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SUPPLY COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINGIS,

YELEPHONE BYSTHEM.

No. 808,513, Specification of Letters Patent. Fatented Dec. 18, 1808,
Application filed November 11, 1803, Sevial o, 150,885. | ’
Lo all whowm it may concern: | ' partieularly pointed out in the appended 55
Be it known that I, WiLiray W, DEAN, & ¢ claims, reference pemg had to the accom-
citizen of the United States of Arnerica, and | panying drawing forming a part hereof in

- 5 . . . Y — - | . * . » O '
resident of Chicago, county ot Cook, and | which the figure is a diagram of a telephone

1)

5 State of Illinois, have mvented a new and ' system embodying my improvements.

useful Improvement in Telephone Systems, In the figure, I and 1.2 indicate two sub- 8¢
of which the following is a specitication. sceribers’ lines extending in two Himbs 2 and 3

My invention relates to telephone systems | from the respective substations A and D to
of the common battery type, n which two | the central office C, where they are fitted, as
16 batteries are provided at the central office for usual, with individual line signals S, Dierer-
each conversation, : ably in the form of small incandescent lamps, 65
A common objection in common battery | and with an answering lack J and a plurality
telophone systems is that current from Lhe of multiple jacks, J% and J* in any number,
central battery must be present upon the | according to the size of the switehbhoad upon:
15 telephone line when the subscriber is calling | which they are placed.
the central office to actuate his line signaling At the substations, the lines are provided 70
relay or device and when the operator an- | with the usual eall bell 4 and condenser 5 in
swers the call the battery is disconnected | 5 preferably permenent bridee of the line
- from the subseriber’s line and is again eon- | conductors, and a transmitter § qnd recelver
20 nected therswith through the cord circuit to | 7 in o oridge that is normslly open ab the

- furaish current over the line for conversation. | switch hook 8. This apparvatus s ntended 73
+his disconnection and reconnection of the merely to typify any usual or desived conw
current source results in a violent noise in the | mon battery outfit.
subsecriber’s regsiver, which is annoymg even | A line relay R and a cnt-off vol 2y H*is pro-

25 under the most favorable circumstances and ded for each line at the central ofiice, the
In some cases it is practically impossible to | latter bemng included in said line condactor 3 g9
hold the receiver to the ear while the oper- | between the connection of the line velay R
ator 18 thus conneeting with the line at the with the line and the said spring jacks or cun-
central office. B | nection terminals of the line, said relay hav-

30. My present invention relates to means for g windings 9 and 10, the formor being
providing a so-called “clickless” line, that is, | legged to ground from the sleeve line conduc- 85
one i which practically no eclick or noise is | tor 3, while the other is connected betweon
caused in the waiting subscriber’s receiver | the line conductor 2, and the spring 11 of the
when the operator answers the call. cut-oft relay R* the normal contact of said

36 In carrying out my invention I proferably | spring being joined through the intermedia-
provide each line with a cut-off relay, whichin | tion of a wire 12 with tha COMNION wire 13 90
the case of the calling subscriber’s line is acty connected with the live pole of the central
ated In one manner to render the correspond- | common battery B. The forward contact of

| ing line signal inoperative but to pernait the | said spring 11 is joined by a branch condue-

40 normal connection of the battery with the | tor 14 with the common lead 15 cornected

- line to remain undisturbed while when con- | with a second central common battery R% g5
nection is established with the called line the The line signal is connected upon one side by

-sald relay of that line serves to both render & branch 16 with a second spring 17 of said

~ the corresponding line signal inoperative and | cut-off relay R* the normal contact of which

45 to sever the connection with the normal bai- | i Joined by a wire 18 with said conductor 12,
- tery and complete connection with the other while the other terminal of sajd lamip 18 100

Other objects of the invention are to sun- | united through the medium of u wire 1 O with

plity the apparatus required and to provide | the spring ot said line relay R, the forward

an nexpensive and efficient systenmi,through- | contact of which spring is grounded. YWhen

50 out, ' | the spring 17 of the cut-off velay is attie od,

Lo the accomplishment of these objects | it engages the small block of imsulation 20 105
and such others as may hereinafior appear, | carried by the said spring 11, and is conse-
the invention consists'in the parts and com. quently insulated therefrom. '
binations of parts hereinafter described and | ~ Hach operator is provided with s plurality
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of cord circuits of the typeshown in the draw-
ing, each of which includes an answering plug
P and a calling plug P? having tip and sleeve
contacts  adapted to be registered with the
corresponding contacts of the spring jacks of
the lines when inserted therein. The tip
contacts of the plugs are united through the
flexible strands ¢ and # and the interposed
condenser ¢, while their sleeve contacts are
similarly joined by the strands s and s* and
the interposed condenser ¢>. A pair of super-
VISOry ;{-ﬁays r and r* are bridged across the

answering end of the cord circuit and to-

~ gether control the local eircuit of the super-

15
20

25

cuit of the supervisory signal 5%

visory signal S? associated with said answer-
ing plug, the latter relay being adapted to

