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Applimtlon ﬂled J'anuaryam, 1906, Berial No. 295,753. Renewed February 25, 1918 Berial No. 219,158,

To all whom it may concérn:
Be it known that T, TavLsor G, \1 ARTIN,

Bpeciﬂcation uf Letters Patent.

and l‘&hld(‘llt of Chicago, Cook county, 11i- |

Hois, Imu., iny ented a certain new and use-
ful. Improvement. in Telephone - Exdmngu
Sv:-,tum‘h, of w Im h the full(m Ing is n speci-

hcutmn.
My invention relutes to telephone watmna

in. generul but more particu arly to auto-
~matic or semi-mutommtic tt-l(r-phmw svstens,
“and’ eslmcm]ly to . automatic telophmw ¢X-
“clinnge appuratis of that. purticular char:
acter in- which, subscriber-controlled trunk-

select iy g, and: Tine- connecting sw itching nn-
chinery. is em Moved, the expedient for en-

abling: the . subscribers to control. the said
+ muchinery. consisting. of. subseribers’

Im-
pulse. transntters or cullmg devices s0 con-

structed: that any calling subsériber can
tranguiit .tlm electrical; nn]}ulws heécessary
for callﬂ
_seriber’s: Time.

- the lmmber of :t“nv ﬂﬂlt’}l sul}-

Gﬂnﬁm]ly statwd the ub_]wt of my inyen-

tion. is: the provision uf- an unpr{;ved L nd'

 higlly, efficient teleplione systenu.

30:
- seribey’
of means for establishing u trunk-line con-

3%

40 1

45

50

pecml ob]e('ts of my mvention arc the

pr(w:mun of an 1 mprmed repeater for use
1 vbtub]mhmg a tulking circnit betwum 0
subscriber: . of one exchange and. the sub-

f another exchange; the provision

nection between. a. subseriber of a cominon
hattery sntomatic telephone exchunge and a

subseriber ‘of a locyl battu"\* automutlc te]u-—

phone_ exch:mge., the }er ision of an im-
broved construction and arrangement where-

v the ealling subseriber of the common bat-

tery automatic ewhzmge wﬂl Tecelve cur-
BSOS gk 00N a8 colmnee-

wil bet\\ eulj lw- e tmd tlia:

rent for tmla:m?!I PUEPUSES a8 500

tion ig establi

repenter tlu-’uugh the medwm nf which con- -

nection is' then. to: be estublished with the
line, of the subscriber of the second or local
¥ sutomatic exclinnge; and the provi-

4~ winding

“maneitly t:l()'-»ed TJocal ¢irenit:
circuit at said sub-station includes the rmger
18, the ringer- cn'cmt-qpﬂngs

battery
sion 9 L eortain: dﬂttll,ls atid- faatm*es of 1
prmreme’ilt tending to-increase tlie |
ficiency dind: serviceability of telephone ap-

-parntus-of this partienlar churacter.

In certuin vespects my- present-invention

1% tlltl nuture of an. mlpl‘m emmt (m th&

. Hoplmue exchange system- disclosed in- my’

copending. upphvutmm berml Nos. .2,0 ,T28
o al 204,668, '
55

general e}__'"-".

| 7'l)i'1(1gt*d seross the main luw

To the foregoing and ntlwl usefu] ends,-' _;_hmk 1S up. hm\ evor, the smﬂ brldge 1S open.

]’utvnted Oct 22 1918

1y 1mvntmn cnnbl&tb n nmttera heremaf-? |

ter set forth and clammed. |
Figures 1 and 2 lllll’-atl'llt(* olmgrmmnutlu

-nllv the means uml}]mul by a subscriber

of in automatic common lmtwrv exchange in
ocal

calling a subseriber of an automatic
Imttm\ exchange. The two exchanges ave
connect o by tritnk- lines one of which is
shown termnmtmtr at one end in the repeatey
R at the calling (i"t‘llfl'l] station dlld at the
other end in the mﬂ;ml-aelwtm
wlled central station. '

at the

60

65

Fig. | shows the ¢common hattery bllb-‘%tﬂ-

tion #HHIU and first-selector I nllutted to
said sub-station and the repeater RR.

Tie. 2 shows the second-selector § and a

connector (' connected with the hne leading
to the sub-station #2420,
which line j first-selector K2 will be recog-

nized. which: bE](IllU‘b {_‘\{:lllbl\ elv to the line

#2420,
Fig 3 15 a ¢ lmg'rum nf a first- aele(,tor

Fig. 4 is a dingram of « connector.
lue sub=stations, emploved in” (‘1)1!]1&(‘“(111

~with tllL cominon battery exchange in ques-

tion R1'Q At of & well- known' andd bmtuble
type.  Subsstation
'once recognized by the peculiar switch-hook
2 whicly 1§ nmde witly a mlnlber of ceam-like

arms 3, 4. 5 and 6.0 The primary ‘circuit at
suidh station when in-use 15 bridged across

the main Tine and comprises. i séries -the
primury winding: 7 of the mdm-tmn coil 8,

a transmitter 9, a cotple of- springs 10 aml
11 nlent]ﬁe(l with the signaling-button 12,
and two springs 13 and 14 by means of
which the said circuit is mﬂmtauned closed

brideed across

70
75

30

#7000, for instince, is at

85

90

or opened depemluw upon: whethier the hook:

15 1p or down. .

heok- -spring not sheywn. Thie secondary cir-

onit, uuulm ry t’o the pnman . comprises the

secondary
7 of thé induction:coil 8 in . per-

The ringer

said. re(&eug-r i series wath the

19 and 20 and

the condenser 21. C‘»mﬂ cirenit” whllo the

normally

\Vhlle the

SPrings into dontuct, and

Suid- ook is lleid pivoted
by one end ‘to tlw serew 15, wnd- | is' forced to
rise whenever the \\*mght of the réceiver 16
s l'mnmed froi it. by a Sllltﬂblt‘ switch-

'.95'_

100

105
switeh hipok' i d'm\n 15 cloged by the cam- -
arin 4. that presses the said 1*mgmg -circuit-

110
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bF{‘ﬂ-ll%L the said b}}rmga 19 fmd 20 npimg

~apart after the cam-sirm & is removed. from
The cam-arm 5 controls the: -

the spring 19
continuity of a ground circuit between the
so-called ground-post 22 and the -
terminal (%, by means of two springs 23 and
24 that are included. n said -crreuit.

10 springs and by means of which the main

15

20

DIne-conductors may  be grmmded mmulta-,,_ __
“neously for the purpose of restoring the ex-

latter.
When the hook is de-

- change apparatus in a manner that, wﬂl be;
fully explained.
pressed, as it descends, the said . release-
.sprlngs are forced tngether
,. which latter then engages the latemllv
ﬂ]ectmg extremity 28 of the. spring 25.

faces at an aﬂu'}e witly e.:u;h {)ther SO that

- as the hook gnes down. one. SULchLE of the
-,pr{:u]m,tmu % is engaged by, the .c

AIn-arm.:
and when i, vises. the opposite Sill‘frl(!& is met,

“In:this way, when the hook. goes down the

N 11232?35.,7;' g b

v .o

ground

*“Fhe v curedto the shaft by a screw; 37, "Fhe ;gen-
sub station has. three other springs 20, 26 e

and 27 which ave known as the 1'919dse-"

l|. } ﬁ ol .

., r [ ] ' tan >

& i .: - T " L
] n R ’ . »
‘;'-.- - ,_.,.l,..l“ 11k Yt - -
r ol " -
h . g

» ¥ .
o -5 . . i
- i - " e 1.LI L " I"'"- -

1o lted within ange (}f the (*(ml acts of their

respective hanks:50 and 51, Said wipers are

not.only: insulated. fronythe. shaft, but from
each other-as well. Among the details that

are associatéd with the shaft is a cani-piece
56 which 1s of a split sleeve design and se-

al shape of said cam, in cro.ss section, 1s

“that of an ‘elonghated GvAl“With the Shary per

by the mm-.nm”_

bt when the shaft i is rofated

- spring 25 .1s forced into electric connection |

- with the springs 26 and 27, and when the .
‘hook’

vises it-is shoved in the opposife direc’

. tion. Tt should be clear that at the limit of

00

_.plo_yed by the subscriber m.:ty

- sultable design. - The type illustrated, how-
35

each stmke of the hook the canit-arm 3 clears’

or digengages the sp pring 25. The. electrical

impulse transmitter or calhng dévice em-"

bé of any,

“The spring

ever, comprises two' push- buttons: 29 an{l 30, "
twa cotitact-points 31 and 32, two s ";rmgs 33,
“and 84 and.the grm‘md post 99"

' 33 and t.,onta,ﬂt 51 are normallyi in mnhwt.. as

*well as the
40

“' :‘@.’;'45

.' r

60

. Wiper.
distinét fmm fhe Iatter bﬁt‘ both séts are

]-

1s sepa rated from the’
. eonnected
"when the button

1t onto which' the

by bmmnga whid T fire rmt showy,” T
- .may be mowd vettically” O
> 'bearings

spring 34 and contact ‘2.
when the button 29 is pressed, the s Tig

with “the. ground-post 22,

spring 84 is pressed nnto the

. . -2

post. after sard faprmg Teavés'

v the contdct
Poin

.'

In Fig, 8 the first-selector F* 34 shmvﬁ with'

“the bank 50 of trunk-lme-—termmalq 1)eneat11

it, while' the private-bank 51 is IOCﬂ,ted

frame " and is retamed (mmeded tl}uewrlth

endwme in- said ©

Iliii](‘ﬂliv-ﬂ[}@l“ltf‘d mtchef and pawl’

mecha- "~
msms. - the \?"thlt’“ﬂ OF,’

end wme.- step by-ste

Tine:- Wipers

s 53 -and 54, :-md for thé private-
53,

The fornmer two ‘Coli| 1'1‘3{3,51 set

and theq l'otd’rwefy b!} electrmmag- |

“But
83
cr}ntact pomt 31 and 3

ancl’
8018 pressed’ the %ﬁf*ondf’“

samne grqund .

