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o to this hne

C With lhlc, frrranﬂmnmfr the fivst U«pomim tor
Sooanswer
i._subfequent operator, that is, when the first
plug AP is connected
sleeve relay AS associ:
‘nected to the sleeve
second operator attempt to seize this call, Hm |
. -high resistance test relay T3 oi the mumdf
-”-_(:md circuit cannot operate, and this pm-—"
ccond opemtm from connecting
“An answering tip supervisory.
' '1(31.@1*}?' AT is also ass sociated T*lfh the angwer- -

all geizes 1t to the exclusion o

0 @€ :aﬂuw hn
ated Lhm oW1 th 1S CO O
strand  and’ gnrmlﬂ- Al

vents the s

- ing end of the cord and is connected to the

~ connect, LD so thﬂ |
" “seriber desire to reca].l
has been replaced and prm“ to Lhe discon-
. mnection of the operator’s
~ line, the replacmg ot hig receiver energizes

920

- necting relayﬁ AT and AS go that the re-
‘moval of his receiver will again operate his
Tine lamp S and the recail may be seized | m,r
'he same or a different operator. . :

- Agsociated with the calling end of thﬂ eorkl '
< eireuit G, 1 pr'mrlde, N Ll’ﬂ]f}' sleeve relay
30 CS and a calling tip supervisory relay UL
- which are operated in a well-known 1

S _._.-.___"'_;-_ilp strand.

The said 1611‘% I\m ana

and. recall arranﬂement 11'10111&11’19 a link dis-

G coro”-

the 11111{ disconnect relay LD thereby dl._nﬁ}l—-

-~ the two relays (J{)mml] ing the calling super-

S "?10 |

e
~1n the interruj ster circuit, and are mul‘tlply

- connected to different positions of the
. switchboard preferably as follows: The lead
1{.is common to the cord circuits C of the

' :3'5_-_5 ﬁrst thn‘d ﬁfth seventh mnth and e].eventh

ooovisory slgm;l Cla
- ringing s 2150 plowded and to ‘th end I

39
. with rmwmﬁ' wenerators (3, G,
~ and a ringing co*rtrﬁl I*da
. energized “when
key RK is actuated.
IR 18 rLlso provided for alternately con
' ing ringing generator and the calling tlp re-
o la, OT to the called line.
- al&o pmmded (..J(}I‘ﬂplﬂbl no o meter
- and a meber
5 trolled through the common contacts of the
“ringing key RK. Autmnatwlls‘temnn and
| O 18 also
Oto the Obl"‘CT side of battery.
'iu:m O
eulth
condu
Caltern: ate
_‘Oﬂdllf’*hﬂ bt 4:‘:- ﬂ[n(*" *’“1(,1(3 ot b‘]t"(—}? V"
energization of relay 7 fwizahimh S an ener-
“traced ifmm

provided, the operator’s
‘to the cord conductors
sleeve relay AS when connection 18 made for
g calling lme and again f‘hcsf*ﬂpmctfﬂd h*u. the
: operﬂtlolﬂ of thc mﬂmﬂ | o
when connection is ewﬂmied toa m]]i‘d h:n{* |

For the purpose of describing my inven-
tion, it will be assumes! that fho inter rupter

“civenit ‘A is associated with a twelve-posi-

tion switchboard equipped with cord civ-
- cnits as O,

HLOHMLL me\

have provided a party line ey Rm w%uw

8y

_T flll( i _7[

QCR whach

a phmﬂe the 111101114@
- An mtermpmr- “elmr

A eall

o rolay MR

magnet, MM which. are con-

C]IE*COITHBbt of the opemtm S set
g set bemﬂ mnnwio ot
by the answering

sleeve velay

The interrupter A has four in-
terrupter leads, 1, 2, 3 and 4 (,,ontmlled by
the operation. of chﬁ'elem connecting relays

any
the'_--_f@m hy
| p%ltlom

:tha, load.

AT
control the answering supervisery signal Adx
1 also pmmde an mq‘tfmmnwus disconnect.

Ceratn
SW in the battery lead.
one complete cyele of operation of the inter- =
C‘*Ssummﬂ that the ap-
paratus is.in normal 13051&310!1 ag illustrated, =~

hould 2, 6‘111111@- SUD- -
A8 S00N 43 hig recelver.

H‘Oﬂl hlS_

--tm}} 0L ﬂh, relay 7 estab]

nanner, c1renlt

Time

' (1ate

nect- ¢
jcomluctm‘ 5,
register 1s°
9 to the other %1{
zation of

W
Y

W—*}vuw :
oF riﬂuv i, altern wte

“and over conducter
battery.

battery.

1,440,365

pfmt 10n#H, ar l{] lead 2 is also common ‘ro the |
first, third, Gfth, seventh, ninth and eleventh
M ad 3 is common to the second, -
| :-_ﬁmb eighth, tenth and twelfth po-' )
‘s1tions, .:Llld Ien:ﬂ 4 to the second, fourth, ete.,
id istribute the lea,ds s abm L,,'- :

p(}%n‘ 10115

described to quﬂm and evenly d]stmbute_i;-

Tt is to be

method of grouping hut that it is broader 7
mscope ﬂnd the m‘telrupter 1@&{15 may be

assoclated with the 111’11{ cncums ]11 cuny de |
_sirable manner. -~ |
e intel 1"113)te1 ey uut A_ i c:onstau 1*,?' op~-_

- Th

ne but may be shut off by the switch

rupter eircuis AL

a cireuit ?e“ the relay ¢ is- esmbhshed when

the switch SW 1g c]osed traced from ground
*‘*hmuon winding of re-.

