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WILLIAM W. DEAN, O

| UNITED STATES PATENT OFFICE.

F ELYRIA, OHIO, ASSIGNOR TO THE DEAN ELECTRIC COMPANY. OF
- ELYRIA, OHIO, A CORPORATION OF OHIO. o

| ELRPHONE.HEOR ANGE SYSTEM.

. No.900,489. . . - ' Specification of Letters Patent, Patented Oct. 8, 1908.
' o . Application filed October 18, 1806, * Serial No. 339,476, -

To all W?mm_'i'tr may'cmém: o
. Be 1t known that I, WirLiam W, DEaN, a

citizen of the United States, residing at

Elyria, in the county of Lorain and State of

Ohio, have invented certain new and useful
- Improvements in Teleﬁhone-Exchange Sys-
- tems, of which the fo

oI which the following is a specifica-
tion, reference being "had therein to the ac-

- companying drawing. -
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- Among these I may mention the necessity
i{mg the operator’s work as simple as

My . invention relates to telephone ex-

- change systems and has for its object the im-

provement of the ringing devices and circuits

~employed therein. =~ _
- In the commerecial practice of telephony.
there are a number of conditions to be met
1n regard to ringing wanted subscribers,

which have not heretofore been’ satisfied.

for ma or’ .
possible, substituting mechanisim in ‘her
place wherever practicable, so that said mech-

anism will perform required operations upon

her manual initiation; also the economic

- condition resulting from raising the standards

5 of exchange construction, and particularly

- that of the net work of wires and cablesin a .

~ system, so that the increase in the invest- -
- ment demands the maximum use of tl 1e plant

~at a fixed rate of return, or the maximum

30

- profitable, this condition having brought
~ about the general adoption and use of party-
lines ih cities. Party-line rINGINg is in many

rate of return at a fixed use, in order to be

_.Trespects a problem by itself, but in my pres-
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ent development of the subject T apply the |
~same principles in its treatment which I em-
ploy in ordinary single-party or other ring=
ing, combining therewith the special feature-

of selection on the part of the operator. .

- The principal object of.my invention is to
meet the requirements I have stated, as well

- as others included in the same category, and

5173

I be made CO_mpl.E'tefﬂ&_I_Id' “self-- contained in
-th&TIlSel'YeS.' | - S - o

-
[

1n so domng to produce apparatus and cir-
cuits for automatic ringing which will be ap-.
plicable to existing systems as well as new | relay e |
| eelay lets go, all generator connections are

installation, and which for that purpose can

A corollary object is the elimination of in-
ductive resistance or other impeding factorin

the ringing circuit, and.the general improve-

B ment of the same in detail.

» tus, a ringing relay. ,'_Th;e qper‘aﬁ@n_'o this | 2isa l_imgitudin&l_aeetion showing the way in 110

In attain

-~

basis for my schema of circiits and appara-

ng my objects. I employ as the

| ringing relay is the same whether it be use
Tor single-party lines or for }éoly-station sig-
nahng. Tt is first energized by the act of the
operator; and when energized it performs the
important functions of the common ringing g0
key, opening the'cord circuit, and connecting
the generator circuit across the terminals of .
' the calling plug. In connection with this re-
‘lay I provide a device responsive to current
changes in the subscriber’s line, this device g5
~maintaining the relay circuit in operative
“condition; and the relay active, until the sub-
scriber has answered, whereupon the relay is
istantly disconnected and the talking cir-
cutt thereby restored, clear of all generator 7¢
connections. This device preferably con-
sists of a loose-leaved condenser assdciated =
with an induction coil having a low wound -
primary. It takes current either from the
generator circuit or from the main battery, 75
and the connections are such that it will re-
spond as soon' as the subscriber answers,
‘whether the generator is that moment con--
nected, or whether it is during an interval be- -
tween rings, the battery being then connect- gg
ed. This will be understood when I point
out that I preferably employ a' commutator
in, the generator circuit, which puts ringing
current on the keys at brief recurring inter-
vals of say two seconds’ duration, with gz
intervening intervals of four seconds during
which the eircuit is grounded, current then
coming back over.the subscriber’s line from
the main battery. ~ ~°
In party-line ringing; as in single station 90
Iine work, the operator SimFly depresses the
proper key, which closes the circuit of the
rmging relay, which in turn closes its own
locking circuit - through the normally closed
contact of the static relay, whose primary is 95
included between the generator circuit and
the line. Generator current then goes to
hine at suceessive intervals, as already stated,
‘until the subscriber answers, when the static
relay breaks the locking circuit, the ringing 100