,_‘_'beumtl’x 11: ‘bt ‘whm ‘the”

5 nets.
"The signaling- button "19" Thas 4
_grounded” mntar*f pomt 35 a%mmted ‘with'

spring 11°ig forced when-'

ever the said button is pressed. T mud mtai'y Tinesiétays)

“grotingd. r-‘,1::1*mﬂr‘ 75,

Jusg
_ a,bm*e the latter. “The switelt:ghatft 52 1s vers
 tically disposed on the fromt of the %Wltch-

| P Whl(‘h is" tfded for re&t{almw thes
movenients ceeurring ﬁll st Amon the furig-

tions of ‘the ‘shiaft'is tlmt Of aQ Imlder for tHe

the upper slope of the, cireulir teetly”
~the Hub 58" the ahaft e Fos ' arm’ (13 me n
a5 the norniat- l}oxf Wit td wifich i€, while
. the &W]fdl *:Jmft 1,5 ht l{“-at.!_dll({ nh"rle the

end on the side ffu'thest away from. the said
screyw, . Said cam abuts on a hub 58 thide is

511111111{ to the &Jmﬁ near {he umldle of the

nal teeth 59 th.;Lt‘ _gnerw u:t‘-a will be (li‘u(ﬂd'&t'}(l
to’ ena,l)lp the foryward wtltmn of the’ qlmﬁ

and as a lnckmtr njeans i Ainst backward

’Thls hub Ci uneq 1 set ot lonmtud}-.

Ll ™

70

70

80

rotation “of ‘the same. 'Of ‘the neck’ portion

L . of saxd hub there is found a set ‘of ‘circular
;i’ha engaging portions of ‘the cam 3 ;and .

spring . 25 are- cr:mtru't,ed with  their’ sur. .

teeth 60 th,at erife in"turn 4s 'x meam by

which the mmmg of “the shaft is* ACCOIT-

‘‘‘‘‘

phshed and for Ieckulir it when ‘idised.
These- (11'(311].:11 teeth "ave’ ti aversed by a

'_gmﬂvg or channel 61 into whieh tlie hd of

4 so-called shaft- rest (12 Ilf)]‘lll.:l“} pré]eth

Cany ‘one’of the
said clreilar’ teeth ’ﬁh]l’.‘h Y W be:nt* the

| .1)1‘01}61‘ he:ght shdes onfo the md of the
swid rest. |, The end” 6 the rest’

1&, of Heirse,
_adapted to fit th; cfli'c“l{l;u" GrIOY e bt}hwul
| ud (li'rwl..-u' fltchet tt‘t‘ﬂl
f.:we of th¢” ‘engaging end. 1 level,

b“I],“r the
aner side”is’ cham'fored 1 COL

L“-,lmnl”t with
Xbove

:'»")h{l :tt“l E}h‘f

oei: nple‘ﬂ “the "slot 61, vetained

| .:urunaf fhe nortiak-post “¢-L by th*'”{'mled

spring 6. ']he,hud norial- pmt “arI ‘noT-

_nm]]y retainy W shfltt Lmlti‘{ﬂmd SPrnge “66

1n {(Jntacf with:’ ‘a contudt pt}mt Gf‘*]‘ocated

shaft i¥ raised

IIIIII

;h::ll{l «-}plmg ‘theii” flo \;émmfo ‘contiict w1th 1

“Atiron(g thHe'mag-
allotted” to “the” first- eTectm q{;ngé five
Jged s ‘Telays and bther§ s opemtiﬁlg inng-
nets, The nmd"lwts’(} ahd* (O are’ 111101“10‘ the

foreér kitid anﬂ fu,e kl‘l{)W‘iﬂ us tlis veltlcal
BV?,,IHE.&II% of “their
ivap(& CLive armatures 717 and 72 ‘the SPrings

73 and'. (’L are muh{‘)llﬂﬂ With 1‘{%]10(% to ﬂw
f“S{le SPringSs are com-
])ilbt‘d i enbirrmtng'{‘iimn‘tﬂ ‘of; 0pvr11uw
‘mingnets” tlmt vatse had Fotate the é]mft The

magner 76, arniijive 77 and“%pmﬁf X879

grovinided’ L'Ollhu"f;—]}(}mi B8

ie shaft’ wnd ‘80 t‘unhhtrife thé bridge” opénmy” l'elay
or hl‘ld oe-dut-oil: I';Lw ag it fa mll(rd, and the

m.:urm‘t 81 with' its armature’ 82 arid- SPrings
83 and Ba-eonstitite ‘thée Dokt D]Efa;:e—ir{-*l Ay

5\*»'[&“11 after

T’lw uppu' Sup- ¢

89

90

100

105

110

115

120

120"

lt li s qued Wil linb ()f thé {}}‘JEI ating |

‘manets, the nifigriet: 8538 kiiown*is the ver.
“tieal“ntagnet * and’ has ™4 : go- La,l'l@:d \ertical-
armature 86 that is supported by’ pimtq 87.

"WHénéver the ' ¢oils 88 t&‘n’d""SE} Gf smd ver-

130 :




o "--'-.;L-'S!-) an

~the shaft.

_-:tﬁ_'
)

“the AT 91,

‘circular t teeth,”
s attracted., as tlw wu] [nml Tises, n retract -
-“‘-mg-sprmg 93 thrusts the- upward side of the
“puwltoward, the circular teeth 60.
“as said pawl elears or diseng rages ‘its normals
pesty nml by ﬂu,- titne that the v m'tlml—nrmu-_t
LT tare strikes the. pulv-lmwea. the vertical-pawl.
e -__-ihtrlkt'ﬁ with the- Tepr. surface of its uppm?-"
S section s hiniper: piece or stop. which consti-
ST tutes . |mrt of'the switch:framve.  Therefore,
the nslmft is’ thus pl'ewntcd from’ hemgé.
. thrown up more: than' one notch at a. time by
Cote ow I moinentuni,
o the mm*l 99 not (mlv raises the shaft, bhut
. that it also acts us a lock at the end of each
Tha vertical-armn has also an L-
,'-.'J,,f.ﬁha[ml piece 84 on' its under edge that forks
' u so-called velease-link 95 of flexible
Said link car rlm an wper-
ture. 90 on’its: front mul and s secured tor
S 40 the adature 97 of one of the operating nmg-'-'
S nets 98, known. a. “the ‘release-mugnet.

it roke.

L over,
" g;.r-ipl,mg mﬂterml

-:-llu- tlunllle-tlng extend

. Qo

-tlca]~1:1ttgllet becmne energued the arlmlturef'_‘,
86 is attracted, and when the luagnetlmtlan_'='
- censes the retravtmg-aprmg 90 restores qaulf;
“armature to its normal ‘position. The: up:-

‘ward movement -of the arinature is limited
‘by the pole-pieces of the magnet-cmls 88 and
| (f the lower limit is marked by nosecs
~ tion of the switch-frame that passes under.
Said arm s’ ‘known as the \ertl-_“-”
cal-arm and extendu fﬂrwanllv from the ver-
~tieal-armuture 86, of - which latter- it is n
. part. The vertical-arni carries on its end a
 so-called vertical- puul 92 which, when the -