lay ty conductor 8, aﬂd thrmwh normal con-
“The energiza- .
- tion of the velay @ closes a circuit for the
b, traced ' om ground over the con-

over the conductor
tact 7 of relay = to battery.

relay

understood, however,
that my invention is not hmned to this exact

80
Lwillnow ¢ describe.

ductor a th10u<ﬂ1 wm@mﬂ of relay b, altel-" R

nate centacL 8- ol mhy t, fmd eonduetor o
The enemlza,-'r s
95

from umund over
conductor -5, through winding “of relay ¢,
alternate contact 10 ot ml.._w () and conduc- -
tor 9 to the other side of b ttu i,

to the other side of battery.
1shes an enermszr

tor wL}_\gr ¢ traced

ing of alternate contact 11 of zeL,u;r ¢ Con-

neets inte metel lead 1 in oppmtwe rela-
is tion with the ving ing apparatus oi its asso-
The closure of alter-

nate cu}tmm 19 of relay ‘¢ establishes a cir-.
105 -
‘Lht'mwh winding Tof rvelay d,

cord cir Lﬂl‘t&

uit for vela ¥ d, traced from ground over

The clos- . B

100

alternate wrmm ) m relay e, and conductor :

ot bdﬁ:ew
{J-‘w"’fr l‘f:r 3:‘1‘: zzLi}ll 11'3::‘; .'

fhﬂ energl-
an energizing -
‘civenit for TeLW ¢ traced from. mmmd over
conductor 5, thr {)11“;1 winding. ot Le]&w}v c,-m-7

L0

emate contact 18 of velay d, and conductor

l

traced from ﬂmunf! over
T[ﬂ’}ﬂﬁh winding of relay 7,
of ra

-....-.-_.-.r_:'

_'f.r_i,* relay f
ctor: o,
"'}.1tfhui H

[ i T W

- ww -

clventd - for I”Lﬂ -

mouml OVer mml Mm

Hmnwh wmfam
nmta{*i 15 of
4y to the other 51(1& of

from frmund OVer . co? 1(?{111,,‘?:{)1‘-.1}

The energization of rela
lishes a cwcmt far 1613;57 b waced .Erom

The energiza--
relay eresta blishes: an ener QIZINg cir-
11h

, *f;:?._ ='_':-f~..nﬂ. OVEer

'Thc-'

‘H /1 o
The energization of relay g estab-

l1she ﬂ*'**i,n energizing circwt for mhy htraced
through
’w:mdmw of relav A, %113@"[‘11%6 O’}Ilt%(,t 16 of o
relay g and conducwr 9 to the other side of

Alestab-
130
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of relay & connects the inte uupter lead 4
with its associated cord circuits. The open-
ing of alternate contact 20 of relay % upon
its de-enermzatwn brings ahout  the “de-

mevmza,uon of the feiay / and the opening

of alternate contact 21 of relay / brings

15

+he I‘ele Y (/N

about the de-energization of the relay m

and the opening of alternate contact 22 of

relay m brings about the de-energlzation o

7 to again 131" ng about another cycle of op-
eration of the mtermpmr & The inter-

‘rupter lead 4 remains in oper a.,twﬂ relation
with 1ts associated cord circuits while re-
lays % to n inclusive restore to normal and
Upon

rela,y ¢ to k inclusive again operate.

~ the operation of the relay v I its HOI‘mcﬂ COT.-

20

95

30
Care common. Agsuming now that a call 1s
initiated ¢

35

40

tact 30 is ovened to disconnect tne 1mter-
rupter lead 4 from its as ssociated cord cir-
The relays continue to periorm the
above cycle of operation and maintain an
automatic sequential energization and de-
energization - thereof at prede"‘e“mm@d -

. sleeve contacts of the ~connected Dluﬁ' and
jack, and through the winding of the relay_

clts.

tervals. |
X will now describe the, nterrupter cireuit

A._ operating in connection with the cord cir-

cuit ¢ which I will assume is one of the

plurality of cord circuits of the first position

vith which the interrupter leads i and 2

it substation B by the removal of
the receiver thereat, line reloy LR 1s ener-
oi1zed over the caﬂmw line ehe ng-the OD-
eration of the line swnah An operator
upon noting the glowmfr of the SIG‘IIEL];S 11-
serts an answering plug AP into a jack J

‘oi the calling line Lharﬂl; v connecting relays

TE and CO in series and causing the ener-

gization of T but not that of (/0. Relay

_ TL upon energizing connects the sleave re-

45

50

2D

60

. 60

_ lme

erator inserts a plug AT

A.S to: the 51 oeve conductor or the cord

-cucmt C through alternate contact 40 of
relay
AS and QO in series followed by the ener-
gization of the tip relay A1 over f the calling
‘Relay AS apon eNEerglzZINg, Closes 1ts'_
alternate contact 41 eﬂecmm o locking cir-
cuit for itself through the sleem coaduc‘rov-

TH, causing the energization of rela

mdependent of the alternate contact 40. The

closing of alternate contacts 42 and 43 of the

ﬁ*’};

relay AS connects the ope*" ator’s set {1
{311’,0111‘5 Wlih the cord circuit O through alter-
nate contacts
relay .
Befom 1:;mceedmﬂ* further
s.‘m’*lphon of the Co;ﬂnﬂc{]f}n we will refer
briefly to the arrangement for excluding
opembma*a
this same line. Assuming that second op—

of this calling line after the insertion ot

the first pluﬂ this second operator’s tele-

phoene will not be connected to this calling

line due to the fact that the test rehy TE

- of the cord.