cut offyand the. .taTking cireuit is restored.
- My invention is illustrated in the accom-
panying drawings, in which— '

~ Higure 1'is a diagram showing. two_sub- 108
scribers’ lines, one havipg four subscribers’

| stations connected thereto, and a central of-

fice equipment for interconnecting the lines,

including my improved ringer devices. Fig.




which the condenser Which I pfeféral:ﬂjr ém—_ !

. ploy operates the contact springs. Fig. 3
- shows a modified arrangement without an
“induction coll. o

‘5 Referring now fto Fig. 1, I ha?;e'showh._t

~ therein two subscribers’ stations, A, A’, each
~_connected to the central office by hne-wires
1 and 2, terminating in the contacts of a cut-

. off relay; and connected when- its relay 1s

10 energized to ‘the respective jacks, J, J'.
.. Each line has a lamp signal, I;, governed b
" therelay.in the usua_ll{v;&y, and. both lines are
- supplied with current for.all purposes from
the common main battery B. To intercon-
- 15 nect these lines I show a eord-circuit 3, 4, 5,
6, 7, 8, separated by condensers,-C, U, and

provided with the usual st g)'ervisory signals
controlled by relays, S, §', 2,
- lays are bridged across the respective ends of

- 9q.the cord cireuit in pairs, with the battery B

" “"between them, The conductors 3—4 termi-
nate in the answering plug P, while the con-

~“ductors 57 and 6—8 terminate in the call-
- 4 ing plug P’.. The combination key K and
I 25

5 the rmging relay K’ are associated with, this
- plug P’. Also associated with the plug 1s a
 stati¢ relay or-circuit controller R. -

- One form of static *re‘l"a_,y which I may use

“as shown in Fig. 2, comprises a loose-leaf con-

30 denser C?, inclosed within a suitable casing or:

box Ct, upon which the contact springs S° and
- 8% and terminals S7 and S® are mounted,
somewhat after the fashion of those on an

- ordinary magnetic relay. The lower contact.

85, springs S° and S° are normally: together, the

spring S° being longer than the other and.

having its end overlying the upper end. of a
shouldered stud S which rests upon the lid
- of the box with its shank extendin
40 through and-held therein to eéngage the con-
-~ denser. Itiswell known thatwhen alternat-
ing charges are imparted to the leaves of a

- condenser, the mutual attractive and repul-

- sive forces which are set up, cause the leaves
- 45 to flutter unless they are suitably confined.

mission of alternating currents, it 1s custom-

ary to use heavy pressure so-as to bring the.
- leaves into intimate relation, which is main-

50 tained by fitting the structure into & tight
and rigid receptacle. In the present case.l
“may secure. the leaves of my condenser at the

. ends or at any other suitable point or points |

~ which will enable their relative lateral posi-
55 tions to be maintained, and prevent the dis-
- placing of the interposed insulating sheets,
. which may be of paraflined paper or any
.~ other suitable msdgterial. The alternative
“sheets throughout are connected, one set of
sheets being joined to the terminal S” and the

. other to the.terminal S® as indicated in the.|

~ diagram of Fig. 1. When the alternating
~ current is sent across these terminals through
‘the condenser, these leaves being unconfined,

- 65 will swell and subside*with considerable ag- |

88, - These re-

“higher pressure thus obtained:

down:

 As shown in Fig. 1, the circuit controller

~ In those condensers used merély for trans-

900,489

-gregate am Ii't.ude of miovement. This

movement lifts the stud S° and so lifts the

upper sprinlg 5%, and breaks the circuit there-
1t

through. will be understood that this de-

_scription of a suitable static rélay for my pur- 70
| pose 1s merely tentative as numerous other

types might be substituted without any
change in the invention, which relates more
parficularly to the system rather than to the
structure of the condenser, although I shall 75
claim the latter as novel. |

It wall, of course, be understood that it 1s-

not necessary to employ the immduction coil
“shown in Fig. 1, since the condenser might, be

included directly in the ringing circuit in 80
place of the primary of the induction coil; as
shown'in Fig. 3. In this ficure the circuit
connections shown in Fig. 1 are reproduced
except that the condenser terminals arecon- -
nected directly with wire 7' and wire 9, all 85 -

of the other circuit:connections remaining

the same. Only a portion of the complete

circuit shown 1n Fig. 1is shown in Fig. 3, it
being understood that the circuit connections

not indicated are identical with those shown 90

in Fig. 1. It 1s-better, however, to have an

induction coil, because potentials of the alter-

nating current can then be ste ﬁegl up, the
eing more

sultable for working the condenser than the 95

‘relatively low potential of the ringing cur-
rent. Another advantage of the induction

coil or transformer is that the primary can be -

‘made low-wound with comparatively few

turns, so that it will offer very little resist- 100
ance to the current passing through it. A

condenser connected directly in any circuit

“always offers a certain amount of retardation

and m order to avoid this, a low-wound pri-
mary 1s preferably used. '

R comprises an induction coil whose primary
r 1s connected directly in the ringing circuit
by the wire 7" and the secondary r* of the -
duction coil has its terminals connected to 110

[the respective sets of sheets of the condenser

(%  The secondary r* is electrically discon-
nected from everything else except the con-
denser C3, but the primary » forms a part of

-the common generator circuit 9—10 passing 1153
to the key K, and having branches to all the

springs k%, k*, k*, k**. The relay K’ 1 m-
cluded in a circuit, 11, 12, 13, 14, 15, passing
through the springs, k'%, k'8. ~ This circult 18
closed, from the main battery to ground, 120
when any. one of the plungers 1s pressed all
the way down: so as to close together: the

“springs, kY, k'®. As soon as the relay at-

tracts its armatures, owing to this closure, 1t
locks itself through the sup]];\lementﬂ;l circult, 125
16, 17, 18, which passes’ through normally
closed contacts of the static relay R. I have
shown the station A equipped with a ringer
Q. and the station A’ with a ringer (.
Ringers Q*, Q?, Q! symbolize three other s... 130



- tions connected across the same circuit, 1-—2,
. as the station A’. Any one of the ringers |
', Q°, Q°,.Q* may be operated by sending.

- out to line a current of the proper frequency; | the contact springs S° and S°. When the
5 since all the ringers are wound in a manner | subscriber has bridged his telephone, the »g
-~ well understood m the art. In order to fur- | consequent increasé in current through the
‘nish proper currents for this selection, I pro- | primary r throws a ‘high potential current.
- vide four generators or other sources of cur-| through the condenser C* from the secondary
rent, connected to the four wires 19, 20, 21| 7%, 50 that it expands and causes the plug §*
10 and 22, leading to the four plunger springs in | to press the spring S* away from the spring S, ng
- the key K. I have shown but one of these | tliereby opening the normally closed contacts
sources of current, marked G, and connected | and breaking the circuit 16, 17, 18. = Assoon
from ground to the wire 22 through the con- as thisisbroken, the relay K’ releasesits arma-
- stantly driven commutator G’, which has a | ture and cuts off the generator, at the same .
15 segment insulated for the generator and the time restoring the continuity of the cord g9