SR 1-1'tlml-ummture is atteacted, engages with
) SONIE one.: t}f the clrcular teeth 60 to raise:.
| Nurma]lv the under surface of
 the ul}]wt wvtlml of said pnwl rests against
. u prece’ that is secured to the switch-frame.
o and that retains, the. pawl away from the
| ~Wheii the vertical- mnmtuw;‘r
- g as above.

~~~~~

of the relmw_nmguet

- i','séﬂiﬁﬁ_‘?' "

As SO0

the: u!wrtur{* 06,

It lf-. {-lmu* tlwu, that

Sund
U arnmture s hll‘:]}'ﬂlldl‘(l from tluf--frmnw Ly
o the Hll[l]){)l'th 99, and 1s- norinully vetained
by the spring. 100 aw aw fl'mh the 1mln-pww~
A stop: is suitably-
-..:-prmu;letl behind said: ummtm*o to: limit its
IOy, eiment when retracted.
CIm oy ided, with 1l pm-ulmrlv shiaped mee lm-;“"
S s 101 known: as the- double-dig: Tt
  _.50}_5:’|:“ oted so that it may. swivel about o wrfl-*
end Il;'ﬂlh that: puweq t]ll‘:ﬂtgh the: |m ots 102,
'1.( M its front side said: double-dog: ﬂm'vlﬂpb:?
into two dogs 103 and 104 which: are so situ-
Cated mld construeted thint the former nay
-&5 - codperate with the ciréular- t'veth 60, Wl'l:lfﬂé'ﬂ”
Cthieswiteheshaft is rised and: i lmrnml ro-
© oty position, and the latter with. the longi-
~tnckinal: teeth 590 when: the: Hllﬂﬂ 15 rotuted; -
2 Fo thie pight of the pivots 102 the: body of -
L l't-tu'wurtllv, and pro-

-+ Jecting down therefront is an arm 105 that
- - comes, into use very: pwmlneutl durmg the
. rt-ltrumng of tht- mntch Near the extremlty*"
- ofiand on-the' upper side of suid body a pin’.
o5 ‘or lug 106 pl‘ﬂ]euta upwardly Said lug is.

The first- wlwmr}-

‘ further adyance
mentun, SRR
,tlm dog 10-1 fall:s beluud ﬂlL ﬁrst loné’lhldl*' 130_;;;;_"’ s

huy

r,

uumm]h cuught in tlm uperlum ﬁ(i nf ﬂm-:.-.,; T e
'relulqw-lmk 95, and because uf the wetion of -~
the spring: lﬂ() thrmlgl] said- lmk thedogs 108 -

- and 7104 are: retuined away “frony the shaft;:
~Always,at the first stmke of- tlw \*mtlcul--f'.?q%-;z‘-
~mrmature, the link 95 is drawn’ away from - .o
the lug 1067 lw the piece ‘and-then the: o
'll{llllllt'- lug is rotated by the SOV T
spring 107, so that the tlng 103 fulls wnder 0
‘the first ¢ircular tooti; ani'd so that when the 76
vertical-armatire retuens to its norial posi--
tion the'said slmft is retained hv s iddogin -
The release-link 053, while

retract ing-

its new '3im~altmn

the: donble- dog:is free, rests with its free end ‘-f:_
upon the lug: lﬂln and ont'of locking enguge- 80 -

nient: ||H"l't'“ ltll

When the vertieal-mugnet 0
s mwrglmd a-second time the shaft is raised . L
- secondstep and: the dog: 108 at the second
“stroke: PHSSeS fmm under the first tooth to . I
below: thv.mvuml tooth; holding: the Hllllft”"- 86
The wlmm*-umg:w( 980w o0
Cconiposed: of twu (-mlw like the verticul-mag:  ©

]“111 H’*h h“‘ ll"t “ l“ﬂtt(‘f “f c“"\fﬂﬂ"llt‘[‘ “f.,:_;-_:_._;ﬁ._-

PHustrat mufunlv one ‘coitl’is: shown:

should' be: ener glr.t'tl the rélease:armnture 97

N0 uf COMESe, nttnwtml and: the relense-link:
5 is thirust, forw :lnl to-cateh: the:lug 106" in.
_ l""]:-nn the: dut-nélf rization.
~of- the rel&abe-mugiwt the retractin
“100. then withdraws the dogs 103 ing, AT

“from the shaft; which latter beinig: depgwed'-*f s
“of its. unlv wupport then falls:to normal p{ml--.--f‘,*”? O

tion' by its own’ weight. After the shaft is

T]w limit of the movement ﬂf s

selfy - The wmotion of the armature in the

At the end: of the:first rotary ﬂtt:p'

Tfowhile
the slmﬂ s risedy the saidl’ n*lmw-nmgm'-tr-ir:,ﬂiiﬂ'r_-g::;....-=.

"!])1"‘] ngfz 9 5 .;f L

“once raised it may be- mtzltt*d by # second 100 -
operating: magnet 108, known: as the rotary-
“magmet: . Saud unu,ﬂwt s two coils 109 umli L e
110, and unlike. the vertical-nagnet has its
armmture 111 plmtml in-a vertieal plﬂne.'g-_*'-'_j_-
Said arnmture may be nioved about w \ertl-';--li}:'j-éj__'-='.E:-}'f.;j’;ﬁiff;i."_.;?
cal axis that &mawa; through. the pivots 112, .~
“armature .
towaml the rotairv-nugnet is determined by
thi: |J(ﬂt‘=—plt‘(’t“-s of said wadgnet, which move-
.,nu-ul' b prudured lw -the - mturv-lnugtwt lt--f-" [ )

| umzmrfh Jlll‘(‘i‘fl(}ll 1y prmlucul by the retract- .
.-.mg—bprmg 113, amd is linvited lw woswiteh-
wtup Dbehind - the so-called l'ntnl'y-mm 4
IS g like the vertical-ari, cirries a so- 115

ealled mtm* ]nml 115, Sumlurly tothe ver-~ .
tieals puul saul rotary- pan mmnml]v rests
agninst a blﬂ[) thint' petaing it- away fromithe 0
-'-'lmlgltmluml thy and- whan the rotayry- v
winatiive - is: attracted: it is deawn into en- 1200
‘gageinent with: tlué Tongitudinal testh by a:
_spruu: 16 tlmt is ‘uttnched between the ro- - -
tary-urni and the-rénr of snid-pawl. Bythe -
“tine that the Totaiy-srnature strikes the
-_-pﬂl&-—pleu,s of the mturv-umglwt the: rotary- 126 -
~pawl also: strikes™n: bumping post, us dmes;':
the vertical-pawl, und locks the shaft aguinst. = 0

i)y thie force of itsownmo- -




-

“nal tooth, so that when the rotary-pawl falls
el the shaft is retained.- It should be evi-. 1
“dent that as the shaft is mtatLd the. vertical-

dog 103 is extricated from the. groove below
5 the circular tooth with which. it has. been in
resting -engagement, by.the passage of the
rotary- d()n' 104 over the longltud}mll tooth

over uh]ch it has to slide at the time ; but at

“the beginning of the 1 .tation it-will be eYl-
10 dent that the tooth which has been caught .

by the vertical-dog slides.onto the shaft-rest
62. and in this way the shaft is still held
‘raised after the rotation begins. ‘The rotary
ill'nmtuw is provided with a.so-called, mter—; _'
15 mptm' finger 117 that separates the. inter-
111ptvr-spr1ngs 118 and' 119 whenever the ro-
tary-armature is attracted, also with a ro-

-t.;uw armature- ﬁll"‘t‘l 120 that exercises cer-

“tain controlling influences ov er the armature.

-20 121 of' the last: of: the operating magnets—

~the private-magnet 122. The said private-
-armature 121 works in a ‘vibratory manner

- about & horizontal axis that passes through

~approxiimately : horizontal plane. Further-.__'f
more, the end of the.said arm 1s bent at a
llﬂ'ht angle downwardly and carries (,ert:un

30 1119le1110 al ‘details, namely a lateral arm 125 ':'stopped by the Tug 140 when ‘it- strikes the

o cam 56, Immedmtelv then. when the ro-
,_mw-mdrrnet energizes, the shaft is rvotated
_cand the cani passes out of ‘reach of the lug

140 Then thé’ finger 138° of ‘necessity: falls

“which s {1&%1gned to control circnits com-

])I‘]‘slll*f the private-springs 126, 127 41‘111 128,

~and: a ‘'teoth-escapement. Whl{;’ll includes two

~ flexible springs 129 -and 130 each of- which
35 springs 1s riveted . by -one end to the arm
124, one on the upper side and the.other on
-thie lower. The upper. spring is str: .:un'ht .mdl

has formed on- its end two tooth- })I‘()]thl(}llh

~181 and 132 which extend downwardly, while

40 xthe ]ower one 1s bent:down and: at a 1'1n'ht

. dng]e agaln to the front. This double amrlg:_
on'the Jower spring is so designed that the

- latter may elear or disengage. the. bent,. por-
“tion ‘of the private-arm, aﬂ'unat which, por-

45 tion suid spring rests with. requisite degree
Uf tension. and sothat there may be space

Ain-front: of said bent: portion to receive two

~upper teeth, but slightly to the rear, thereof,

unllhnv HWlt{ ]11110' mechamsm common to

= sieh mntches 1S the so-called S‘de"’“"lt@h'

Il 18 hll(}Wll mn (‘GllllLCthIl 1\?ch thL ﬁl‘%t*SE-_ﬂ“ 51“(}11 \Thﬂ[, the S:lld ﬁnﬂ'@r 1&, betw'een the

...';'_-teeth 1&& and 134, the said side-switch-wi-
pers e ngage 1nstead with the contactipoints
151, 1.;..,. 113 ‘and 154, respectively; and
.when the 5.:11(1 finger 138 falls against the
“stop 146 theé wipers shift’ tllelr'pocéltlons and
. move into contact with contact-points 155,
1506, 157 .-.md 158 1espe{,t1x ely Between the

P y

leetor Itvand comprises-an arnt 136 which

260 1% secured to the switch- frame in. ,srmh_ aman-
<+ ner that 1it.may ‘be made to swing, about a

wrtl al axis: through ‘the. ])lvnts 13;7 l"'h{‘

Tightiextremity of said arm is deawn out into.

Bt ﬁmrel 138 that works: in {*onlenﬁ,tmn with

""365 the e::ctlpunent -teeth . prevmualy d‘;bCl‘lb'ud .

a o - 11253,?257

Said teeth, in a manner to be denmmtmted

redice the out\ ard: movement-of the side-