The relay =, upon restoring
to POI‘II].&] agaln closes 1t<5 normadl commt

head recelver.

selectively by i

ot the spemﬁca,tlon

; 44 ml_d 45 of the callmq ﬁ}em*:a :

with the de-

who may subs equmﬂv connect to

inte another jack J

1,440,365

ot the, second cord wﬂl not becomﬂ ene,rmzed |
because of the circuit esta blished throughf
the comparatively low resistance relay A

Therefore, the sleeve relay AS

of the second cord d@ﬂs not energize and the

“second operator receiving no Teplv knows_

that the call has been s eized.

Again taking up the first connection above
1*eferred to, Lhe first operatov to seize the
75

call 111q111res the wants of the calling sub-

scriber A and assuming that it is the sub-
station D which is Wapted the operator of
the cord circuit C tests a muluple jack of
the called line D, as to its 1dle or busy con-
dition. Should the line be busy the Opﬂmtar |
receives the cmtoma“y busy click in her
Assuming that the line of

.70_. |

80

the ¢ ﬂled C:L_Lc;i ation 1 18 1dlﬁ th@ operator | |

.-mserts the calling plug CP into a mulitiple
Jjack J of the wanted line, bringing about a

series energlzing circult fO““" the sleeve super-

ViSOry relazy CS and the cut-off relay CO*

of the line circuit Lt traced from bmttery

Ll‘l]“OUO‘h the winding of the relay CS, the
90

CO to ground. The opening of normal con-

tacts 44 and 45 disconnects the opemtm‘ : slﬂt.-
O me the cord circuit C.
A key 1LY is provided Whl@h is used whea

A subsar her on & party line is rung selec-
tively by two rings.

y the operator

95

It a *-*‘ubscmber on the
par fﬁr 1111@ 15 TUng SLIGCM‘HG]_}T b"{f one I’iﬂg?'

the key KV is not actuated b
but remains normal as illustrated. Should

100

the called subscr'lbm on a party line be rung

Wlﬂ be more fully described in another part
The OPﬁ'I'&LOl‘
Eulhr depresses the proper x
the party line ringing key RK and as-
%umﬂw that it is the plmwer 47 which 18
pt-ﬂssed the end springs 48 and 49 im-
medwtel}r

RCR

for the ringing control relay
from batter

, normal

supervisory relay CT to ground at alter-

nate contact 55 of relay CS. Although the
 pireuit of the relay RCR is interrupted
at contact 48 when the operator rvemoved

pressure from the actuated plunger, the re-

lay RCR remains locked up over a circu$

oxtending from battery, through alternate

contact 06 of relay RCR conductor 57, con-
ductor 51, llormal cenmet 52 cunductm* 53,
184 0
oround at alternate contact 55 of T'elzw Cs.
| 'Upon the energization of the relay RCR, the -
altemate contact 58 is closed whmh connects 1

and - nmmal contact B4 of relay

two rings, the key 1s moved_'
to its alternate position for purposes as

now
ringing plunger

assume their alternate poﬁrtlons |
the spring 48 closing an energlzing 01?'0111’5
raced
u.,hrmmh the Wmdm@' of the
said relay, conduc tor 50, aitemate contact
48 of the end spring, cenductor 51
contact 52 of the rday LD, wnduc{'m‘* 53,
and normal contact b4 of tlne calling ‘tm

105
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© 7 tact 58 of relay
o éerru ptbl relay IR
 period of enevgization of the relay IR con-
.._:.-:I-"nucts the I'liwrm lead

. LR o318 brought about upom the energizat 10115-*
25
~ when the relay ¢ of said inter mgier'cn-_-
(*mt A s restozed to" normal.

~ fime.

key after the thEE‘IUI_)LH
~ operafively associated wi th the cord clrcuit
85 U the 1.1@11‘11131*11' 1e-
- lay
o Lac;t that the mfeiwpwr lead 9 iy connected
LO the CO“{‘d cirenis O after the first relay o
N ise has de-ener oized, and therefore
'110 ener gwno cireult for “the. Jdmy (1 R m_L}fm._:_
cord cirenit O can be established.
“readily apparent that the code ving cannct.
 be transmitted until the apparabus
'pomzmﬂ to transmit o full code signal.
T have found by ¢ Ypenmem that b“'f 11111—'.
" _”1111:}- the relays'a to » of ix terrupter (,L_{,mb;_*
¢ of the operation occurs
gec,oildg very

J‘IJS_

| 0 I;

45
- _fff so that one: el

. satisTactory resuits
.' placm the lead 1 in operative: 1’5‘1@111@"1 with
g associated cordl circuits, during the pe- ¢
','_im}g watus
taining o
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L ene* oization of relay
opens 1t
. -':11”1Le1‘1"u pief_ leaa 1
Cits aaamwmrl cmﬂ cireuits
~one second o1 um

- 60
IR 'Q.tﬁ:'ﬁ*u s’)tel “{Eﬂ,ﬂ
tion ﬁ?’l..{‘ 1ty
Gie first peried

".161% ¢ whmn de

',:comaet 80 of relay- |
‘ternate contact 60 oi key KV alt emm@ con--
RCR, and *"*hiounh the m-
ihe first.

.- -:‘:;ald relay Lhe alternate cmmc 59 of relay
RCR, and the alternate contact 77 of relay
GR ‘to eround. The. oper:m}r pow actuates
the key hﬁ’ to close its alternate contact 60 a
‘and - assuming that {:11 opw%or has actu-'-
ated the said ke Y at the oeommncr of gb'i
- eye

will
~previously deseribed i
ﬁ_lmelzupte“ circuit A.