“close said local circuit when ehgrgized and

the former to open the same.. An intermedi-
ate point of the bridge of these relays 1s con-
nected by conductors 21 and 22 with the said
battery lead 13, and a second pair of super-
visory relays 7° and 7* is bridged across the
calling end of the cord.circuit and is likewise
connected with the said battery lead 13.
These. relays together control the local eir-

The operator’s head telephone 23, the Sec-

~ ondary of her induction coil 24 and a suitable

30

k]

39

40

condenser ¢® are adapted to be bridged across
the calling end of the cord circuit in: the oper-
ation of any suitable listening key indicated
by the springs 25; her transmitter 26 and the

rimary of her induction coil being charged
rom any suitable source of current. . A test
relay * of high resistance and hi, b impe-
dance and preferably common to all of the
cord circuifs at the operator’s position as
indicated by the branching lines from the
point 27, is adapted to be connected by nor-

mally open contacts 28 of the listening key,.

- conductor 29, the normal contact and extra

49

spring 30 of the supervisory relay 7* with the .

forward portion of said strand #*. The test
relay is adapted when actuated to close a lo-
cal circuit from said battery lead 18 through
the eonductor 31 including a tertiary wind-
in% of the operator’s induction coil. A suit-
able ringing generator 32 is adapted to be

 connected with the tip side of the cord circuit

a0

55

in thé operation of the ringing key 33, the
sleevé strand at the same. time bemng con-
nected by conductor 34 with said battery

lead 13. | . |
The supervisory relays r and #* are prefer-
iigh resistance, say 5000 ohms,

ably. of- I _
while the other supervisory relays 7 and 7*

“are preferably of about 500 ohms resistance.

The windings 9 and 10 of the line relay L are |

60

- 6o

of about 100 ohms resistance, and the cut-
off relny R*? is of such dimensions as to not
lift the spring 11 from ifts normal contact

when encrgized through one of the 5000 ohm '

supervisory relays but to-disconnect sai
spring from its normal contact and complete
connection with its™forward contact when

~E I
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'enéi'gized thmugh the resistance of the 500

ohm supervisory relays. The other parts,

may be of the usual or desired dimensions.

In the operation of my invention, the sub-- .

scribier takes up his receiver, thereby com-

pleting a-path for current over conductors 13;

and 12, spring 11, through the winding 10 of

the line relay R, line conductor 2, thence to

70

the substation devices and back to the cen- -

tral office over the lin¢ conductor 3 and
through the winding 9 of the line relay R to

L T5
LI

ground. The current in this path is sufhi-
cient to energize the line relay R, which:
closes the signal S from the battery lead 13,

over conductors 12 and 13, conductor 16,

through the lamp, conductor 19 and the
closed contacts of the line relay R to ground.
Upon ebserving the signal the operator in-
serts the answering plug P of her cord circuit
in the answering jack J of the line and de-
presses the listening key to connect her 1n-

80

85

strument with the cord circuit in tse. The.
insertion of the plug P completes a path fors

current over conductors 13, 22, and 21,
through the supervisory relays 72 the sleeve

90

strand s of the cord circuit, sleeve conductor : -
of the telephone line, including the cut-oil :
relay R? thence through the winding 9 of the .

line relay R to ground. Owing to the high
resistance of the supervisory relay in this
path, the cut-off relay is actuated only sufh-
ciently to separate its spring 17 from the
conductor 18, thus retiring the line signal S,

but insufficient to separate said spring 11

flow of
path

from its normal contact. Thus the
current from the battery B over the

100

just described is uninterrupted by the con-

nection of the cord circuit with the lme.
The supervisory relay R? closes the local cir-
cuit of the signal S? and the supervisory relay

105

r 1s energized by current from said conductor

21 over the tip strand ¢ and the tip conductor
2 to the substation so that the said signal 1s
prevented from glowing.