switch by means of said finger to a step-by-

‘step mniotion, which movemnent is: prodaced
by a retracting- spring ‘139. © At the:base of
the’ finger 138 a lug 140 that is bent to the
front is .:ulapted to strile the cam- 56 at @
sultahle time." Whenever  the-shaft :1sro-
tated, however, said ‘cain is carried bevond
the reach of said lug, and the finger falls

dgtunst the - tooth" 134; ~Nearits TJeft - ex-

tremity the arm 136 carriesa number: of
WIpers 141, 142,143 and'144 suitably mount-
o pon a pin 145 and nsulated therefrom
and froni each other. Said wipers are known

“as the side-switch-wipers and are adapted

70

79

80

to be operated by the private-magnet and -

-escapement device ])I‘eTl{IHSh" explained.. 11

‘the private- magnet is energized once the pri-
vate-armature 1s drawn down' once and re-
bt()l‘@(l to its norinal position. - The: escape-

‘ment-finger 138 then passes from behind the

" tooth 133 to the rear of the tooth 131 at the
~ the supporting-points 123. - This armature 1&,.1"

5_ formed with' a forwardly - pr O]E(‘tlﬂg arm
124, the latter having two flat surfaces.in an.

“downward stroke of -the private-armature
"121, and from behind the latter tooth at the
return stroke. ‘As soon as the escapement-

85

90

finger ‘clears or ‘disengages the-latter: tooth '

‘the retracting-spring "139° draws - the side-
switch' to the second position where ‘it is

0 mnf the tooth 124, because of- the' tension

_in the spring 139. The rotation of the shaft
- results. w hen the rotary-armature 111 is af-
tracted by the - rotary-magnet, and at the
‘same tinie the rotary-arniature-finger 120 de-
_'pwssecs the private-armature 121 and ‘causes
the finger 138 to dlsengaﬁe from the tooth
134 .md advince against ‘the tooth 132.
Then, as the rotary-armature returns'to nor-
.-'111111 ptmt]on.. when the rotary-magnet de-
energizes the private-armature, on- fol]mvmfr
the finger 120, permits the escapement- ﬁnﬂrer'

- | ;1‘38 to escape from the last tooth 132, thus
v other tooth-shaped upward pr(}]ectm pieces .

0138 and 134 that are formed on the forward
50 endof said esc: tpement—%plnw 129, - .-md_}
~“which are sustained'in. juxtaposition to the: |
- 141, 142, 143 and 144 engagé with the con- -
_A Tetracting-spring 135, suitably located,
holds saad dllll:ltlllb nmmmlly away from the
*-"65 private-magnet pole-piece. - A well-known

permitting the side-switch' to pass to the

third position with the said, finger 138 rest-
Cing” against  the side- m\*ltr*h-stop 146. - In

tllul m)rnml positions the side-switcli-wipers

tact- pmntc; 147, 148, 149 and 150, respec-

tively.. This position is known as the first

_.i])OCsltl(}'n of the side-switch. at which time,
1t will be. clear, the finger 13Q 1$ held behind

the escapement- -tooth 1: 33, In the second po-

100

105

1106

115

120

126

130
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- pivnta "37 aml thp ) 1p9r-quppartmg pm 145

 a rearwardly-extending arm 159 on the side-
switch<sarm: 136 supports on its end, ‘pivot-
“allv.one end of a link 160, the utlwr end of
“which latter, being ‘bifurcated. engnges wﬂh;
~ thelowereéend of n dmlhlt--tlng arm 105 whieh 'y
s construeted somewhat. in.the *sllll])t' of an .

inverted T.. Should the rolmw-nmgnet be 223 nf
~energized- while the side-switeh is. in thied
position, and. ‘of ‘course.-while. the shaft is
rotated. the wlmw lmk *i-). bema: zlttﬂched to

the oh-uw-m*nmturﬂ 07,18 then, thrust for--e'i"-"

Sward whens the: releﬂw-ﬂmmtm'e 18 nttrm't{rd

Cingsspring. 139, and thus. drives:
188 mltwartllv between:the: springs.
130wl into’ asposition: behind the tooth 138,
'25_:'.’]m-l-ﬂng the side-switch:in: the first: or: nnrmal thmﬂgll the' sul;-qtutmn.
.I){Mhnl’l.

T Iwn. W Iwn w:lltl re

o aned s eatehes the Jug 10670 the aperture' %.

t':me-urrnmture 18 restored,
~ the Spring. 1005795 hefore - described, w1th-:;ii;_;.;;imam line‘connect
o drawsthe tlngl ll')-’i from the’ mr{'lllﬂr teeth -
60, At the sume time the:arm: 105 drives the
ink 160 Tiacky \\'*Im*h latter-then rotites the

_'-;"M:I{r-m.uh'll arm 136 abont: ‘the: pivots. 137,

against the: tvnqum of theside-sw itch, retrm:'t—

129 and -

,.,_:that the dlﬂ ”'i-lmmlﬂrvlm-(-ml 'JIH Yy h-a :
.;:;;;’mergwﬂl :mly “. ‘hen: tlw wl'tlcul wideof tlm_;fso_},.z,-.,;.; st
setedowith it lﬁ'ﬂ'mnuﬂml ut

the nth{'r vm] 219y e (-m-l"_l.':t!sl-:l h"ln*n the f;i}"?i.'z'

‘minal of battery. B,

. : . ] L . \ . ";u '
. SR o . . !
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B JEE,: e '
[ L " . 1 1 " '
C e A b o
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‘-.ldﬂ of the rotary-lme-—relay "01 ﬂnd thmﬂgh};; e S
-.f""’m{l line-relay with’ ﬂl(_‘ non: qumlﬂ] tor-
"The satl ‘second’ Pntl-'-"_';:'f N
“orterminal of the tll!ﬁ-rmtml winding. 20048 0
~nlso; mmnvrtml tlwmlgh i profnrnhlv a0 nhnl-if'ig"m'=f L
ead- I‘E‘%lhtﬂl‘l('{‘-(‘ﬂll 220 \ch the: ~aprm;: QR
bf an. umlmr;,-ralnv 20
_ the said’ mlxllmw-mlnv iu pvﬂuw SRR T
nently. ('mmm'tﬂl with ‘one of ‘the differen- =~
‘tial- 1’31“‘!:' ‘-ilil‘lnf!% "11 wlm'h Iattt-r lmrmullv LR
engages. u. ‘il‘l‘ﬂll{l Adifferentinl- r#la‘v-sprmf'- PRI
212 that is normally connected ‘with'ground.. - -

Th(‘ other! -ipi'mg'

“With' such ‘construction, it wonll be: :-v|{lvnt?-f"f'.i'?iﬁ""-""'.

.....

rﬂgm‘v %l{le uf I E hmﬂm grﬁumlml orat

‘times. When the mﬂnlml \ -t1*|tW 28 fnrcm tlmj_:.-if--..f;. o

nnmlmrv-qprmgn *"ﬂ :md 9y mtn contaet,

L - ) ' Y -

EN . L. h | !
LT . ' 1
. o " ! ' !

“which datter’” operation” ‘then “‘connects to

“the: mtnrv-lmo-rnla-.’"'s‘ 901

“and lf tlm

th"i' finger’ grmlml the: ('ml nf ﬂu- vml 214 tlmt I'lll]ﬁ tnl-'.*--._ .

In '«Ill W ense, L
lmﬂ-rnndm'tnrw' e mmlm-twlﬂ o
tvl# tu ull-nt that the

ZThe'sw Atch=shaft being: nnlocked currtmt wll] ﬂ{)“ fmin e g 'tmmlwl hiffers

by the rmnm*:ll nf tlw {lng-ﬁllppnrt, 104, und mtml.ﬁrymy_.,lwmg 410 thmugh ﬂ". 1.m| 219,
 bevng thus left free, is then: votated: by ‘the . then ‘by. way of the ﬂ-mlr-qtntum tivtheeoiy -

80

i ;;-':'Z;:;'j'ih-»l t Il Ilﬂ

5
S Csition:)
| '.”f---';um ult-tl W 1t|| ten rows of: contact: tf*l’mmals, Svall b mmfﬂnml A e
o eneh row! f“nn*-.htm;r' nf twosets. nf contuets. dﬂnt that lf the' nm n hm- I'fmnml of ithe
- l ]H'li'fﬁl‘t‘ Hw shaft: 1=~. S0 umhtrm ted that it cml ..... 42 ]9 19 grmmdhl :it thf. St ‘tinio: thilt’f

400 s

Ni tlw shafts nn-.t t‘l’lt{‘!"‘- ﬂm slot. fl..at wlnch

F |H‘I‘t‘fn[‘l' uftor the §w lt{‘h has lwen

&4 ) ]w hm- WwN¢

e S Iw li'|H‘EIh'l" R s lmuh- up nf ' 'mlmb(ar “onto the, ilﬂp]‘lng 31
S -,_-_,'_,;‘;“-_;'nf l'"[“]:l\"'u and: smnlmn }mrts, Murh nmy ,'
B w-.mnlrlml wpon ANV amtnhl{- base. It com- the: sprm
Cprisesstwo dine- rebivs: 200); and: "f}l ‘which, -
throigli- thieir’ respective arniatures: 200" zmd Lont 0f

:J(L.‘ <;|n-mtt- Detween: tlwm ‘the I1n1=-~1'elay-

: springs 204 205, W, 206 and two so-called.

| nlw -springs:2 L
.__-3f'.|n;_rq *J'] ‘1 .uul’ "»’l" ﬂlt" fnrm{'r ﬂf ‘Wh lt‘h IS (‘Ol‘l-
o hected withione mui of the vertical-ling- t't-]:ly
S 1
-' ':.::*___..-—_-.,M“pntlv cormeeted’ Wlth the non- grmlmlml'g;:‘_;j}.,;-:.-?
| "‘tvnmml of. hﬂttvw B

0 ontiad-winding 210As mmu-t'twl with the ro-... S
Illlﬂ.{'!(‘Iltlill'f'i‘l‘\w' ﬂ*' IH '["'“"ﬂ"ﬂ"l 'll" ""Hl."l
| |- {1 ) SRR

- Fanad
Ly }_ r!_ '
- -

RS trimk- ﬁ‘h:l*«t‘—apl'mgﬁ 20{ and 208 Thl‘ (llf
S ferential-rekiv 2097 hils the: |mwm'”' l*hl'ﬂm.':h WIm]mgﬁ

REEy urm.utnw '*Iﬂ m npf,mtt* the fllﬂ'ﬂrentml o indings.

V19,913, ’14,-:51'3.. 2186 nnd
s zllifm'ﬂntlal !‘i‘lﬂ}’ his two: wm{l-

200, thie“ethicr end of the Intter lmmg pers.

11111

lhl" second’ differ-: Y
diiforentinl-reliv-spri np:'-. GiTsand when the

TN stide of tlm main t ‘IILII]"' Iuw by one mul

nlulﬂ tlw nflwl end is connec twl Wlt]l one:_’- -'ﬁ"sprmu 217 qunw tlu-n connec twl mlh tht_,-

mll ﬂf thu lmtterv

“In’ ﬂl'll' case’ Hw {'n.l--.

AN he’ hll‘\(‘ll tn anv.one of ten: Ty plw aml thv tt'l*!_mmll wmnwtwl ‘with thv mtm'v-]nw--;
- _.M e h Ivul it mnv. lw rnt.ltt*{l ten: Hllﬂ'&%ﬂl?ﬁ relav lsi"”igmupﬂpd thp said unl witl t!wn be -
--m-pa in nl‘ll{'l* that tlu- vnpom which it ear- slml't-éll‘cmt«l (}r thmtwl
Criesimay e plm e connection’ with any
,i;";“"-;um- uf tlw tvrnmmh nf thp tt'-n %M nf t‘m'l-:

The
“tinl-relay-

211» angd 2170 hnrmnlh

“while’ the {mﬂh 9“7. and-22T