8. Of ower%mn ih@ interrubter lead

J_l Cf}l’ln“(,mﬁ{}}il

Wle_ first energizing
circuit for the relay IR  extends ifm
upter lead 2, the

lay o, the 1nterr alternate

T".}
H_m
LO b%tu@ry
62 a,h ourrh ah-..,l"_n ate

elay iBto 111’1% _euhe call bell
M substation I, as

contact 61 of
of the callect mb cribe:
described in me pxewoas ‘connection.
second period of energization of uhe relay

of the Iehy o oi the ind e,u_upuﬁr 011'01111: A

elay IR 1s again energized over the circuit

'-;-_prevlou,s?y Ll.a;ced to. boﬂne% *he rmﬂuw,
Jead 62 to the called line, to. operate the 7
~eall bell of -the called subs seriber D o second
- Now should the operator depress the
lead 2 has been

‘- once, no cumtmn o1

L:m mH be- bf@ﬂﬂhb abotit, due o ihﬂ

the sex

LWO- *tm‘rd
a1 be 0nin rined.

in about f{}u and

d relays @ to 7 are ¢ =’1O""__01x:{]d and relays
~? and ¢ are de- enETGIZIng due to the

normal CQIMU

'mnm];(;m@ 2g 18 T*eU under bO(;d 1%

| Eﬂ&ﬁ{:lsll]@d o

be co:nmc;‘ted mn &mconnecmd twice as-
Tlui thO '.
ative- 1813{11@}? for ‘its first period of two-
v thirds of a second of time.
ground ihlougb alt emme cmuacu 28 of re-

eoaauc,um 81, al- 3

*.mi"u firet period and off for two -thirds

'- ”“he'.

| “5]1“!1‘{1&) su,o vds - of time.

“in L@T‘IUDtGl thirds seconds of ¢

,E;b arted..

Cative ¥ e]a,{,mn for -

1t 18 thus

18 m &
_-'p]&cm }Oaﬂ 4 1n operative re slation with its

W whmh energization
~ ihig placo% the
i op &1 tlm relation wi 14h.-
-101 Q peuoo ot
. and off For me c6 .*“1{1]_
- two-thirds seconds ami 2 New C‘”Cl(} s agein
11"“._. .
s pl{wec}m Opemilm rela-
rd circuits for
bw,r the- de- m}{}fﬁ”l”’lﬁlf‘ﬂ ofF

u"}_efwlmtﬁ*l operates re-
lay o, the Smd BiC !m, 0 rei NaIning. ﬂﬂ(}l‘ﬁ"lned.w

t‘mm Gn.u 10110' fmd one
1D vﬂmm.ﬂ
_lee 111.1,_{ ny

. 1 ,LL%O,SSE‘» I

whﬂc rd& e ¢ and e are de 81161‘01711“1

thus pmmmr the lead 2 in operative rela—

second of time. The
the velay e brings about the enef‘olm’cmn of

.m«on ior luu ﬁrﬁt mmod for Lwo—ﬂnrd@ of
de- ﬂﬂermmtmn ot

relay p Whldl places Jead .3 in opemtwef

lehtlon W1 ith 1ts

asseciated cord circults for

the first peviod while relays. f and g are -

a second perind. while relays & anc

de-energized which pla ces lead '8 in oper- ..o
The de-energiza- -~
tion oi rehy g agaln causes the opemtlonff
oi rvelay o 'to “’:ﬂace the lead 2 in opemtwe KU
relaticn with ﬂcs associated cord cncuus for- - -

i -aré 80

de- L‘lLI"Plz’ed thus placing lead 2 in oper-f R
amve e 1&4310*1 for its. %0011!4 .pe,mod for two-

th] m of a second of time.

-The lead 2 will
be eonﬂe(,ied Hfor two-th1rds seconds. .

secm},d‘% wrntle: lead 8 is cennected for two- -

thirds of a second for its first, peried.

The =
f. ;le; 2 is again connected for two-thirds sec-

nas whﬂe lead 3 is diﬂ@@ﬂnected for +wo- o

Thus terrupter
lead 9 i dl%ﬁnnected for

2, ﬁLﬂOti’lBI operation of the 1"61&7 » is brought

about to w];m? the lead 3 in opemtwe rela:
tion with its associated:cord circuits for its

90 .
two and Lwo—,;-p R
ime until m‘lOthB cycle of -
f___ct}emtlon for b&ld interrupter- lea vl 9 18
[non the de-energization of relay =

o5

second . penud while relays 4 and ko are

de-energized. thus placing Jead 8 in oper-

second peuod of two

second  period,. again commected for two-
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Fwo and Hwo- Lhn'ds seconds of time, until .

;s:’lo‘her'cvej_u: for the ﬂlterrumtel lf._,ad 3

hmm geconds: 1{:1 then . d1sconnected for

started.. The de- mermzatmz} of relay %

;'r"l

ated ‘cord clrcuits while “dm,fs; I5m aﬂd

n I‘QC‘L(} od and relays @ to % again operat
during the next cyele. *"huS phemﬂ the ku,{,f _
4 :n operative relation for abeut one second
foxs hﬂzﬁ mrl d:a%onnectmo it for about three
gejnﬂ w o-thirds secondc‘

going, it is apparent that In
to i1 qll&lﬂit

nay arrange the

dw“m.ﬁn o1 time L
Relferring _me«. to _:_“w -9, I .:,Lmv

magneto line of an’ ow*lm ge 15 %nefaﬂy
equipped with a - pmmhtv of -subscribers’
substaticns and code ringing is used as 18

réll known in the art; -such. A8 0N rmwj two
mmt mwtmulﬂﬂy dli‘ecie& to_;_"' o
- ag just described aﬂd Iprovide
c the. e‘i;c} aqwe 2 rxim 1"“‘? 01 :s;eys V N 13

short rin q:., ere

']l'."
'.Lll_-'