T

35
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from the main b d ¢ in-it
armatures, as shown in Fig. 1, thereby open- | h
ing the cord conductors 5—7 and 6—8, and |
connecting the portions 7 and 8 to the wires

500489

rest -of 1its periphery grounded. The pro-
- portions of the grounded and generator seg-
ments may be varied at will, but they are.
- preferably such and the speed of revolution
18 80 adjusted, that the source of current, G,
~ will be connected to the wire 22 for two

~seconds, and the wire will be grounded for |
- generators G may be and preferably are com-
- 25

four seconds, in each revolution.

mon to the whole exchan

commutators to the various keys at, the dif-
terent operators’” positions.-

15 as follows: Assuming subscriber A to have |

called, and the call to have been answered
in the usual way, also that the calling plug

P’ has been inserted in the jack J” of the.
wanted lime, if the wanted line is a single-

battery B, and draws in-its

-9, 11, respectively. The wire 9 thus leads

- to wue 10, to key K, to generator, ‘and
ground; on the other side the wire 8 goes to
main battéry through the “resistance
The locking circuit for thevrelay K’ is as
follows; B, 11, 12, K’; 13, 18, #, 17, 186,

45

65

from the tip of the plug through the wire 7*

“and thereby permitting a very large increase |
m the generator current flowing in the line,
The static relay R is so proportioned and ad- - _ T
justed that the amount of current required | 5. In-a telephone system, a cord circuit

2

to- actuate a subscriber’s ringer; as limited

by the resistance thereof, is insuflicient to-
expand the condenser .C* enough to break

conduetors. It will, of course, be under-

| stood that the operation of a single party
iine will be substantially identical with the
one just described with the exception that -

the ringing key K would only have one set

of’ contact springs.

|-without altering the characteristic essential
| features of -my + vention, and all -such
“changes are.contemplated by me and are to.
siti ... .. _|Dbe taken as within the scope of my claims.
The operation of the system thus deseribed |

85

I am aware that many changes may be
made in-the apparatus and some changes
. oll- | in the cireuits, which T have l'ierein_se‘t-fort.h,. |
oe, the wires 19,20,

le exchange, the wires 19,20, 90
21 and 22 being taken oﬁ'fmm'the'dlfferent '

~ Having thus described my invention, what

I elaim and desire to secure by Letters Pat-

ent 1s:

1. In a telephone exchange system, an Op—
erator’s cord circuit and calling plug, a ring-: -
ing relay adapted to connect the generator -

phone systems, comprising a ringing relay
aving line -and generator connections, an.
~operator's key adapted to momentarily
close ghe relay circuit, short circiit contacts
y the relay so that when ener-
gized it:will lock itself, and statically oper-

controlled b

Ea}rty line, the','op_erator-."cIOSes the springs | to lme, and a static relay: controlling the 100
BTk by degressmga plunger, whereupon | ringing relay. IR .
o the relay K’ becomes energized by eurrent | 2. An automaticﬁringing device for tele-

1086

ated means controlled by ‘the wanted sub-

scriber to break the relay locking circuit,

ally operaced means for breaking the locking

circutt, and .meatis included in the

.

1T, & e 1ed genera~
tor circuit adapted to-control said statically

_ _ 110
3. In a telephone system, a cord circuit
| automatic ringing device comprising a ring-

| ing.l'elay , al operator’s key adapted to tem-

 ground. | As long as the static relay remains | orarily - close the circuit of said relay, a
50 I normal condition the relay K’ would E)cking circuit closed through itself by the 115 -
- therefore remain energized, maintaining the | relay when energized, and statically oper- .
generator connected to the wanted line. - It ated means then becoming associated with
will be observed that so far as single party | the wanted subscriber’s line circuit, adapted

ringing is concerned all of the ’épringsi),‘lg, to break said locking circuit when the sub-
55 k*, k%, k* could be done away witli, a single | scriber removes his telephone.. 120
- pair of springs being substituted therefor, to | 4. In a telephone system, a cord circuit”
connect & single generator to the wire 10. automatic ringing device coniprising a rihg-
When the called subseriber answers, his tele- ‘ing relay, a generator circuit adapted to be
- phone T, becomes . bridged ‘across the line | connected to line, a locking eircuit closed by -
60 1- -2 in place ofthis ringer (;%’thussubstitut-- | therelay throughitself when energized, static- 125
~ing a low resistance for a relatively high one. -