w Iﬂ‘i“ a :-pe('hml {'mulmw*r E"’"l l

stitutes ‘the. tor mmill nf ‘tlu-

S eoilsspring 65 until the instant that the end. 218, an{l t,_?fionce to. the* non- g’rm'mlml tt-rml-;;_.{ el
IRt this hake easel ‘of
e Hw shaft then: drops:to: its. normal- pn----- cmqup. the current ﬂlrtmg}: thi uml *il'l ﬂn\\ﬂ'};-fl_,‘f,‘__'-_",__:i.__” o
L “in a'différent. direction from:that inwhich it
"_I'-',"?-'-i?'j'j'?;';'._.i-‘-mwrutml ‘the! liﬂnw'mmt ton-ind {h-«nvr;nzn* : ﬂnw'-a ‘when: the mtarv side’ of thie main line

- tion of! the: {~Immm-nmg1wt 18 ‘;nﬂiment to re- s grmmdp-;]

: store flu- switel mm‘)lulvlv to:its nnrnml po- 219 will mun,teriwt ﬁw magm*t*w' fqu de-t00 -
prmntu Imnks are; mch wlnlml A0 mwh, whllp in the uthi*r t-n-m tlu*\

Pllﬁlﬂ‘-rmnn' s evEs
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Stk and

tlllfm'wl—fﬂ_.':- o
-SPFings are So: Ilillllﬂft'll that 'when
‘the armuture 210 s uttracted the spring 212
-8 ﬁemmratml fmm t]w ﬁ]:l'mg"hl mnl foresd 110
\\ hilethe: ~¢|mnj::-. 20
and 21’5 are. driven’, mtq mntm N w:-ill WS
mw RN RS L
H*(-r nll tlu- ﬂtf\’ﬂWHtl:ﬂ rt-hw *-sjil'm'ru ape
‘eontact with' each other” sive “the 116 0
aprings: 211 and 212, In: mhhtmn. the re-
_peater: 1§ prm'ulnd with ‘two: wm*nt|ng-ﬁrllwf_.,-_-".a:'?-_
994 and 225, the: foriner of which hing two 00
2‘3“ and 227. il the nttertwo:
rs. 928 ! :tm] ‘221* '“ll' eorls 226 and G
Qﬁﬁﬂilw'mﬂnﬂ*tﬂil ﬂlmll_:ﬂi e ﬁ:tliil*h%i‘"' DY,
g4l BRI HLE onnected 0T
SOfthe trank-
wleaﬂe-ﬂpnnm BOT ﬂml DOM,: tlu- TRHeT cog-
trin k- l‘!“t'ﬂ 8o 12 B
,_ﬁmductm’ timt ]I‘ll“ﬂ o H‘H' ﬁrht-wlwtt:r;:-'j.-ljfl;;-j
“whila the former is q-mmt-rh-tl withoneof the ™~ 7
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spring ‘)16 places the said -trunk-release-
sSpring "’01 . conneetion

which 1s. ualmlh' ab(mi_ h() Lfalmm,.

relays of the rvl)futtt N mul ]{‘Hll}m have heen
)18 :md 219 to'-:'__:_
The_ line-
relays 200 and, 201 are 428 nlmm ;lmat ance.
';-, ﬁll}out

obtuined lw winding the ¢oils'2
about 250 olum I(*Hl*wtdﬂ{l;, cach,

a5 )-)

HH-H

each, and the- ;111\111.11'1 l'vl-u
1000 Ullilhz I{"Hl‘:t‘ll’lt‘f‘ R Ty

The second-selectors of. 1l e vmplm ed

IIIII

in connection, w 111s11}'x sy vtm ong of which

s 1lustrated at S, IHH 2. are. Hl(mtu“ll with
Tlowever,: 1),11&: like
the shaft-springs 66, 67, and 48 and Iike the |t
bridge-cut-cf-relay, 76 are, eliminated from
Fur lllmnmr-:-? (,nmlm,-_', )
tors like t]mw that ‘w )mmtv i the by 1dﬂ‘(}-—,_

the first- wlectm I,

the H{*cm‘ul-—%t-lv tm

cut-off-relay-springs 8.
mmwntlv winited *ud 1‘11{} springs Lli%{‘:ll'd{"(]
Iig. & shows the conngctor, € w hich ha

£

many parts angd cirenits veny, sinilar to tlum, _'
The e and’ l)nmt(’{

The

of the mat Hl‘l(ttﬂl‘ |
hanks 256 Mul .11 ml] lre wmmnmwi
switeli- ‘s]l;lft z.u hnlﬂntw i_I W Hh thie i"ll“';l -

lovtm'wahftt ap{l 1% thewfme I3 mulml W lth__ '&

the ]1110 \niu P
wiper 253, thv
cular twfh 2

mat-poxst- AVID

'''''

CONISE, ])lmlm {‘(l by neans {ﬂ tlw wrt&ml-

magnet 261, wrilml pnr':l‘.;’.

p.m] 2433, tlm 'mm! Hlmn!:»Mn.:i'(:."l:-mngu,np-'“
plicd-with the L-sh; vped prege, "(;Jr. I TR Y
]Ll'w it _-
armatirde 266 on (he 11;1‘11!& ‘-'.1[]{-" m»-.imd nl_,

T'lie rvlﬂhv—lmltrnm "iu Jowever,

on the left side, which armature is. con-
<triteted ulth an. l](ill{.‘:’:’lf[‘ll frond extremity

267 that reehes, as far as the multllv h(‘{tl(}ll_ |

of (he lunh of llw double- :lmr WG, The pre-

lease-Tink -,_’(}‘} is under 1110 (*;mtljnl of the L
shiped pm e 26t hut i s :Il-:{) per nmm*nﬂv |

sectred o Hw switeh- frame :1{ thir pm 270,
The donble- tlm- Lias -the usunt
ot 11\' loe lnmr—{lmm 271 and. 1(“-.]‘1{1(‘
ll‘.{‘l‘y and the wiv swileh. re oo {HIIIE".HIH")(

while on Hw'np]w' anlv of the Dody of “]I.H__:
" il”“b]“-ilﬂ”' the lug 254 (hat: 15 o m'rlii v the:
W hen

himi-*

relense- ]mL:fh‘l 0T 0s ustiad poxit 101
the release-ningnet. of the conneefor

iz Iluwwlmw lmL {300 martwi 04 hvmu'
abd T f‘d 1 re-

NECINS u]u re i isand. |n--unul (hie double-
I'”J“It int' :mul :h t!n ' lmu ‘ ’ﬁlt HI nt*n f]nm byps

1 hirst lnjh.uti o enfeh llw'

(fogr 26X mn\w. hv Iil{' TERLLY H‘Ilp ’hh {0 s
point at lhv l!”‘lll ul lln- Taee tumu 2D, S Hm
{ he Trrer o : I‘_,|-~ 11} by TR (O
30 uhu ok e Hi*-lnt h\ flw !tl{‘ vz T k2 54,
The Tonle- o 26N l*—».th I
 :=!1|"7|11|1“ tn 15 n}ul Hn{-.'mmmn whvll Im'

Crelense anagnols hoeomes 1i-*z 1=H”‘|,rml T
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_ e
tha uppm tf)(}th 3¢ by "

132 at about th? tmle that been rfmed I‘h(- first nine prl vate- cantact&

- - the shaft.- “WIPErs are rotated onto the first h{*mgz; f:rmundwl then when the calling sub-
O contact of the second leve] of their respective  scribor :rmumh the rotary side of l;he llllﬂ-

" banks, As soon as the eney 2izing cireunit the s:demwﬂrh trips into se
b tlu'uu,g;h the rotary- magnet is interrupted the the manner described ; but then the rotation -
rotary-armature then beging to return to 1ts  of the shaft will hvgm not to ce
.-_-nmnml Position, and the private- -armatuye Wipers have been carrie
121 as well, following up the receding move- the busy trunk-lines,,
| ment of the mtat}f~=11'111*1f||m fmrmr 1200 tenth ¢

10 Very soon- the tooth 152 o |

lears or (llﬁtllgdﬂ‘(}ﬁ
the *Scapement- fmgﬁr“ 138 -also

b“rlt{:]l bl,}j ]]1{}'5 ]“tu Itr.., fhll"l
. the {*ﬁnt.,-u]wm-:-'-nt fmg_r{ r 13

d I‘Jemnd the Jast of

in this cgse anto the

terminal of the second leve]l of the
banks ™ in question. This

. and the side- Place in the fo]lowmg manner: The enep.

position with Z1Zing eirp cuit thruug'h the mt:—uy
8 against the side-  ing (;lumd., (HS

R w"rt-;lmtu - 146, The aiuhmg of the side- tupre ‘when the side-switch- -W1j
'._:f-:"_Q"I_,"‘i_:_jl_.j.'f_"_"-_,':':"-_1':5_;:.f“n“’lt[‘h tullv-s phnw Just: before the inter- mwth the contact-point 151, the
L Yupter “finger: Ppermits the: ‘.'Ilt(‘l‘l‘!l]”)tfi" -Springs ture jg attracted by the rotar v-—mapuat 1{)9
L ¥ | and 119 .t reéngage, so that by the vime _"anrl the shaft i 1s rotated one step

% that thtw do: reéngage 'Hw {*IIE“]’“H"IJ’IHW cireuit -

- ner fl("of‘lihﬂd KO tlmt the line and
. - that has been deseri lu d through the rotary-
20 magmt h as

SWitch-wiper. 141 and the

hen - -the motion of the
- ceases p{-mmwntlv the

LI‘ 141 engage'-}”_
e rotary ~Arma--

hrst terminal of the second Jex | ..-théir'.ﬁm-ﬁ: |
contact-point 151 | spe'ﬁ:t-l_m---'.ba;nks:. At the ; same time the pri-
rotary-armature vate-; Armature. is. depressed by the rotary-

operation of the armature-f “and the mterrupter-qprmgs'
L fiy c;t-'-,vlwt-:}r then r:*um{-:-., to-an end, the lne- 118 ‘-L‘Hd----l_l at the end of the stroke are
© . 25 wipers 53 and 54 h wing seized upon an idle separated -"by. the Interrupter- finger 117, ¢

,.'%f.“.'__'trunk-n]nw similar to the. trunk-line whose There bein
“conductors 421 and 49

oa guardmg potential at the ﬁrs!; _.
. 24 terminate at the ~contact which the private. -Wiper meets, a cir-
L tenth .set of contacts. of the second levul of cuit ig COHII}IEth th

- the same {tne-bank.

rough the pr 1Vﬂti" mag-
e Ilm seized lm:‘- 18 Lo~ net 122, which
.80 tected fy ony hnthm'-

‘extends fr om the grounded. . -
seizure by g guar Ing tmnunal G oof
- potential wmpumnlv (*&mh]mhui

whutm*w first-s o

vate-wiper, and. therefore, at the first con- Occupying the first trunk of the. second ](‘1’*{*1
- tact of the &vmml level of the private- bank in question, throy vh the bank- -multiplying -
51, and to all other pri vatumntuc*tﬂa m mul- ]{: |

selector. ig

rmnductom to the (*(mm{-t--pmnt with whic
“ 85 tiple. - Said mmulmg Dotential is established. the prwat{--mper B
- by reason of tho o onnection between' the |

 grounded terminal of batte

S ry B and said 424, ngmim
- opriva te-contaots; thmugh the ground termi. -

JJJJ

Wiper 55, eondyet r
£ of the. back- reil.e_al-wrﬂlu'v"'ﬂgl-',
. muductnr 423, si¢ e-—-mntuh-w:per 142, con- -
... nal G7 ,h:d:‘--mratrh -Wiper 142, conduc tor 423, tact-point 152 conductors 403" and 418 and
40 back-release-rela: y QJ -:-mldm*tm* 424 and i]w '

;131'1vate~1ﬂagrmt 122, to the non-grounded: ter- 106
Pwafenmpw' b5 mrmlruiv, shmllrl any . minal of the. huttwv B and to ground G,
o nrst-selector il]}]“hl"f}]}r‘lﬂt{" to its use the sec. The private- -armature js- thembw retained in e