T‘wm Lhe fore-

Various. cade% con- -
LY ‘a&:;m‘f {,.,O_mbl_numm: and - o.i__aﬂy_

mt,-»-_ :
ch ._nnml mwrlu_pt ST A1 m“emem m)u*fmng PR
"m (mmeciml *mth MAeneLo. 1111

100

“thivds of a second. The lead 8 will thus be -
2O LE‘C{%E{ _g_(;]‘- bﬁ*‘{)-—thll {:l & E‘Condsﬁ th%ﬂ (]1 _
connected for LWo- thirds seconds for 113@,
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- Ot

called suommbei at substation D

N r
3
' -4

plug andjac‘k, and Sléeve'cozlduefor of. the
cord circuit Cl to ground at alternate con-
tact 133 of relay 104, When the first t projec-

tion 101* of the dmL 100 disengages the

spring 128, said springs 128 and 12 9 assume

their now chﬂ positlon mtﬂum}tmﬁ the pmh
When the second PLo-

of the ringing current.

jection engages spring 128, said contacts 128

and 129 ave aﬂ*am closed to transmit an im- .

pulse of ringing current to the call bell of me
Thus th

- two long rings, which we have assumed ATe

 the code 1 ring (}i - the called substation D*, are

15

50

50

60 T

1t to momentarily .

“the eontactﬁs 112 and 11
operation of the relny 105 to aoain comblete

- remain at
| _Tfl';‘,hﬁmlbu{'ﬂd until the

| "uhu contact 119 »

transmitted to the substation Dt Tusi, he-

fore the Lomplﬂtmn of one complete revolu-
~ tion of the shaft upon which the disks 100
“and 103 are mounted, the pr "ojection 116 upon
~the disk 103 enga@es the spring 117 causing
engage contaet 118. ThlS' |
closes a circuit t’lmugh Teft hand winding of
relay 105, over g circuit traced from b%tter*}r'-"'
~through - the closed contacts 117,
--throuoh leit hand winding of said relay 105,
altern ate contact 135 01 the relay 104, and
conductor 114 to the other side of battery 3
Since the relay 105 is differentially wound,

anc 118

the circuit through the left hand wmdma‘

of relay 105 brmoa about 1ts de-ene rmmmm‘t -
~and the opening of contact {24 of I*ﬁhy 105

opens the lecking circuit of said relay 104,

which relay restores to normal and- mtel—
rupts alternate contacts 132, 133 bl"lllﬂlllﬂ"-
current,
Thus a pmucui@r code 15 rung once ; then the
ringing is automatically %*topped
| “erator to 201N 3
Sagain depy esses the key N to its fully

ahout disconnection of rmnmﬂ
The op-
cime the called subst
de-
2,001N mamemmﬂv c]osm

340 bring f‘rb(,nt a,iw

pr ressed. position

a cycie of opex 210 as |

ust deseribed.

“The disk 103 with its projection 116 acts

as a guard against splitting up of the dif-
ferent code T1NgS &ssnmmﬂ that the oper'—-
ator has depressed a key aifter the projection

| .116 ot disk 103 has passed the springs 119
- and 117, no e*'mrﬂlfatmn of relay 104 is
" brought abou* as the
relay is controiled by the coataeb 119 and 1
120. Thu contacts 132 and 133 of relay 104
normal and no ringing current is
disk has commeued

energization of said

evolution, when the projection 116 engages
wmd prings about the C?Oblrw
of contact 1‘3’0 with ﬂwt of 119 t{) energize

relay 104. | - S |
_' ihm *‘wtonmim cod@ 1111{}'1_11@ 18 Don- inter-
fering and mummatw m 1ts getion
plur ahty ol keys in different cord circuits

may be depressed simnltaneously without
interfering with each other.

20 that 4

While 1 have shown and described my 172-

_Ii-ﬁfen‘tmn in connection with certain forins of

Iink 011“0111360 it is apparent that my inven-

_tlon 15 of broader Qcope @nd may be used in

1011 T)l g I

| _(_,-l_ 1O L

tion Lﬂle*ohohe llm&

_;ll]? G

thereon and

1,4‘4‘.0,365

connectmm with any form of link circuit and
that many modifi
be made in my apparatus without depa:r'mw
from the spirit a.nd scope of the same.

Having deseribed my invention, what T

cinim as new and desire o ¢ ecure by Umteu
States Letters Patent, is: '

1. A sign &ihnﬂ

cations and changes may

70

SVS stem of the clmrﬂwrer

deseribed mdudmﬂ a poly-station telephone
-1‘1?:1“_;j o manual link cireuit for connection to
e sald lmu code ringing apparatus associated

with said link circuit, a piurality of switches

confrollable by a central office operator for
conmne camo the said cede ringing apparatus.
to said Lelephonu line to a,utomﬂucaﬁv codle.

ring the substations thereon, and. substation

COHLL‘ON@d means for operatively disconnect-

ing said code ringing %pmw atus from wa]
.tﬂlepﬂone line. | | o

o A swnalhﬂﬂ SVStem of bhe Ch%racter

described mcludme 2 polywta:tmn telephone
line, & manual im & circuit for-connection to

sald line, code ringing apparatus associated
with sﬂid link circu 1t a plurality of switches
controllable by a central oliice operator for
connecting the said code ringing apparatus

