . ) .

vice. - |
fn Fig. 1, L and L2 indicate two subscribers’

arrange in association

in the sleeve conductor 3 of

- .

| fines extending in two limbs 2 and 3 from

iheir respeciive zubstations to the centrai
office. AL the substations they are provided
with an evdinary bell 4 and a condenser o
i a permanent bridge of the lme and with
. transmitter 6 and receiver 7 in a bridge
whose normal discontinuity is amaintained
by the switch-hoolk 8. This apparatus is in-
tended to typify any usual or desired comni-
mon battery outfit. - |
At the central office the line 1s provided
with answering and multiple jacks J, o7
and J° having their two main line contacts
permanently connected with the correspond-
ing line conductors 2 aud 3. The line sig-
naling device consists of a magnet coil 9 of
high resistance included 1n the extension of
the line limb 2 over conductor 10.to the live
pole of the central and commeon battery B,
and a low resistance magnet coil 11 included
¢ the telephone

A suitable armature lever 1s plvoted

line.

‘between these magnet coils and 18 normally

prevented from engaging the ground con-

tact 13 by 2 weight 14, or equivalent device,

and which armature 1s connected with the
conductor 15 leading to the battery wire 10
through the line signal S of the telephone
line. When the magnet 9 is energized there-
tore the signal S has its local cireuit closed

at the contact 13, and when the magnet 11 18
energized said armature 12

15 drawn away:
from said contact 13 and the cirenit of the

signal 1s opened.

L ]

The cord circuit includes the answering
and calling plugs P and P* respectively, hav-
ing their tip contacts connected together by

the strands # and £ and the interposed con-

while their sleeve contacts are
and s? and- the 1nter-
posed condenser ¢*. The live pole of the
battery B is connected by means of con-
ductor 16 with one terminal of the magnet
coil 17, corresponding in this device to the
magnet 9 of the line signaling device, and
whose other terminal is joined by conguctor

denser ¢,
joined by contacts s

18 with the sleeve strand s of the cord Y-

cuit. In a similar manner the grounded poie
of the battery is connected through the wind-
ing of the magnet 19 of said SUpPervisory sig-
nal with the tip strand ¢ of the cord circuib
by means of conductor 20. The SUDErviSery
sional 32 has its local civeuit completed from
fhe live pole of the hattery 3. through. the
armature 21 of said magnets and the branch
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22 to ground. Tt is obvious that the opera- |
‘tion~of magnet 17 closes the

said local cir-
cutt of said supervisory signal, while the en-
ergization of magnet’ 19 overpowers said
magnet 17 and opens said circuit. In a

‘similar manner the supervisory lamp S? as-

sociated with the calling plug P? has its cir-

~cuit controlled by a similar device.in which
the magnet 17 is connected by conductors 93

and 24 between the live pole of a central
common battery B2 and the sleeve strand s

.* of the cord circuit, while the magnet 19 is

20

29

30

31 and the battery

" 85

the ringing key, the sleeve

connected by conductor 25 from the ground
pole of the battery B2 to the strand # of the
cord circuit. The operator’s head telephone
20, the secondary of her induction coil 27

‘and a suitable condenser ¢* are adapted to
be bridged across the calling end of the cord

circuit by means of any suitable. listening
key, preferably one in which the operation
of a single lever simultaneously connects the
operator’s bridge with the two strands ?
and s of the cord circuit. A suitable calling
generator 28 is adapted to be connected be.
tween ‘ground and the tip strand #2 of the
cord circuit by means of the tip spring 29 of

taneously -connecting the forward portion
of the sleeve strand s? of the cord circuit
with the conductor 30 including a resistance
y lead 10* extending to the
live pole of the battery 132, which latter bat-
.y 1s common preferably to all of the cord

circuits and ‘a large number of telephone
lines, | |

* In the barticn]:w éystem shown the two

40

coils 9 and 11 of the line signaling device are
placed in series in the path of current over

the telephone line so-that when the sub.

scriber takes up his receiver, current will

flow from the battery B over conductor 10,

~through coil 9 of the device, over tip con-

ductor 2 through the substation devices and
- thence back to the central station over line
45

conductor 8 and through the magnet coil 11.
The coil 9 is of sufficiently high resistance
and the coil 11 of sufliciently low resistance

- 80 that the magnet 9 is now actuated and

850
- These coils may

55

60

~ flow from the live

65

‘resistance.
~sitive to the calling current
erates to cause

serves to close the local circuit of the line
signal S through its forward contact 13,

adapt them to the particular system in which

they are used, but in the system shown it is

found desirable to make the coil 9 of 1000
ohms resistance, and the coil 11 of 160 ohms
The line coil 9 is thus made seqi-
_ . and readily op-
the operation of said signal.