.fﬁ?-.-'j-'ondttrunh line of the same level, a ;;-;uurdmg 1ts attracted Position even after the endrgiz:
. potential wil) then appear at the second pri-

45 ‘vate-contact of the

Ing circuit is- broken at’ the anterr: Hpt(’-l""-
second. level of the pri- - springs, and while the I'ﬂrh'u'y'i-a_1"'.'11'1atmteeﬁn-_.l;- 114

V!ltll}v-h!lllk 51, as wel] as at all other private: ger 120 returns to its. normal Position in re. .

- banks in: mult:p]v And should a third. first-

Sponse to. the retl"wtmg
selector seize- the: thm] ‘trunk on ‘the ‘same tur_}r-arm.:tture retra

o level'a) guardmg potential will appear also. at - the escapement - finger 13815 he
_' ?'60 the third. private-contuct of the second level, the up (f)er fm'emost
-fi’-i und'-‘-ahtm!d the fourth, fifth, ete.; angd ninth ‘The s

' t!llllkh be - oceupied on

-switch-wiper: 141 being, therefore,
:.Ililll’lpj Potentials” - retained In'en
~would® ll{-’! fﬂmld &t the fourth, ff

tension: of . ch ros

Id prisoner. by

gugement with t the frounded
th, ete,, as _.-emlta-:.,t pmnt 151, a8 5(}011 u% ”,’IL lnterrupfm'
“owell as at the ninth prlmtwwmt--u4:-»1‘(*rmmalq Springs re»z-ngag'v the
?55 of the sec:md level - of the

nergizing civewit ==
e rivate-bank. t irough the mt;uy-nmguet 108 js completed 109
. Therefore, if the first ) uuw LrunE -lInes: of: the once more, Asa result the :
- second level are. busy

mor T ﬂtm*v-armﬂtum-_
Yoa gum dmg pntentml 18 '15_'5?'ﬂtti-"fa'cmd d,ﬂ'ﬂ]ﬂ tha *-,halt 180 mf.ltod one o
f()und at each one of. the first ni :

ne. privat =;-#'_i;-;__-'}_11mr{,, 5tep and the private- “Wiper IS nnnr{:.(]*{;--a .
“‘contacts of the second level of t

he private-  onto the second. tﬂrmum] of- the secon( Tevel
ﬂﬂ blmk 51 I,f his condition exists at the time ~ of the pr wvate-ba

-DAng bal wwnd f:t"mt*wt"1-2‘5-?-"?.'
~...-::anbmmbarj'gmunds his ro- also. being ﬂ'rmmtled the— ener
ctor by pre button - 30y through the Private-magnet; 18 stil© mmn-;“i;.f'f'f‘f_}';l'?;f--?; ~'
I _"?"?--‘.’."’!?'.lfl-l*l.lﬂt, _te-,r.mrl.lmte;s; -tame(t S0 tlmt the side-switch i isnot l]bm*s:-tvd; R

&ve cut ont ] t when the rotary-armature

1ts nmmul pﬂs;ltlon ble&rl ,thm the ‘ah‘*l t 130

cond. position jn - s

ase until the I

operation  takes 7,

-magnet be- |
was pointed out, at the june- . -

_ prwam;{_j" o
wipers are r otated i Iltﬂ'_;-&Il'g'ag’H-II“iPI’lﬁ ‘With the
been. opened between the “:Ide--

the buftem B fhmugh the'ff'ﬂ'ﬁ..-
at the pri- priv ate-wiper- of

has enguged, Lh{*nw 10" N
thr ough said. Pprivate

cting-spring - 113, sinee

‘escapement.- tooth 139, llri,f" .

g'] ,ﬂ]n g c 1 r(n-l 1 i t e

22aIn returns to N
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will be rotated in a step-by-step manner,as

long as the private-wiper continues to meet.
with grounded-private-contacts.

ing rotated onto the mmuth

After hav-
contact, the pri-

1,282,287

rotary line-relays 69 and 70 will be mag-
netized at the same time, and, as a result
following, the release-magnet 98 of the first-
selector will be energized and the first-se-

‘vate-wiper is rotated one more step and lector will be restored. It has been de- 70
brought into engagement with the tenth con- scribed that in 1ts action the release-cam-
tact of the second level of the private-bank; arm 3, as 1t passes down when the receiver
but, this last contact bemg devoid of guard- is restored, flexes the release-springs 25, 26
ing potential, as soon as the said wiper leaves and 27 1nto contact for a moment. Of these
o the ninth contact the magnetizing circuit springs the release-springs 295 and 26 are 75
that has up to this time maintained the pri- connected, respectively, with the verticaland
vate-magnet energized i¢ broken. This oc- rotary llpe-condpctm*s, while the third ve-
curs at just about the time when the rotary- lease-spring’ 27 is connected to ground (3.
| armature is at the end of its attractive or Therefore,asa natural result, the temporary
15 forward stroke, so that the private-armature = engagement. .of these three springs sends 2 80
| that has up to this time held the side-switch ground impulse over each side of the main
in its second position, by the magnetizing line, with the effect upon the first-selector--
force that has now disappeared from the line-relays already described. The current
~ private-magnet, falls back upon the rotary- through the vertical-line-relay, during the
509 armature-finger and foilows saud finger as release, passes from ground (G3 through the 85
" the rotary-armature returns to its normal ground-springs 24 and 238, conductor 400,
position. Between the time that the private- release-springs 27, 26 and 25 to the vertical-
armature is released by the private-magnet line-conductor 402, and thence through said
" and the time that the rotary-armature fully relay to the non-grounded terminal of the
95 regains its normal position, the escapement- - battery B! and tp ground (Gt. Through the 90
| finger 138 which, during the rotation of the rotary-line-relay 70 the current flows from
‘shaft, has been resting against the foremost the same ground G? to the release-spring 27,
tooth of the upper escapement-spring, dis- thence throueg:h the release-spring 26 and to
engages from said tooth and -permit@- the the-rotary-}ihe-conductﬂr 414, thence through
g0 side-switch to pass into the third POSltiOIl. the line-relay in question to the non-ground- 95
It is then that the side-switch-wiper 141 ed terminal of battery B! and to ground Gt
leaves the contact-point 151 and passes Since the contact-points 149 and 153 asso-
onto the C{m’mct-peint' 155, and that the ciat’éd‘f with the vertical-side-switch-wiper
wiper 142 passes onto the contact-point 156. 143 are connected together, and since the
a5 The disengagement of the wiper 141 and contact-points 150 and 154 of the rotary- 100
| the contact - point 151 occeurs just_ before siﬂe..gwitch-wipep 144 are connected to-
‘the interrupter - springs 118 and 119 re- gether, it will be evident that it makes no
engage, so that the circuit through the difference whether the side-switch is in first
~ rvotary -magnet is permanently broken in  or. second position, as the -energizing cir-
40 order that no further rotation of Qhe cuits during the release, as pointed out 1n 105
shaft may take place during its operation; the conditions under consideration, will still
and the engagement of the wiper 142 with  be-the same. The fact 1s aiready familiar
contact-point 156 provides the private-wiper - that when the rotary-line-relay 1is energized
55 with gunarding potential. The ~side- the private-magnet 122 1s energized as a re-
45 switch-wipers 143 and 144 having ‘engaged sult, which latter during its energization 110
7 With the contact-points 157 and 158, the sub- maintains the private-springs 127 and 128
seriber’s line-conductors 402 and 414 are ex- in contact. It 1s also well understood that
tended through the respective wipers to the when the vertical-line-relay is magnetized
| vartical and rotary line-wipers 53 and 54, the private-spring 127 is connected with
g0 respectively: Suid wipers being at the time: ground G* at the line-relay-springs. It was 115
in engagement with the tenth contact of the'F shown that when said private-spring 127
second leveljof the line-bank, the calling sub-ll was grounded, and while in. contact with
seriber is thus placed in connection with.the?i'-gl the spring 126 the verticel-magnet 85 was
repeater R.| It may be stated at this point! energized ; but in this case, since sald springs
55 that if, affer the stiibscriber has begun td“ 197 and 126 are not in contact, but instead 120
call. and before the first-selector has t-I’llIlked& the springs 127 and 128, a different circut
. to the repeater, he should desire to discon- is established that comprises the release-
tinue his call he may interrupt the operation magnet 98. The enereizing current in this
of the first-s¢lector a\ﬁd restore it by simply, circuit passes from the ground G* to the
go hanging up his receiver on the switch-_hmi; ~ private-springs 127 and 128, thence through 125

9. “This may occur while the side-switch 1s . the release-magnet 98, conductors 411, 12,