“ 111” 111':1;#_: :,'.,r.
111 recelve s

ny gubsmmon Upon sald line
tull code ring, and substa-
b Vi

_Lwﬂ controlled . means for 0pe1*at1vely dis-
flppflmtus

1(1 telephone line. .
A telephone system muudmf} '::n c,ﬂhnn-

connecting said code ringing:

HOH’I
"

.:Lnd L (1]?(4([ teiephone line, a iﬂm ality mL

subgtations (i}*)_necitd to said alled tele-

rn connecting said lmes 1n conversational
code ringing apparatus associafed
with said link cir eurt and an operator’s

for connecting said ringing ‘LUpd,latUS with

code ring the de
line and “or disconn ecting one of said plugs

from the other of said pair of plugs.

key

90

to gaid "’“ﬂlephom line to m1tonntmally code
ring the subemmen therean means for in-

95

1()0

-*D]miw I‘iﬂn “a link civeuit provided with a
'lmu OF 11011114111; connected terminal plugs

105

sald called telephoae line to antomatically

sived substation upon said
g 110

4. A telephone system ine h‘iumﬂ poly-sta-

- plurality of connect-
Ing 11111{5 TO1 1%@100119

said link
]; associating tho different codes

link.

.:l-.--f-.l.,...,.,.|

5. In a telephone system,

called tfe]ephm e line, of «

trolled means for opervating said code ring-
ng amparatus to 5{316(31,1“%761}7 automatmaﬂy

cting said telephone
code riNEINg ﬂf}lmlmm common 1o
circuits, switch keys for individual-
H:h the o
said Tink c1*~**c111m., and means responsive to an
operation of one of said keys to connect the
_Cﬂeguefl code with o called one of s
to automatically cede ring the substations
for dlS”OllT‘@Ltlﬂﬂ said ealled
line from the associated connectrw "
the combination
with o manual lnl cumm connected to a
ofle ringing ap-
paratus for gelemweh? ﬂonmhﬂﬁ the substa-
ticns upon said called hne, Operator. con-

aid lines 120

130'
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signal the desired one of said substations,
and means controlled oves suld called tele-
phone line for ilScl%SOCl&E].ﬂg sald code ring-
ing apparatus from said ealled lne.

. in a telepheﬁ Sy emm the coimbination
Wltﬂ a plug-ended link eiy L’ it connected to
a poly-station telephone line, of code ringing
apparatus assceiated with said link cireuit,
2 plﬂmhtv of switch kevs for selecting me

code to signal a desired substaiion 1POTL Tk ls!
ime, and means cont 1elledb GIE ei sid keys
to connect the desired Cede at predetern ned

*

4.

intervals to ew‘eql the desired euee vion
npon sald ime ana for dlSCOﬂfﬂU” N said
'mL cirenit from sald telepheﬂe line.

A telephone system 11101ue1m> 2 poly-
etetmn Leiephem line, a Ik cirewit Tor ex-
tending a call to sa; id line, code ringing ap-
paratus for f‘*eleetweh Slﬁllal].lﬂ“ fhe sub-
swtlens upon sald ]me a selective device

controllable by a centra 11 office operator for

selecting the deeired code, a relay control-
heie b. said selective device to associate the
coce ringing. apparatus with. the emfl line
to .;eUi'OIIl”l‘LlC;l]}V sienal the desired substa-
Lmn thereon. and entenutme iy uumeh,l
neans for de-energizing said relay to dis-
esse(.,late saidl code ringing apparatus from
saicl line. |
3. A telephone system comprising sih-
seribers’ polyewtmn ‘“elepnm’]e lines, a plu-
rality of DLink cireuits for interconnecting
said lines in conversational civcuits, corle
1*1ng:mg apparatus associated with sa aid link
circuits, operator controlied switches for
5e1ect1nn codes, a relay for connecting the
lected eodes te called lines to automatically
51011.-,1] the desired substations thereon, ml{l
1eley nemng controlled by saxd o])em‘te* Sk
switches and subseriber controlled means
for deenergizing said relay,

9. A elolmlhnﬁ system of the charvacter
{le:embed “including a plug-ended link eir-
cut connected to a poly-station telephoune
line, code ringing apparatus assoc mted with
said link enemt, an operator controlled de-
vice for connecting said code ringing ap-
paratus to said ‘Lelephene line, means for
eutem%tleelly operating said ewnalhﬂg AP~
paratus to insure that a full codle ring will
be applied to signal the desired eubstat“fon?
and automatic means forr operatively dis-

connecting said code ringing epperatue from

said telephone line.
10. A ‘telephone system incliding a called
subscrlbel s line provided with a elumh‘t“‘f

of substations, a plurality of sources o ring-
ing current located at the central exehqene

'the number of substations connected to s?ud
lime being =2

mu Itiple of the number of
sources of ringing current, and code ringing
apparatus for eonnectmﬂ‘ caid sources of
ringing current to said Tine to ewnfﬂ the

desn"ed substations thereon. |
11. A telephone system including a called

subscriber’s line provided with a plurality
of substations, & plurality of sources of ring-

g current located at the central ezehenge,.

the number of substations connected to said
line belf{w 3 multiple of the number of
sources of ringing current, code TingIng
iechanism, and opemtel controlled means
ﬂm connecting saild ringing current to said
line via said ringing meeham m to signal
desirec‘ substations upon said line.

12. A telephone system inciuding a callec
subscriber’s hee provided with 2 phu ality
of substations, a plurality of sources of
TINQING Cuz gent located at the central ex-
eh(mee the number of substations connected
to said line being a multiple of the number
of sources of ringing current, an operator’s
iimk circuit fov e‘atendmo a connection to
saicd Iine, code ringing mtezlupe ' mecha-
1S, and ()ijel“lt(}i eontl olied means 1for CON~
eetinf said ringing current to said line Vm.