Upon observing the signal the operator in-
serts the answering plue P in tlle jack J of
the telephone line, which permi s current to
pole of said battery B
over conductor 16, coil 17 of the. supervisory
device, conductor |

have various resistances to

yice, Ccor 18, sleeve strand's of the
cord circuit, through the sleeve conductor’ of

spring simul- |

testing

Coround.

R
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the jacks of the line and the coil 11 of the
hne signaling device to eround. This cir-
cuit 1s directly in shunt of the line with its
high resistance so that the coil 11 receives.

suflicient current to operate the same, caus-

ing it to attract its armature thus overpower-
ing the coil 9 and opening the local ‘cireuit
of the line signal S which is accordingly ef-
taced. Owing tothe fact that thesubscriber’s
telephone is off its hook current will now
also circulate over the metallic telephone line
and through the cord strand ¢ and conduttor

20 including the winding 19 of said super-

visory device. The resistance of each-of the
colls 17 and 19 may be 100 ohms.” These
coils and the weight 14, or equivalent means,
are so adj
suthciently under these conditions to attract

its armature and overpower the magnet 17
85

and prevent the closing of the local circuit of
the signal S* which accordingly remains
mmert. . - -
Connecting her instrument with the cord

~circuit the operator receives the order from

the calling subscriber and proceeds to test
the 1dle or busy condition of the line. Tf
idle the test rings of the jacks of the line are
connected 'to ground through the coil 11 of
the Ime signaling device, and since the tip of
the testing plug is likewise normally ground-

ed no flow of cuwrrent results when the line |«

tested and no click is received. Should the
line be connected for conversation, however,
the test rings ave connected with the live
hole of either the battery B or B2 through
the sleeve strand of the inserted cord and
the application of the grounded Tip

v '_ﬂ

plug thereto results in a fow of cur-
rent over tne strand ¢ of the testing cord.
and a change of potential at the terminals of
{he operator’s bridge which causes a surge of
carrent through the operator’s instrument
and produces a click. The operator is thus
informed that the line is bugy.

 Assuming that the line is found idle, the
alling plog % is inserted in one of the miul-
tiple jacks of the calling line at the oper-

ator’s section and the ringing key operatod.

The ringing current finds a path out over
the tip side of the telephone line, througeh
the calling device at the substation and back

usted that the coi! 19 is energized
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Lo the central office and through the forward

portion of the sleeve sirand ¢, conductor 30,

resistance 31, lead 10¢ and battery B2 o
The flow of steady current over

the sleeve conductor of the cord circuit tends

1o mamtain the magnet 11 actuated bhut even

it the ringing cnrrent passes through the
cut-ofl magnet 11 no great harm results.
After the subscriber has been called but
before his response current is flowing over
the sleeve conductor s* of the cord ecireuit
and through the winding 11 of the line S19-
naling device fo- ground. The current

through the coil 17 of the supervisory de-
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the-rear of the 111:1.;;;11&% bar.
‘minals 41 and 42 are hlmwme projected trom
the rear of the

.the armature
proper adjustment of the armature for the

508,587

vice is sufficient to close the local civenit of | of current at the central ofiice,
the supervisory signal 5 which 1s hghted to

indicate that the called subscriber has not

vet responded. At the same time the cut-off

magnet 11 of the called line is energized so
that the line signal belonging to that line
does not opemte. Upon the response of the
called subscriber current is allowed to flow
over the tip strand ¢* and magnet 19 of the
~:=11perv1501y signaling device. This re%ult%.-,
as before explained, 1n overpowering the ei-
feet of magnet 17 on the armature which re-

sults 1n opening the local circuit of the super--

18{}137 signal 5° to retire the same, thus indi-
cating to the operator that the %11b%(:1*1ber has
responded. |

During conversation the batteries B and

B ave ce ndmg current out over the telephone

lines for tallking purposes and for the oper-

atlon of the various magnet colls. At the
termination of the couvehatmn when the
subsgeribers return the recivers to the hooks
current 18 cut off from the coils 19 ot the
supervisory signaling devices with the result
that the coils 17 1immediately close the locail
cireults of said signals which are hghted to
indicate the fact of the termination of the
conversation to the operator, and the oper-
ator accordingly takes down the connection
and vestores all parts to normal.