either in the first or second position, 1t | 413 and 208 to the non-grounded terminal
matters not. As a result of restoring the ' of battery B! and to oround Gt When the
receiver both sides of the main line will be cam-arm i3 clears or disengages the release-

grounded simultaneously. The vertical apd  springs, the line-relays 69 and 70 then be- 130
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Jent thmngh the wmdmgs 218 aml 219 of
rglml zmd the nr-

the (hfferﬁ-nmtl-mhw Passes t}mmgh said
Jegmmng' its nmmal coils in such a direction that the said qif. .
pomtmn reﬁtm‘es the ﬁ[‘bt-%&l(‘ﬁt{)l-ﬁwltch In

ﬁ*rentml—mhw does not - become energized.; .

but the vertical. line-relay 200 t’]t)&% and; the 70 TR
luttu attm(*ta ltﬁ armatme ‘»’Oz Thu e S
Y l‘mgbﬁ ¢ tu«'- tlm{* tlmt the, dlﬂ'cren.tm.lere_layaspr;ng ST
- the. contact-poing 68 Q. gmm]mg potentml 211 and 212 are iy co " o
10 is then established gt the connector- -Private- -tihe.m]ling suh-stufmn mth talking uttery 75%'_ o
“bank- -contacts, through the so-called. pmvate- eurrent, but glge lg
norlnul-comluctm 426, to correspon
- the number 4t the sub.

> causes th e rotar y-1i
: 201 to lmu:-m
tation #7000, The
establlshment of ‘this

€ energized in series w1th the
msmtanw-—mll 220, by rey

guarding potential jg.
1 5 for the purpose’ of preyv enting

son of part of the
talking cunent bemg dwarted thmugh *smd
any. ml]mg rotarv-lin
aubacrlber from ehtublmhmg c
| over the . norm

Ontlﬁﬁtll’)ﬂWITh fm_f:@_- ~which current thai oo
.-the'line. #7000 nl- line- ~conduc-" g
tm‘ﬂ 427 and 4 28 thﬂt termm

ate: in the con-. - gmund G Byt
n&ctor-hans ‘while the said ine iy makmg Of -

sald- vertmal uud '._ri'}t':iﬁzf Ii ,
But when the: shaft falls: to its o mgmﬁcance at: pte,senl: The"" -‘1 :'
normal I’p_oé;tmn Wllﬁll the switch 18 released.

., seriber now, g wiall be (-*-Vn
! 1 is then destroyed at " ‘that he Opemtes hls
he  inst | | n(:nrmulnpust UM 63 op Opens the ej r'o! | |
__::.*fpl'o_::‘es;f}.,;jﬁfpjart thg*sprmgs 68 and 66. . How. with- talkmg current each time that either
ever, Bince-the-etallm_- scriber continues  of- the spr Ings 33 or 34 is ‘moved from the' 90
» make his calllhe oo ,;S--.tq operate hi_s, contact- -point with whic

h- it lwmmllv on--
guges. But the rotar y-Iuw-t elay 18 not de:
~be Uto the faet energized, as will he pmntad out, until the
Ppotential established at  vop tical- lmu-wnductor 15 &rounded. Tha

7 'PET. 55 and, therefore, at the gy Wscriber aftep having pressed. the’ push.
tact of th ,mnd IE‘U’EJ uf thu pu-—~- button 29 twice and. the push-hutton 60 once,
1, forces g ~ continues by pressin

g the push-button 29 _
“gain fﬂ*“"?timés Again the: vertical-line. L
mmnmrp cimtw 4 cone . :

nduct , entarily. grounded fouy
tum‘-s. - The £

mf--selectm-]me ‘relays 69 and 100 B
{0 having beey cut off - from th

e line at. the
 instant that its “slde-_smtqh.pa_

‘otund © position, and e be:
wiper 149 thmu oh the with the repeater R, the
'mldu{:tm 424, private-

ate- - vertical - line ct}nductm ‘then o
L t-conductor 42 23, aux-- line-relay 900 and the differer
-;} lllary l‘elﬂ]! 222 tn th& l]()]l*-gl"ulll’}d(‘{] terml--- of the repeater R, The-:c'tlr"f
~nal of batter ry Bt '

and to ground (i1, The after reaching the
relav 222

upon ﬂttmt*tmg s irm: m:r{r 233
ib forces the auxiiayy.pel

and. the- V{*rtmaI-mduswitch?ﬁipm 148 of
LY-Springs 991 . and  the first-selectoy Passes throug
S 223 into contuct at, wlm'h time, 48 1t hias been
- stated, ‘the

calling . qubwhtm

ot 157, the vertical-line-w;
,l.ﬂ.t:t_j Is provided “conduetor 421, g
Wlth talkmg bnttmy ¢ W

" l.fferi;mtn_iI-.-‘J:il'fi;é-?li&l'z;i_jé}-;:'21.8_;_} BT
_ The current conductop- 430,V{ertical-l*ine-relay200,'(:011-’ v
;;;};_-.:_-I.-:,_;--:__.pa_&s&s from - rownd Gs -md thmu”']a t]w dm*m: 431 to the non- gmuuﬂed ‘termina] of
.s?f'i_-_f_51'0}-1-'di.ﬂ'm'_emial-1e By-springs  921g Inml o211, uttew B and ‘to’ ground- G ngh tlme 115
o through the ullKlllﬂIV SPrings 993 and )21 t the ical-line-relgy - 1zed
.}'3' - resistance-coj]- 220, differ entin]- rel; L}f‘-{ft}ll t}m- SPIE
219, trunk-cond uctm 4

22, rot Ary-wiper - of and since. the'dlffewntm
i the.- first-gelector - 1 coutur*t -Point 158, po- stne time the -
_:,?5 tﬂry-—lme-cmlductm 414

onto the 'sprmg 205,
l-reluy forces gt the

Spring 9219, onto the- 8pring
s ,ﬁprmg 314, c,m]t:wt— 213, cuch. time: that: the. . Hﬂtl,{;&_l—_dll]&:.4-02__120_
pmnt 32 pI III'H'II'Y Wl].'l[]ill,Q' of. tl("‘ lfldli{‘ _.f "';__135.-.::%1'(;[[[1(]@(] " thL ]ﬂtel‘*t‘XLh&I];I-I'i'}j"'___,"'*.:' [<con- .
tmn-cm 5 tmnsxmtmr 9, contuct- ]Jmnt 10 oy i o R

aletor 489 4y e uulided also.
r-uunt upungu, 13 and gmumlmg the
14, contact. mnt‘:fﬂ's*’hrﬂ Liy

sald: - titunk. coﬁdlmmr 432
f 33, “vertical: lme “will be. explumed hereumftel The uruut
oo conductor 402, | 1- W‘umr 143, con- - through Which the sald: truuk-mnductm‘ 18 125
?i-;'-'_?;_'_j!?,,,ﬂ&:t?’-’pomt 157 Ium ~Wipey . 93, vertical- tl u,n__k-f- connected to. ground - may--*be
o conductop -121, winding 218 uf the (l_lﬂ'eimn-.
tmI -relay 20

nay- -f-_--tmced-';;-fmm
£round 3% to the dlﬂerentia['wla' -Springs
9, mndlwtm 430, line-re
mnductm' 431

y-5
Hie-rela 212 and 213, line. “relay-springy 205 g

0 the n.an_-gm_un,ded; mrmi;uﬂl

5 {lf battery Bl und_ tlu gr | . Yhe'

mm]u{-fm 43‘-3 to the trunk- mnductor 4-.‘32
'1 hL effeci uf gmundmg the war

II 'SW]‘:(.

tlcal lme- 130
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- conductor 402 produces, as was stated, a de-

 ‘.|0

19

‘the said

~of the differential - relay 209,

energization of the rotary-l
directly. . The energizin%' circuit through
said relay when the auxiliary-relay-springs
093 and 221 are closed comprises
ential-relay-sprinés 211 and 212.
fore, since the d1

and 211 are separated,
destroying the magnetizing current through

scriber, after operating

operates the push-button

Juctor becomes manifest in the energization

L 3

- produces 8 shifting of the energizing circuit

~ that maintains the rotary-

20
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30

35

40

45

50

. energized
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65

through the side-switch-wiper

relays 200 and & _
85 together the line-relay-springs 204, 205 and

line-relay 201 en-
ergized. The current, instead of passing
through the sard rotary-line-relay from the
ground G°* now passes
from the ground G° at the said sub-station,
the latter ground bein ‘gubstituted: for the
former at the instant that the ‘differential-
line-relay-springs 211 and 212 disengage.
The energizing current that passes through
this differential-relay and through the ro-
tary-line-relay 201 enters the circuit at
ground G® and passes to the rotary-line-con-
ductor 414, after reaching which it extends
1d¢ 144, wiper b4,
rotary—tmmk—cnnductor 4922, differential-re-
lay-winding 219, conductor 429, rotary-line-
relay 201 to the non-grounded terminal of
battery B! and to ground G*.
that the ground connection to the rotary-
line-conductor 414 1S interrupted, both the
differential and rotary line-relays then be-
come deénergized, but the rotary-line-relay
becomes -Teénergized at once as SOOI &3 the

differential-relay-armature 210 advances suf-
ficiently to - permit the differential-relay-

springs 211 and 212 1o redngage. Since the
line-relay-springs; 205
relay-armature 210 is attracted, and, there-
fore, when the differentinl-relay-springs 212
and 213 and the differential-relay-springs
214 and 215 are forced into contact, the 11i-
ter-exchange rotary-trunk-conductor 434 1s
grounded, but since

the springs 212 and 213 and

‘through the line-relay-springs 205 and 200,

Jifferential-relay-springs 215 and 214, con-

ductor 435 ta the rotary-trunk-conductor

434. The effect of. ounding sald conauc-
tor . will be considered hereinafter.
cotrse, as long the vertical and rotary line:
901 are maintained energized

ine-relay 201, in-

“tion #7000 1s 0 _
but plays a very important part during the
srential-relay is energized The sub:sta-
“when the vertical-line-conductor 1s ground- tion #7000 being connected
‘ed, the springs 212
rotary-line-relay 201. The sub-
the push-button 29,
30 once, grounding
the rotary-line-conductor 414 once.