‘Upon learning the order of the calling sub-

seriber, the line is tested in the usual manner
to determine its idle or busy condition.

the time that it is desired to make the test

‘the tip contact of the plug islikewise grounded

110

Nor- -
mally the test rings of the lines are grounded
through the winding 9 of the line relay and at :

115

through the spring 30 of the supervisory re-

lay 7, conductor 29, contacts of the listening
key, said key being operated at this fime and
through the test relay r°. Upon touching
the tip of the plug to one of the test rings
thereos, no flow of current takes place, and

120,

the operator knows that the line is idle. - ln:

case the line is busy, the said test rings are
connected through the sleeve of the cord cir-
cui’ in use with the live pole of the battery B,
and consequently when the grounded tip of
the plug is brought into contact therewith a
flow of current results and the same is actu-
ated to close the local circuit through the

125

130
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tertiary winding of the ommtor s induction | of sources of elec tricity at the central office,

coil, thereby causing a click in the operator’s
receiver, and thus notif Ving tho operator
let the line is busy.

SSHI’HH]G that the hne is 1dle, the calling |

;luﬂ* is inserted and the ringing key oper ated
to call the wanted subseriber. hmned aich”
upon the insertion of the vlug, L path for
current is provided from the b attt’f»ry B ove.
wnduumb 15, 22 and 21, through the super-
VIisory velay z’*‘, strand s* of the mul cireutt,
conductor 3 of the telephone line 1110111(11110
the cut-off relay R? thence through the
winding 9 of the line velay R. Owing to the
lower resistance of the 5111‘_}81*?1%1'}* reiny
that 1s now Included in this cireuit, the :‘11t-
oif relay is fully ac tuated, there :n:' 101 ﬂmv
opening the circuit of the fine sionai D to p
wm m operation and causing hlL::C Qlf’ﬂdlb
but also to move the spring 11 of said 1 ]a,v/
from counection with the conduector 12 into
COTILE {,,h(m u}th the conductor 151- leading to
the live pole of the battery B%  In the over-

ation of tl o TINgInY kf"‘j tie cut- oﬁ relay is

mtuwd.m*d actuated 1“-*~m the 1} tl.,ew B
mi wun tlio 1m cdium of mrm_uﬂtors 13 and

i)

>4, and the sieeve spring 33 of the ringing
km The lmfmw current 1s sent out over
the tip side of “the line with return over the
sleeve side and through said conductors 24
anel 13 M}d the by lttv;ﬂ* P to ground.

After the su DbCI‘le’I‘ has been called but
}3(‘]0““ 18 response, the sleeve supervisory
reiny * is actusted over the path ] ;LSL tra. f'-“d
and closes the local cirenit of the SUDET VIS
siginal 8% associated with the o lug; P tne._eu}
hﬂlumw the said signal to 111 dicate the
{memtm that the subscriber h as nok ‘f*’{ft Te-
sponded.
visory relay also disconnects the conductor
20 leading to the test relay &rd completes

the str md > of the cord circult for convers:-
fron. Lpon the response of the called %u_},a—
;;1'}1}){”‘ bha SUpery 120ty relav receives suffi-
cient current from the hatte eTy 1 ﬁmrmb out
over the tip qﬁ'm d # of the cord cireuit to
actunte the same to thereby f*}“ on the loeal

R ATE

circuit of the

the same.

furing con versa: 1 1, the ba m* v 3 18 reed-
Ing current to the Egpnoile line 1, for the
operation of bhe trai smltwr at the subsia-
tion A, while the battery Bt is f{ledmg current
to the line 1% for the {;pm atlon of the trans-
mitter at the station . Thus the potential

upon the calling fine is practically constant

up rVISOTY HI“‘H 4 & and refir

during the npﬂmuon of ea’rabhc‘huw the con-

nection so that m- waillng su uqcflber 18 Not

disturbed by noise in the receiver: and the

}””‘b Are mmp} ed with current for conversa-

fion by the two batteries. | |
{ ¢ l 21711 (—

1. in o telephone system, the ck;rmbmdtmp

with ¢

The operation of tut sa1d super‘ _

—r wrT

 SOUrce and o connee

| }‘ "{’(J

cut-off relay

' therewiih Tmnmm
a, Dlumlm ‘of w]{*phone ines, of a pau | mnnuimn 15 established with the called

one of 5&1(1 sources bemng normally comiected
vith the lines to -mulhh current thereover
when the subscriber is calling the central
Gﬁlw, A cut-off relay for each lme. an 01,,91'
ator’'s cord cireuit to establish connections
with the lines for conv f-‘*mu,a,mns means
whereby when ah{ﬂ cord eircuit is connected
with a calling line the cut-off relay of said
e 1s actuated in one manner to render the
line signal inoperative, the normal connee-
tmn with said batter v remaining undisturbed,
ud further means w Jlel‘aby v*hm the corn-
ne{mm} 13 establicshed with catied line t
coniplete the connection {or conversation the
o f- OL relav of the cal wd line is actuated in
another manner to render the line si wonal in-
operafive aud fo dwwﬂmct the normal
t tiie other sguree with
the ]11}9; S ijbud?ﬁl&”‘f as deseribed.

