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To all wh'om %tmay concern: . .
Be it known that I, WiLLIAM W. DEAN, a

. citizen of the United States, residing at Ely-

.

20

 ever practicable,

to the accompanying
10 '

‘there are

“county .of Lorain and State of

‘Ohio, have invented certain new and useful
- Improvements’ in Ringing Devices for Tele--

phone-Exchanges, of which the following 1s
a specification, reference being had therein
' drawing. =

My invention relates to telephone ex-
change systems and has for its object the im-

provement of the ringing devices and cir-

cuits employed theremn. - =~ -~ ™~

 In the commercial practice of telephony
‘s number of conditions to be met in

regard to Tinging

have not heretofore been satisfied. - Among

+

these I may mention the necessity for mak-
ing the operator’s work as simple as possible,

substituting mechanism in her place wher-
so that said mechanism

i

" will ‘perform required “operations upon her
 manual initiation; also the economic condi-
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-~ meet the requirements I have stated, as well
a$ others included in the same category
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party.or other ringing,

tion resulting from raising the standards of
exchange construction, and particularly that
Of,thenej;?‘workjof‘\vires_an$ cables in a sys-
tem, so that the increase in the inyvestment
demands a maximum use of the plant at &

fixed return, or the maximum return at afixed

use, in order to be profitable, this condition
having brought about the generdl adoption

‘and ‘use of party-linesin cities.

but in my present development of the sub-
ject I apply the same principles in its treat-

ment which I employ m ordinary ' single-

- combining therewith
the special feature of selection on the part of
'The principal object of my invention is to
a$ other , and
in so doing to produce apparatus and ciréults
for automatic ringing which will be appli-
cable to existing systems as well as new In-
stallations; and which for that purpose can

 be made complete and self - contained in

. themselves. e . ‘
. AS:.& (301‘011&1'}7 object_ 1S _the.ehmmation of

50

inductive resistance or other impending fac-

~ tor in the ringing eircuit, and the general Im-
- provement )
- In attaining my objects I employ as the
" basis for my scheme of

of the same 1n detail.

SPE_CiﬂC_&tion of Lett_efs fatenf.' -
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| tus, a Tinging rélay.

vice maintaining.

wanted subscribers, which

Party-line | the circuit is
:¥inging isinmany respects a problem by itself,

i"*

locka
contact of the thermic relay, whose operating

| talking circuit is restored.

~ Patented Nov. 26,1007.

ringing
for single-party lines or for
naling. It is first energized
operator, and when ener
important functions of t

goly—station sig-
y the act of the

e common ringing

of the calling’
relay I provide

*

& device responsive to cur-
rent changes in the subscriber’s line,

this de-
Rt the relay circuit in opera-
tive condition, znd the relay active,

ized it performs _!_she o
60 .
key, opening the cord-circuit, and.conneéct- -
ing the generator circuit across the terminals -
lug.. In connection with this

. The 'Opera'.tion of this 656
relay is the same whether it be used -

65,

Ve CO: . until the ° o
sibscriber has answered, whereupon the re- .\ -

lay is instantly disconnected and the talking

circuit thereby restored, clear of all generator

70"

connections. This device is non-inductive,. .

relay.
erator ciroult Wi y
the connections are such that.it will respond
g8 soon as the subscriber answers, whether
whet 16 ’
rings, the: battery

understood when I point out
that I preferably employ a commuitator in

" »

‘the generator circuit, which puts ringing cur-
| rent on-the keys at- brief recurring intervals

of say two seconds duration, with interven-
ing intervals of four seconds.during ‘which

back over the subscriber’s line from the main
battery. - | '

In partyrline ringing,
proper key, which closes the circuit of the
ringing relay, which in turn closes its: own
g circuit through the normally cl osed

wire is at the same time included between the
oenerator circuit and line. Generator cur-
rent then goes to line at successive intervals,
as already stated, until the subscriber an-

, as in single-station
line work, the operator siniply depresses the

' consistitig preferably of a hot wire or thermic .- -
t takes current either from the gen-
or from the main battery, and
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the generator is that moment .connected; or:
er 1t 1S dum%ean interval between

ing then connected. -
80
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swers, when the thermic relay breaks the . -

locking circuit, the ringing relay lets go, all
generator connections are cut-ofl,

and the -

100

- This application 1s a division: of my co-

gending application, Serial No. 296,288, filed

anuary 16th, 1906.

. 105
My invention is illustrated in the accom-

panying drawings, in which the figure shows

circuits and appara- | a diagrammatic view of the circuits use d.