It 1s obvious that my invention 1s not him-
1ted to the exact construction shown and that
1t may be embodied 1n various forms and the
colls may be varied 1n their electrical and

other dimensions to suit the requirements of

the particular system, in which 1t 1s deaued
to use the same.

- In Figs. 2and 8 1 show one practical em-
bodlmenf for the signaling device. In these
5 represents a casing or shell of cast
Y01 oL other magnetic mater lal, in which a
pair of magnet coils, for mamp]ﬂ the coils 17

and 19, are located, and acting upon the op-

posite ends of the armature o1 ptvoted upon
the pin 86, supported at 1ts ends 1m the studs
37 secured to the front face of the bar 35 1
which said coils are located. The upper end
of the armature 21 carries an adjustable con-
tact 38 which 1s adapted to engage the sta-
tionary contact 39 mounted upon Cthe fmnt
end of the spool of the upper magnet coil 17
and connected by the tenmn.ﬂ 40 through
The other ter-

iagnet bar and are suitably
connected w 1th
19.  An adjustable weight 14 15 carried by
21 by means of which tlw

particular system in.which the device is to
be used, may be secured.

H‘lVlIl'T described my mveumm what I
claim, is:

1. In a telephone system, the combination

with a telephone circuit, of a common source |

SOUICe,

| t() close the C]i(‘ﬂlt of

he ends of the coily 17 and

an siectro-
magnetic mechanism mcluding two imnagnet
coils both operable over circuits induding
portions of the talking circuit, one of said
coils being energized to attract its armature
and the other coil being energized at another
time to attract its %rmdtuie., the latter arma-
ture being operated against the force of said
first mentioned coll, both of said coils recetv-
ing current ﬂmultaneausly from said comni-
mon source, and telephone apparatus con-
trolled by %fué armatures, Subbt‘lﬂtlﬂﬂ‘f as

deseribed..

2. In a tdephone 5ystem, the combimation

with a telephone circuit, of a common source

of current at the céentral office, anelectro-

magnetic me@h.:ml%m including two magnet

cores both energized. over {Jucmta ne lud ne
portions of the ‘m]lﬂnn ciretlt, a signal con-

trolled by the magnetism in said cor 08, one of
sald cores being 111..-1”11&1/@(1 ab one time to
affect the said signal and the otlier core being
magnetized at another time to affect said sig-

'11.11 said second core operating in af”wtuw

siud sional against the magnetic force of said
first core, both of said cores being energized
sumulta nwnal} by currvent from said COIMIMon
substantially as described.

3. T a telephone system, the combination
with a teleplone circuit, of a common source

of current at the central office, an electro-
magnetic mechanism 1nclading a pair of

magnet coils, a signal controlled by said coils,

one of said coils ser ving at one stage of the
operation to be ener mmd to cause said signal
to be exposed, and the other coil ser ving at
another stage of the operation to be encrg 17@(1
and cnuse said signal to be effaced, L:ald SO0
ond 111entmnul coil operating in off: neing satd
sional aganinst the force of satd first men-
tioned coil without annulling the magnetic
force of said first coil, both of said coils ro-
ceiving current ﬂluultanwnalv from *-utmi
COMMON SOUree Over a pmtmu of the talling
circeult, substantially as described.

4. In a telephone sy: tem, the combination-

with a telephone circuit, of a conmnon source
of current at the central offic e, an clectro-
magnetic mechanism tncladmg two magnet
coils both operable over cirenits mdmmw
portions of the tallking circuit, a sional hav-
ing 1ts ecircuit contr (}”(‘il by said (mls thie
(:-:cmtlc:m of one of said ma ﬂnet colls serving
gl awml thus caus-
ing the signal to be exposed and the onera-
tion of the 01]1**1 nmﬂmi coll,serving Lo open
the cirewat of said sig nal w ll("{,‘lﬂf satd giomal

Jis effaced, said second mentioned coil 01&14%-

ing to overpower the magnetic puiil ('-i"'”::f:
first coil without annuliing 1t, both of =aid

colls recelving current ‘-Jlmultaneﬁmfv from

76

78

30

5

00

65

100

105

113

120

125

sald common source, 5111)%13&11‘%1&]1? as de-

seribed.
5. In a telephone system, the combination

with a tehphone circuit, of a cominon source

130
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of current at the central office, a signal
adapted to be displayed from said source, an
clectro-magnetic mechanism including a pair
of coils both operable over circutts including

portions of the talking circuit and agting
upon a single fxmmture, one of said coils

serving to operate sald armature in one di-
rection and the other coil serving to move

- sald armature 1n the reverse direction; to

control the connections of said source with

sard signal, saad second mentioned coil oper-

ating 1 moving sald armature against the

power of said first mentioned 0011 both of

sald coils being adapted to receive current
Smmltlmmuslv from sald common source,
substantially as described.