the

2. In a telephone system, the combination
with a plurality of telephone lines, of a DALY

ol souress of current at the central ofiice to
furnish current over said lines for converzn-
flon, one ()l said sources being normally con-
ne Lw{} with the said hines {o .._Jmnl the sih-
seripers 1o call the central otiice, a cut-oif re-
eac line, a cord {ur( it to establisit
connections with the line | ¢ conversation, a
high resistance deviee (f.a::amw,-.tm'l with the
answering end of the cord civenit and a low
resistance device correspondingly connected
with the calling end of the cord clreuit,
means whereby when the (i’ﬁ;‘ti cirenit 18 ¢con-
nected with a calling line f 11@ waid high re-
sistance deviee is mlmeuul m the nrcmt Of
the cut-oil relay of that iine whereby said
setuated to such an extent
only as to render the line signal inoperative,
the normal COT setion of said source of cur-
rent remaining undisturbed, and svhen the
meﬂci on is established w ;‘(h q calied hing
sg1¢ low resistance fiﬂviu 1s mcluded in {he
civeult of the eut- St veloy of that line to per-
mit tatter to ve completely operated to
ren the signal moverative as well as to
dise OIiHPi‘l saitd eurrent source and to con-
nect Lthe of ﬂiﬂl‘ Uln‘*i{:*lll, BOUTCe with the said
hﬂe ““*Ul)au.wﬁ Flil'r 1 i_lﬂ“‘w )E'-LL
3. In 3 Lﬂiﬂi‘h(ﬂle systent, the combination
with s plarality of uwphfnm lmeu oi a rwir
of SOUTCes of electricity at the ceniral offic
with one of- wuuh 4, 1d Ynes are E'mrﬁmﬂ"
connected to enable the subseribers to mil
the central uﬁm an opes rator’s cord cireuit,
o cut-off *‘ﬁi&,}r for each line, means associated
with each end of the cord cireuit to suitably
{30‘1(101 the operation of saild cut-off relays
when connections are established xnm the
lines, whereby when connection is estab-
hsped with the calling lines the normal con-
nection of the first named source of G'L“‘Ie'flt
Lﬂluﬁhllb@d and when
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lines the said source is disconnected there-
from and the second source connected there-

with, substantially as described.

4. In a telephone system, the combination
with a plurality of telephone lines each hav-
ing s line signal and a cut-ofi relay, of a pair

~ of sources of electricity at the central office

10
- means associated with each end of the cord

15

29

30

35

sald batter
“the second battery connected therewith, sub-

with oéne of which said lines are normall
connected 1o enable the subscribers to ca
the central office, an operator’s cord circuit,

circuit to suitably control the operation of

said cut-off relays when connections are es-
tablished with the lines whereby when con-

nection is established with the calling lines
the line signals are rendered inoperative but

“sald normally connected battery remains in
connection therewith and when connection
is established with the called-for lines the
20

line signals are rendered inoperative and the
is disconnected therefrom and

stantially as described.

5. In a telephone system, the combination
with, a plurality of telephone lines, of a pair
of sources of electricity at the central office
with one of which said lines are normall
conneeted to enable the subscribers to call
the central office, an operator’s cord ecircuit,
a cut-off relay for each line, a high resistance
supervisory relay associated -with the an-

swering end of the cord circuit and a low re- | |
sistance - supervisory relay associated with |

the calling end of the cord circuit, said su-
pervisory relays being included in eircult

with the cut-off reiays when the cdrd-ciréil_it
is connected with the lines whereby in the

case of the calling lines the first named source

of current remains connected therewith and
in the case of the called lines said source 1s

disconnected and the second source is con-

40

nected therewith, substantially as deseribed.

6. In a telephone system, the combination
with a plurality of telephone lines, of 8 cut-

off relay for each line, said relays having two
degrees of actuation, a pair.of sources at the

45

central office having terminals associated

with the contacts of said cut-off relays, and

means to differently actuate said relays
‘whereby either of said sources may be con-
nected with the telephone lines, substan-

tially as described. | .
7: In a telephone system, the combination
with a telephone line; of a line relay and a
cut-off relay for the line, said cut-ofl relay
having two degrees of actuation, the circuit

of the line relay being completed through one

path when the cut-off relay is partially actu-

ated and through another path when the cut- '
off relay is completely actuated and a sepa-

rate source of current associated with each
of said paths, substantially as described, -

Signed by me at Chicago, county of Cook, |

State of Illinois, this seventh day of

ber 1903.

Novem-

|  WILLIAM W. DEAN.

Witnesses: - o o
(GAZELLE BEDER, .

| - RoBErRT LEWIS AMES.
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