130




~ automatic ringing device comprising a ring-

ing relay, a generator circuit-adapted to be

. connected thereby to line, a locking circuit

. b

closed by the relay through itself when en-

ergized, means for breaking the locking cir-

cuit, and an induction coil responsive to an

- locking-circuit-breaking means.

10

act of the called subscriber for operating the

6. In a telephone system, a .cord circuit
automatic ringing device comprising a ring-

-ing relay, a generator circuit adapted to be
.connected thereby to line, a locking circuit

- for said relay closed by itself when energized,

15

means responsive to an act of the called sub-

scriber, static means associated with: said re-
‘sponsive means for breaking the locking cir-

. cuit, and a manual key under the control of
~ the operator for 1nitially closing the circuit of

20 4
~ -erator’s cord eircuit and ¢

the ringing relsy. = = , _
7. In a telephone exchanﬁzlsystqm, an op-
. nit and calling plug, & ring-
ing relay associated with said cord plug and
adapted. to connect generator circuit thereto,

. an operator’s ringing key fof connecting a

generator to ssid generator circuit, means

- controlled in the use of said ringing key for

30

“energizing the relay, and a current respon-

sive static device thereafter included in the

‘ringing generator circuit and controlling’said

relay. - L. . S
‘8. In a telephone exchange system, an op-

- erator’s.cord circuit and calling plug, a ring-
Ing relay associated with seid cord plug and
- adapted to connect generator circuit thereto,

35

an operator’s ringing key for connecting a

generafor to said generator circuit,” means

L

- relay, a. static condenser for breaking the

40

~ ator circuit
- denser. .

locking ¢ _
“vice thereafter included in the ringing gener- |
and controlling said static con-

circult, and a current responsive de-

!

1

|

i

{

'

9. In é'telephone_ éxchange ‘qutgm, an cfip;

000,489

erator’s cord circuit and calling plug, a gen-
erator, a ringing relay associated with said
cord plug and adapted to connect generator

circuit thereto, an operator’s ringing key for

connecting a generator to said generator cir-

cuit, means controlled in the use of said ring-

ing key for energizing the relay, a locking cir-
cuit for the re%a,y, a static condenser for
breaking the locking circuit, and- an induc-
tion coil thereafter included in the ringing
generator circuit and responsive to an act on

the part of the called subscriber for operating

sald static condenser. o
- 10. In a telephone system, automatic ring-
ing means comprising a ringing relay, a gen-

erator adapted to be connected thereby to

line, a locking circuit closed by the relay
through itself when energized, contacts for

breaking the  locki

means responsive only to current of large
volume 1n the line as determined by the act

of the called subscriber, for opening said con-

tects. . . : i
11. In a telephone system, connective
means, and associated automatic rnging

means comprising a ringing relay, a genera-

tor adapted to be connected thereby to line,
a locking circiut closed by the relaly '

itself when energized, normally closed con-

‘tacts in the locking circuit, a loose leaf con-
“denser adapted when highiy charged to ex-
| pa'n'd and open saild contacts, means included

in the generator circuit for producing a large
potentigl difference actoss said condenser,

and means controlied by the subscriber in-

answering to augment the amount of current

" controlled in the use of said ringing key for_{ in the circuit, without lowering-the potential.

1n. presence of two witnesses. |

- - WILLIAM W. DEAN. .

- Witnesses: o
- 'M. E. Mzer,

M W. .ZIEMA'N v
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circuit, and static
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through -

70

80

. energizing the relay, a locking circuit for the | " In testimony whereof I affix my signature
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