6. In a {elephone system, the combmatmn
with a telephone line, of a cord cireuit for
making convection with the line for cenver-
sation, a sapervisory signal associated with
the cord cireuit, a common source of current
at the central office for energizing the tele-
phonic apparatus, and an electro- -magnetic
mechanism having two coils and a single ar-
matire wntro]lcd thereby for contmllmﬂ"

~ the circuit of said signal, both of said coils

30
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being adapted to receive current from said

connmnon source, one of said coils being adapt-

ed to cause the operation of said signal by
attr wmw sald armature when a connectlon‘

is made with a line for conversation, the
other of said coils being adapted to over-
power and attract said armature away from
satd first mentioned coil when the subscriber’s
telephone 1s mmoved from its hook, whereby

said signal is. eﬂ'awd, subsmntmlls? as de-

serib ed

7. In a talephone system, the combination
with a telephone line, of a

sation, a signal for supervising said connec-
tion, 2 cemmon source of current at the cen-
tral office for energizing telephonic appara-
tus, and an electro-magnetic mechanism hav-
ing two coils for r*ontmllmg the circuit of

| said signal, both of said coils being adapted

{0 recelve current from said source, one of

~said coils being adapted to cause the opera-
tion of said signal when a connection is made
Oor conversatlon over 2 pa‘rh'
local to the central office, the other of said.

with a line

colls bemg adapted to overpower said first
nmentioned coil over a path including the sub-
station apparatus when the subser iber’s tele-
phone is removed from its hook, whereby
said signal is eﬁaced Subs‘mntmlhr as de-
scribed. ‘

.different magnetic¢ circuits, a

cord ciremit for.
making connection with ’rhe line for conver--

- 903,547

8. In a telephone system, the combination
with a telephone line, of a cord circuit for
making connection therewith for CONVersa-
tion, a , suitable signal for supervising said

connectlon a- common source of current lo- -

cated at the central office and an electro-mag-
netic mechanism having two colls for con-
trolling said signal, both of said coils being
adapted to recelve current from said source,
one of said coils being adapted to cause the
operation of said signal by the attraction of
an armature-when a connectmn 1s made with
a line for conversation, said coil being under
the control of the operatﬂr the other of said
colls being adapted to overpower and to at-
tract said armature away from said first

‘mentioned: coil, said second mentioned c¢oil

being under the control of the subscriber,.

whereby said signal 1s efhced substantmlly

as descrlbed

60 -
65 .
70

75

9. In a telephone s Vstem the combma,tmn -

with a telephone line, of a cord circuit for

making connection therewith for conversa--

tion, a supervisory signal associated with the
cord cir cuit, a common source of current at
the central oﬂice an electro-magnetic mech-
anism having two magnet coils “for control-
ling said signal, said coils being adapted to
receive current from sald source and having
single pair of

80

85

contacts for said mechamsm one of said

coils being adapted to cause the operation ot

said cugm,l when a connection i1s made with a
line for conversation, the other of said coils

being adapted to OWI ‘power said first men-

tioned coil when the subscriber’s telephone
1 removed 110111 its hook, whereby said sig-
nal is effaced %ubstantla,lly as described.

10. In a telephone system, the combina-
tion with a telephone line, of a cord circuit
for making connection therewith for conver-
sation, a supervisory signal associated with
the cord circuit, an electro-maﬂ*netle mech-
anism for contr ollmg said signa %l said mech-
anism having two magnet coils and two
magnetic mrcults one of said coils bein
mdapted to cause the operation of said signal,
the other of said coils being adapted to over-
power sald first coil to efface sai 31gnal sub-.
btalltmllv as described. -

Signed by me at Chlcago, count of Cook,
State of IHIIIOI‘S,\thIS 12th day of J une 1903,

“ WILLIAM W. DEAN.

YVltnesses
RoeerT LEWIS AM}}S
Eva A, GARLOCIL.

100

.105'



	Drawings
	Front Page
	Specification
	Claims