. gal1d (‘ede rINgInge meehamem

3. A telelheﬂe svstem 1neluding a ea]led

subsertber’s line ps eweed with a plumllw

a4 pluz ehty of sources of
ringing current located at the central ex-
ch*ume the number ef subeteimne con-
nected £o sald line being a mulﬁple of the
number of sources of ringlng current, an
epereter link circuit for extendmo a con-
nection to said line, code ringing mterrupter
mechanism, operator controlled means for
connecting said ringing current to said line
via said code ringing m-ﬂchemsm and auto-
matic means for dmcennec‘tmcr said code
]hlf Ang apparatus and said ringing current
from gaid telephone line. -

14. A telephone system including a c,alhne
snhscriber’s line and a pelshﬁ*tmlen alled
subseriber’s line, an pﬂlaters link cuemt
for connecting said lines, code ringing ap-
paratus .:aee(}emteﬂ with said link eneuif
switchboard m)emtm-eenueﬂed Means for
connecting said code ringing apparatus to
sald eaﬂed line and for insuring that a fnll

Ot eube Nt100S.

code ring will be applied to elﬂnel the de-

sired substation upon said 1111e.;. and auto-
matic means for disconnecting said code

‘ringing apparatus from sald called line.

15. A telephone system including a calling

and a called telephone line, a pluraht ¥ of
substations connected to said called tele-
phone line, an operator’s link circuit for con-

necting said lines in conversational circuit,
code ringing apparatus a associated with S’le
link cireuit and common to a plurality of
telephone 11*’1ee switchboard operator con-
trolled means for connecting said code ring-
ing apparatus with said cqlled telephone lme
{0 ewl.,emetwelly code ring the desired sub-

70

79

&0

83

90

100

105

110

120

128

station upon said line, aﬂd means Tor Insur-

ine that a full code rmcr will be. epphed to

eeld called Ine.
16. A telephone system including a call-

ing SHbSCT‘LbeS tolephone lme and 5, eeﬂed

130



10

o subsol 1ber S | poly Smtlon telephone line,
* manual link circuit for oonneotmg said lines

SOt

sy enemtor |

in conversational circuit, a Tinging current

relay for eonneotmﬂ said ring-
mg ourrent denerator to said oelled lme

'eocle Tinging apperetue for differently -~

| erglzing said relay according to the desired

10

15

- ing eumem ‘generator to said oallefl lme,"

20§

substation to be called upon said line, and

‘means for preventing further energization
of said relay controlled over said called line.
I A telephone system including a call-
ing subscri ber’s telephone line ‘m(l a called

subscriber’s poly-station telephone line, 4
manual Iink circuit for eon*loetm ¢ sa1d lines
in conversational circuit, a }*-mo*mﬂ current
_'genemtor, a rel‘w for eonneoemn said. ring-

code ringing eppei atus for differently ener-
£1zZing seld Te

euoetamon to be called upon said line, and
substation controlled means for (fllo(‘OH nect-

ing said relay from said code ringing ap-

B oemtus to prevent fur eher opemtlons ol: .:-,.:ucl
o relay o r .

TR
seriber’s poly-station telephone lines, a man-
ual link circult for connection to one of said

lines, code ringing apparatus associated with

- 30

. ring the d

'35

- necting said code rmounﬂ* epparetue from r
said telephone line.

19 A telephone system m(_,ludmo eubsomlw-'

40

18. A telephone syetem 11"1oludmn %ul)—

sald. lmk circuit and. common to said lines,

0 switchboard operator oo:otrolled means fol_'
_connecting said code ringing apparatus with

said telephone line. to fmtometloallv code

esired substation upon saic line,

" means for i mmsuring that a full code ring will
be applied to said oalled line and means con-

trolled by the called subscriber for discon-

ers’ poly-station telephone lines, a link cir-
cuit for connecting said lines, a plurﬂhtyr ot

- sources of agnalmo (,urt‘em? code’ ringing

;':;."-4;5

~ paratus oonneots one of said sources of cur-
- rent to the oleled one of said lines to auto-

matically ecode ring the desn:'ed subetetlon '

- apparatus, means for operatively associat-
~Ing sald code ringing apparatus with said

link circuit, whereby said code ringing ap-

_.upon said line.

55

65

_;mg apparatus

20 A telephone system moludmfr subsorlb-

ers’ poly-—stetlon telephone lines, a link cir-

cuit for connecting said lines, a plurality

of sources of swnelmn eurrent code ring-

, means For opera‘twely asso-
ciating said code Tinging apparatus w1th -
~sald Jink cireuit, Whereb

~ apparatus oonneots one of sald sources of_
- current to the celled one of said lines to auto- .

eeld code ringing

matically code ring the desired substation

opon sald line, and autometlo means for in-
suring that a full code Ting Wlll be appherl.-

to sald called line.

21, A telephone system 1noludmg subsor1b~ -
ers” poly-station telephone lines, a link e¢ir-
cuit for cobnecting salcl llnes a plnrellty of

-subem iber’s line, a manual link |
~connecting said lines, a plurality of sources
of .nloﬂelmn current and code s 1onwlmcr A]-

lay according to the desirved

1,440,365

eouroee of ewoelnm current, ooele rmemg"
eppemwe means 4’()1' opereewely associab-
mg said code ringing ppma’ms with s said
link circuit, Whereb}r said code ringing ap- -
70

paratus oozo:oeets one o1 sald sources ol cur-

rent to the: oalled ‘one of said lines to auto-

n'mmoell** code ring the desired eobehlloe

assoclating sen‘l code ringing meabs and
selcl sources of current from said called line.
2.4 ielephoee system melulheﬂ a cail-

lpon Seld line, and automeho means 1ot Cl15~ o

ing evbuembel s line, a poly-substation called

CITCH 111 lm

80

pemtue associated with said link circuit, and

said sources of
called lne to mtometlo%llv code ring thﬂ'
desired substation upon said line.