86 =
grounded, current then coming



~ id energized to the respective jacks, J, J7.
HKach line has a lamp signal, 1., g coverned by
‘the relay in the usual way, and both lines are
.supplied with current for all purposes from
the common main battery B. To intercon-
nect these lines I show a cord-circuit 3, 4, 5,

6, 7, 8, separated by condensers, C, (“’ end_
L prowded with: the usual su erweor‘f “*1011& S

10

15

“the cord—olrcmt 1N pairs,

2

»

Referrmg now to the drawing, I have.

shown therein two subscribers’ ste,uons A, A
. eaeh connected to the central office
wires 1 and 2, terniinating in the contacts of

v i 'me-—

a cut-oft relzw and connected when its relay

controlled by relavs, S; &, S?, S2. These re-
Jays are brideged ACTOSS the respectwe ends of

| -between them The conductors 3—4 terml—

20

_ la,y, K’, are essoeleted with this plug,
‘Also. aseoele,ted with the
relev or circuit eontroller R. This com-

nate in the answering plug P, while the con-

ductors 57 ani 6—8 termmete in the cail-

 The key- K and the ringing re-
P!

1s ) thermlc

ing plug P’.
plug

prises a strain pla,te 7, 8 pwoted lever, v/, and
a pair of wires, %, %, connecting. the corners

of the strain plete with pomts on the lever

lylng upon opposite sides of the pivot thereof.

- The wire, #*, 1s eleetmeelly disconnected from
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-everytlrung else but the wire, r*, forms a part.
of the common generator olromt 9—10, pass-

ing to the kev, K. The relay K’ is inchuded
in a circuit, 1 1 12, 13, 14, 15 passing through
the springs, 7{17 215, This circuit 1s closed

- from the main betterr to groun«!, when the
plunger is presse« all the wa"ﬂf down so as to

close together the springs, kY, 1S, As soon
as. the rele,y attracts its ermetures owing to
this closure; it locks 1fself through the sup-

plemental elreul‘t 16, 17, 18, which passes |
through normel]v closed eont acts of the ther- |

mic rela'” R.
I have shown 1rut one source of eurrent

| marked G, and connected from trround to the
. wire 10 throucrh the eonstantl** driven com-
mutator G, Whloh has a seﬂ'ment insulated

for the crenemtor and the rest of its periphery
grounded
and generator séegments mav be varied at
will, Dut they are preferably such and the

speed of revolution is so adjusted, that.the
- source of current, (¢, will be connected to the.

~ wire 22 for two seeonde &nd the wire Wlll be
-~ wrounded for four seconde in each revolution.

Do

60

The operation of the s¥ stem thus described
is as follows:—Assuming subseriber A to
have called, and the call to have been an-

swered in the usual wav, also that the calling

plug, P/, has been inserted in the jack, J', of
the wanted line, if the wanted line is a single-
partv line, the operator closes the springs,

kN b*r depressing a plunger, whereupon

the rel ay K" ecomes energized by current

- from the main battery B, and draws in its

armatures, thereby opemn the cord-con-

with the hattery B-

The proportions of the grounded

——yy

|

lay K’ is as foilows: B, 11 12

be taken a

trolled by

é725293'

portlons / end 8 to the wires 9, 11 respec- f:'

thBl V.

on the other sme t11e~_' S
70

‘The wire 9 thus leads from the tip of
the plug through the wire 7 to ere 10 to

‘generator, and g round
‘wire 8 goes to main batter"‘f through the re-

sistance rA. The locking CII‘CUlt for the re= -

, K/, 13, 18, 7/,
17,16, ground. As lonﬂ* as the thermic relay

remains in normal oondltlon ‘the’ relay K“"

Would therefore remain energized, malntain-

]me

79

ing the generetor eonneebed to the wanted -
When the called subscriber answers,

his telepkione, T, becomes bridged across the o

Jine1—2 1 plaoe of his ringer, Q’ thus sub- -

stituting a low resistance forar etatively high

80

one and thereby permitting a very large in-
crease in the generator current flowing in the

iine.

The thermic - rela,y R is 'so propor—-__-"i_

tioned and adjusted that the amount of eur--.js-_;_.{f- '-

rent required to actuate a subsecriber's ringer

| as limited by-the resistance thereof, will not

heat the wire r* sufficiently to open the con- -

tact made by the lever r'.° :

‘When the sub- .-

seriber has brldﬂ'ed his- ’te1epi one, however,. -
the consequent increase in ourrent heats Lhe-="90""_'_~__ -
‘wire 7* to a greater degree; so that by its ex- =

pansion the. Tever s moved and opens the -
normally closed contacts and breaks the lock— .

ng cireuit 16, 17, 18. As soon as this 1s
broken the rela, h" releases its armatures,

95

and cuts offithe crenerator atthe same timere- o

storing the continuity < of the cord-conductors.