,mb o1*1bere l:me., a manual link onomt

connecting said lines, a plurehw of sources

of mnehnn current anfl code signa llng ep-—_

-pfm‘etus eﬁeoembecl with said llIllx cireuit,

23. A eelephone systert including a Uul _
ing-subscriber’s line, a poly-subst ‘"L‘tiOT'l oelle{l-

‘means for controlling said code 1111‘:;;11{:: ap-
paratus to cause the same o apply one of
signaling current to 5al~.l

e

j90_'

means for controlling said code ringing ‘uo-' o
paratus te cause the same to apT_)hr one g

“gaid sources. ot ewnelmo current to said

called  line to - alltonneloﬁlly code ring the

desired substation upon said line,-and sub-
‘geriber- controlled mea‘le for cllse%‘eoeletuw

said oofle ]

24,

paratus from. said called line.
In a telephone system, the oombmu

tion oi a elo'nellmg cirenit melorl ng. & plu—

rality of signals, each signal consty neted LD

respond to a pwtloulfzr one of a plurality o

currents of different character, means l{_ﬂ

producing a number of currents of different
| 'oha,moter

_'oh.«;ud(‘ter'- of current shs 1 be oormeotul 1m

nieans  for detet'mmmﬂ which
said cireuit and mechanism for moclllvmﬂ

the current thus connected 1nto the (Gt omt

'_e,ooordmﬂ* to a particular code.- --
- 25, Tn a telephone system, the eombme—. o
..’rlon of a signaling cirenit, -a- plurality of
“tuned ringers eonneeLe(l in. said cricuit, a-
“plurality of sources of current of cllfferen‘f

frequency adapted to be connected in said

‘circuit, said sources producing current of a
.frequenoy to which said ringers are Tespon-

100 -

"1"'0_5 .

110

'1:-'15 :

sive, means for selecting eael) of sald sources
eml connecting each in said ecircuit, and

mechanism for"breal{mg the current from

said sources up into perlo(ls aooorclmfr to a

certain code.

26. In a telephone System the oomblm- N

tion of a SlG”HallIlﬁ‘ circuit moludmcr a plu-
rality of Slﬂnals, a plurality of sources of
sienaling current for selectively. operating

125

said signals, mechanism for- selecting and

connecting said sources in said cireuit, a plhi-

rality of devices for modlfymg the effect o
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nals, and means for selectively causing said
devices, ench independently of the other,
to modify the effect of the current irom
each source upon said signais.

27. In a telephone systern, the combina-
tion of a signaling circuit including a plu-
rality of tuned ringers, a plurality of
sources of current for operating said ring-
ers, each source adapted to produce a cur-
vent of a certain frequency calculated to op-
erate a nlurality of said signals, apparatus
to selectively conmnect each of said sources
in said circuit, a plurality of commutators
differently arrangecd, and means to cause

each of said commutators to interrupt the
current in said cirveuit from each of sata

- 30Arces.

98, In a telephene system, the combina-
tion of a signaling circuit, a plurality of

signals in said circuit, a plurality or sources

of signaling current each adapted to pro-
duce current of a character to which a plu-
rality of said signals are responsive, mecha-

pism to connect any of said sources of cur-

rent in said circult, a plurality of devices
having differently arranged contacts, and
means for causing either of said devices to
interrupt the current in said circuit from
either of saild sources.

99. In a telephone system, the combina-
tion of a signaling circuit including a plu-
rality of signals, a plurality of sources of
current each adapted to produce current ca-
pable of operating a plurality of said sig-
nals, means for selecting and connecting
said sources in said cireuit, a plurality of
devices éach adapted to interrupt the cur-
rent from said sources according to a pre-
determined code, and a single key mecha-
nism for determining which of sald devices

should act upon the current in the ringing
CITCU1T. .
30. In a telephone system, the combina-

tion of a calling line and a called line, a. sig-

nal on the called line, a cord circuit for con- 45

necting the lines together, an answering
switch for connecting the cord to the calling
line, a calling switch for connecting the cord
to the called line, a ringing circuit including

2. portion of the cord circuit and the called 50

line, a 'source of signal operating current
adapted to be connected 1n sald circuit, a re-

lay controlling the connection of said

source in said circuit, a circuit for said re-

lay, a second relay controlling said circuit, 55

and a circuit for the second relay controlled

by the answering switch.

31. In a telephone system, the combina-
tion of a calling telephone line, substation

apparatus thereon, a called telephone line, 60

a sienal on said line, a main station, link
conductors at the main station for connect-
ing the telephone lines together, a switching
device for connecting the link conductors to

the called line, a signaling generator at the 65

main station, means to connect sald genera-
tor to said signal, including said called tele-
phone line, a signaling key including key
contacts controlling the connecting means

and mechanism, operable independently of 70
said switching device and substation ap-

paratus for relieving such key contacts from
the control of said connecting means.
Signed by me at Chicago, county of Cook

and State of Illinois, in the presence of two 75

witnesses. | |
ROY W. AUGUSTINEK.
Witnesses:

G. A, YANOCHOWSKI,

Wrr. BERGHAHN.
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