1 am aware that many changes ma7 be -

made in the apparatus and some. oha,no'es in
the circuits, which 1 have’ herein set forth

‘without a,ltermfr the characteristic eesen‘rlal .
all such

features of my mventlon and

changes are con uemplated b} me enl are to

within the scope of my claims.
Having thue described my invention, what

1. An eutom.etle rmfrmﬂ'
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I claam a,nd deeire to secure bv Lettere Pet—_, S

-ent 18— o
devwe for tele—

phone systems, eomprlsmfr 4. TIngIing: releyﬁ- o

11a,vuw line and generator- eonneotlons ‘an
~operator’s key adapted to momente"ﬂy elose S
the relay circuit, short-circuit contacts con-
trolied by the reley so that when energized it

110

will lock ltseh‘ and non-inductive means con-

the wanted subseriber to break the .1

relay loekmc elrcmt eubetamlelly as de- -

scribed.

2. In a telephone system o eord—olrem‘t
automatic ringing device comprising a ring-' .

ing relay, an operator’s key adapted to tem~
porarily close the circuit ot said relay, a lock-

ing circuit closed through itself by therelay
when energized, and non-inductive- means

then becoming associated with the wanted

subscriber’s line-circuit,. adapted to break
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sald locking circuit when the subserlbel an- -

swers, substentle‘]y as described.

3. In a telephone system a cord-mremt .

65 ductors 57 and 6—38, anc connecting the | mg re]ay, ag ﬂ'enere,tor elremt edopted to be

automatic ringing device comprising a ring-

130




872,298

o j‘cai,‘meoted thereby to line, a locking circuit | a calling plug ﬁdaptea to connect with the

- - L
'
. '
) r

. e
'

- the generator circuit adapted to break said
5 locking circuit when the cailed subscriber an:
- Tswers, substantially as deseribed.

‘closed by the relay through itself when ener-

‘gized, and non-inductive means included in

4. In a telephone system, a cord circui‘b

+  autematic-ringing device, comprising a ring-
- - 1ng relay, a generator circuit adaptéd to be

connected to line thereby, a locking circuit

- - for said relay closed by itself when energized,

- non-inductive means responsive to an act of

. " the called subscriber for breaking said lock-
| - 1ng circuit, and a manual key under the con-

- circuit of the ringing relay. -

trol of an operator for init:

ally closing. the

. 5..Inateiephone exchange system, a cord-

. circult, a subscriber’s line adapted to be con-
%7 nected thereby, a ringer of relatively high re-
“sis;ance normally bridged across said line, a.
~ telephone set. of relatively low resistance-
~ acapted to become bridged on the line in an-
- svering a call, a ringing relay in the cord-
‘creutt adapted to connect a generator to.line
1> actuate the ringer, and a non-inductive

.evice In the path of the generator current to

© . line and controlling the ringing relay, said

non-mductive device being unresponsive to

current of an amount determined by the re-
.0 s stanc2. of the ringer, but responding and
becomng active for an amount of current per-

“nitteq to pass by the low resistance tele-

phone set, substantially as described.

-~ 6. In a telephone system; a subscriber’s

Lne, dn operator’s cord circuit. and calling

- tlug adapted to connect with said line, a

- rnging relay associated with- said calling

~ p.ug and adapted to connect a generator

. ther>to and to line, an operator’s ringing key

 40adapted to initially complete.the circuit of

“he “inging relay, means then becoming op-

- ex~tive to complete a locking circuit through

- the Jinging relay, and a non-inductive cur-
rent--responsive- device in circuit with the
~gensrator and controlled by an act .on the
pa’t of the subscriber for breaking the lock-

' 1ng ¢ reu't of the ringing relay.

~ circuit and an operator’s cord plug circuit
“adaptad toconnecttherewith, aringer bridged
~across the line, means. associated with said

. .Tn

7. In a telephone exchange system, a line

et to place a low resistance shunt across

. -thelinein answerto acall,a ringing relay asso-
. clated with the cord circuit calling plug to con-

¢ireuit and an operatc:'s cord-cirouit,

nect; a jrenerator to the hne, means then Pe-

coring operative to close a locking circiit

thrcugh the ringing relay, an operator’sring-

11g key for initially closing the circuit of the
r ngng raiay, and a non-inductive current-

responsive device then brought into the gen-
erator eireuit to line, and thereafter respond-
ing 1o a rice of current in the line to break the
lock ng cireuit of the ringing relay. L
. 8¢ In a ‘elephone exchange system, & line

+*

. .
1
' L
: L}

. . . : .

-t - : -

..

. 4

J

line, a ringer bridged across the line, means
associated with the ringer to place a low

resistance shunt across the line in response
'to an aot of the subscriber, a ringing relay 70

associated with the cord circuit calling plug

and adapted to connect a generator to the

line and to close a locking circuit through

Atself, an operator’s key for initially closing

the circuit of the ringing relay;, and a ther-

' mally operable device then brought igto the

a

70

generator circuit and thereatter responding

to an act on the part of the subscriber to
break the locking circuit of the ringing relay.
9. In a telephone exchange system, an

operator’s cord circuit and calling plug, a
| ringing relay associated with the calling plug
and gﬁapted to connect a ringing generator

to lme, an operator’s ringing key adapted to

| be momentarily closed Lo energize the ring-
ing relay and thereby to connect the gen-
erator to line, and a non-inductive circuit
responsive device thereafter included in the
rilitging generator circuit and controlling said
relay. - - *
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10. An-automatic ringing device for tele-

'E_hone systems, comprising a ringing relay

aving line and generator connections, an

o}{;erator’s key adapted to momentarily close
»

e relay ¢ircuit, short-circuit contacts con-

trolled ‘by the relay so that when energized

1t will lock itself, and thermic means con-

| trolled by the wanted subscriber to break

the relay
described. o
11. In a telephone system, a cord-circuit

locking circuit, substantially as

‘automatic ringing -device comprising a ring-

ing relay, an. operator’s key adapted to
temporarily close the. circuit of said relay, a
locking cireuit closed through itself by the
relay when energized, and thermic means

‘then. becoming associated with the wanted

subseriber’s line circuit, adapted to break

sald locking circuit when -the subscriber

answers, substantially as described.. = .
12. In a telephone system a cord-circuit

automatic ringing device comprising a Fing- - .
| Ing relay, a generator circuit adapted to be

connected thereby to line, a locking circuit
closed by the relay through itself when ener-
gized, and thermic means included in the
generator circuit adapted to break said lock-

3 AN :
ing circutt when the called. subscriber

answers, substantially as described. .

13. In a telephone system, a cord circuit
automatic ringing device, comprising a ring-
Ing relay, a generator circuit adapted to be
connected to line thereby, a locking circuit,
for said relay closed by itself when energized,
thermic means responsive to an -act-of the

called subscriber for breaking said lockinge

circult, and & manual key under the control

|'of an-operator for initially closing the cir-
, line | cuit of the ri I
aving | - 44. In a telepnone exchange system' a 130

ing relay.
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- cord-circuit, a subseriber’s line adapted to

be connected thereby, a ringer of relatively

- high resistance normally bridged across said

“line, a telephone set of relatively low resist-

ance adapted to become bridged on the line

~ In answering a-call, a ringing relay in the

cord-circuit adapted to connéct a generator:

to- line to actuate the ringer, and a thermic

~ device 1n the path of the generator current
to line and controlling the ringing relay, said
 thermic device being. unresponsive. to cur--
rent of an amount determined by the resist-
ance of the ringer, but responding and be- |

comimg active for an amount of current per-

phone set, substantially as described.

mitted to pass by the low resistance tele-

. .15, In a telephone exchange system, an

20

25
. plug adapted to connect with said Ime, a | -
ringing relay assoclated with said calling

- operator’s cord circuit and calling-plug, a |
“geénerator, a ringing relay adapted to con-

nect the generator to line, and a thermic
relay confrolled by the subscriber and con--

trolling the ringing relay, substantially as
‘deseribed. . o )

16. In' a telephone system, a subscriber’s
line, an operator’s cord circuit and calling

1n presence of two witnesses,

--I
L i
-

plug and adapted to connect a generator
wire thereto and to the line, an operator’s
‘ringing key adapted to initially complete the
‘circuit of the ringing relay, and means to
lock the circuit of the ringing

k. . relay, toge
with thermic means controlled -by. the sub-

tially as:described. =

plug and adapted to connect a generator

thermic means thereafter controlled by the

subscriber to open the locking circuit of said
ringing relay, substantially as deseribed. .

scriber to release the ringing relay, substan- -~
_17. In a telephone system, a subseriber’s
line, an operator’s cord circuit and calling '
‘plug adapted to connect with said line, a
ringing relay associated with said caling
‘wire thereto and to the line; a ringing key -
adapted. to mitially complete the eircuit .of
the ringing relay, and a locking circuit-closed -
‘through said relay by itself, together with =~
45

30

together

In testimony whereof I affix my signature

Witnés'se's:’ R L
- Ray H. Manson, . .-
- N. SmarLwoop. ©
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