first effect of grounding the said line-con-

The

which latter

through said relay

out of service may be traced from
G® to the rotary-line-conductor _
tlie winding 219 of the differential-relay to

the conductor 429, resistance-coil 220 to the

At the instant

(33 through

_ and 206 are main- -
~ tained In connection while the differential-

the differential-relay 1s

only. once the gaid trunk-conduc-
“tor 1s only Frounded once.
.through which the ground impulse: reaches
" the said conductor 434 extends

from ground

Of

1,282,357

.\'

206 are kept In contact, as well as the trunk-

release-springs 207 and 008. The engage-
ment of these springs while talking battery
current is being furnished to the sub-sta-
no consequence at this time,

release, as will be made clear.

directly  with
the repeater at this point. it follows that if
the calling operator restores his receiver
to its hook and grounds, simultaneously, the
vertical and rotary line-conductors 402 and
414, he will theregy restore the central ap-
aratus through the repeater. ' '
ing of the yertical-line-conductor 402 main-
tains the vertical-line-relay 200 energized,
and causes a flow of current through - the
winding 218 of the differential-relay, but
the grounding: of the rotary-line-relay
<hunts the winding 219 of the differential-
relay out of service, causing the current to
cease flowing through said coil and produc-
ing at once, of course, as a result, the ener-
gization of the Jifferential-relay, due to the
magnetizing effect of the coil 218.
<hunted circuit m which the coil 219 is cut
round
414 through

ground terminal G& As soon as the differ-
ential-relay becomes energized and the dif-
ferentinl-relay-springs 211 and 212 are
forced apart the shunt across the winding
519 1is removed, at which instant a current
ihen flows through said winding in series
with the votary-line-relay 201, the said ro-
tary-line-relay remaining energized and the

‘differential-relay being strengthened. The
219 and the

crirrent through the winding
relay 201, of course, extends from. ground
| h the said coils 219 and 201 to the
non-grounded terminal of battery B* and to
ground G*. The t runk-release-springs 207
and 208 being connected, since both line-re-
lays are magnetized,
as the differential-relay-springs 216 and 217
come into engagement the back-release-relay
1 of the first-selector ¥* becomes energized
by current flowing from ground G7 through
the side-switch-wiper 142 of the first-selec-

vate-wiper 99, trunk-release-conductor 425,
trunk-release-springs
tinl-relay-springs 217 and 216, resistance-
coil 282, conductor 431 to the non-grounded
terminal of battery B! and to ground G*.
As soon as the back-release-relay attracts
‘ts armature 82 the release- magnet 98
ijs energized.
the release-magnet flows

The ground-

The

008 and 207, differen-

70

75

8O

85

90

100

105

110 -

it follows that as soon

115

tor F?, through the said relay 81 to the pr1-

120

The current that energizes 12%
from ground G°

through the back-release-relay-springs 83

and 84 to the conductors

through the release-magnet 98, €

)

436 and 437, and
onductors

411, 412, 413 and 408 to the non-grounded 130

45
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I. I . ':;rl' o

30

'ﬁwthmugh the differentia

' ”-R, 50 that by

O erated
. pressed- aml’ W’hf‘ll the r@]eaw—qprmgu %5, 26
and.27 ure {'m}m‘f'tﬂd together. ;

“Ing of the
_ergizes the ver tical- line-relay 167, at which

"o time the current flows from ground termina]
G* over said conductor-
~Wiper 166,

. and 8
10

1,392 357 .

termmal af battery B3L

;- the current ﬂowmg
ys 200 -and. 201, and

al-relay: 209, is inter-
~rupted, and ag a result the back-—releasa -relay
81 becomes deenerglzed ‘When the release-
relay-—arrnature"SQﬂ 1S restored the springs 8.
84 are separated at the:
the energxzmg circuit throu

magnet 98
]ease-arm_ature 97 returns to

tion #TOOO d1senga g
thmugh the line-rela

h the release- -
it once the re-

The -

- seiector . in the .well-knnwn manney,:

-';__,-'15-_'x*eﬂt(}m.ﬂm¥ -selector-qhaft de~

- stroys the. thmugh the
auxiliary-relea “the repeater

‘that when the
dumng the: re-

"rﬁtary inter- -ex-

ground-spri ng 205.__.;13,5 -cqnq&cted" togmund G?

his call; but before pm-—

L f*twllng with the f]nscrlptm;n the effect of
0 grounding the mter-exehﬁ 7 G

S tors 432 and 434 will: be'mmtdﬂred Since
© . the said fy amk«-mnduetnrs
Lo nected. with the - semm]-selector S
'.'f};-:ij.'f.f_sunw manner thﬂt
S 88 and 14 of the % ‘are con-
o nected with the first-selector F1. the grmmd
L g of the tr unlk- -conductors 432
| '-ff‘f?!.i.:a_ﬁ prwmmlv traced, rosult.ﬂ-.. in the ﬂpernt»'--
ing of the wr*und—wlmtor m.
manner in which the. first- selector. F! jg. op-

trunk-aonduc-
ade. dlrectlv con--

the: line- conductnrs 402
suhwsmtmn

the Jdentmal

“}l{‘ the. Imﬂnm 29 and 30 are.

vertical- trunk-mndu('mr 432 en-

to the side-switeh-.
‘contact-point. 167, and throitgh

. the wrtr{'al lme-rfe}a.y 165, econductor 438 t(]

50
o amd to:

SR :_Ifrﬂ ancd
‘manner, and a circuit is established that per-

ity the from- gmund (e

_tlu'mjgh the s
L springs 171 and
©. 'magnet 170, cﬂnduc'tars 440, 441, 442 and
_- ";f“43H tﬂ the -

ST tery

.':5',.?:@:_2'?'G.Oftmn of the vertical- Iine- mlay m:currmg four

55

65

the non-grounded terminal |
1ne- reliy- Splf'mg‘i-,'

.flm upomtmn, nf course,

of batten B2

ground (3% “The 1i
169 are f(mwl together in the ugual

current to ﬂnw
nngt, 169 and . 168, ‘private-
172, mnflucmr 4‘3‘) vertieal-

non-grounded tPl’I’l’Hl’lﬂ]

2 and to ground G2 The. energiza-

, the -vertical- -nagnet 170 is energized -
and asa rpﬁult the. switch-

}-.;l_iu.:f_l:“.'i.s;'f'-i'*ﬁfised four steps in the. manner

no- dewnptmn At ‘the end of

imd to gmund G"
Ls sOON as the release- sprmgs at the substa-

same time and

lature o¢ its normal po-
~ sition, producing a restoration of the first-

| & me t at t.he I'M-%elector-
I8 released the. remter i8 restored also. It
should be noted -
- 200 and 201 #re” enar
 lease that the vel‘-iwal- and-
. change trunk-con netors.
S .__-;----i-_aunu]tanmuslv groﬂnded
o 2h
.-.thmugh tlw
'HI]I[ 21“1

line- -relays

m the

The grfmnd |

of bat-

the smt-:,h-‘shaft- |

3

“"IPEI“: 1!’4 Im aml 17(1 wnll he fmlm] (}]‘.lp().._.'_-_” LT

the fourth level of
“The rrrmuulmg of . .
rotary-ty lml{--{*0m]m-tm- 434, ff;llnw;«ng_ﬁ:;;._{._.{-_:_
o grounding of the vertical trunk-condue- 70
for, proditces an operation of the rotary-line- =~
current through sald relay: « - el

miwv' trunk- {*-:}mluntnr_f__:;} TR S
passes to the side-
5.
tor 443, rotary- luw -relay (78, {*rmducmr 438

Site: the ht'st t"f}llf‘lr't of
their r espective banks.
the "

mlﬂ}r 178. The
after regc hing the
434 from the . ground A3
5.WI£(']1-W1per 179, contact- -point 180, condue:

to the nﬁn«m-;.rmulml fw'mlml of hattory B‘*"*'", |

and to ground (3= "The re); ay being.

spnngs 182 and

The enrrent. hw(-' fows From:

condiic tor

-nal of battery B and to ground (2

. permits the side.- -switch to

183 passes fmm engagement with ‘the. ‘eon-
- point 183,

‘switch- m]wr with.

186, by reason of a-current that

SWlt{'h*-W*;“)(‘I' IH‘}
magnet -186, f*muhwmn 449, 447
“the non-g; mlnnlghd terminal of battery. B2 and

to ground G

ener-

p::?ul mmm*nmrlfy (11'19{',1;;1;{15 m turn the pri-. -
vate-magnet 18] once at the instant thm the
169 are forced. into contact, .
ground G ST

through the springs 169 and 182 l‘hunlgh the
444, private- rmgrwt 181, c*nmlm,-._;_._g AN
ool of s 2 to the non-grounded temi g5
prwate~:rmgmt, .:mtmlrmg its.a mmture rmcp R PR
pass inte’ Sﬁr*nmlfﬁ
Imsn‘mn, at which: time thv sile-switch- Wiper o ¢
90
- tact- -point 184 onio the grounded’ contact- PR NS
The eng, igement . of sgid. side-
the. said. contact-point . |
prodnces an :wtmntmn of the mt'lrvmmglmt ol
flows. from DR

,!!‘I'U!lmi G through the conductor 447 to the . .o o
- contact-point 185, thenee ihmugh tiw Sicle- R
-.conductor. 448, mtarv-
:ll’]ll 14:) tﬂ?
100
“Assuming that the first nine i

953_?-' .

“trinks of t]w f'mnth fevel of the second-ge- |

lector- l:..mhx, e

('ﬂmmf,,mm with the ﬁrat—whlrfm" j AL ¢on-
tinues untll the shaft. has heen mmtml

steps, placing thv mwffhnwxpﬂra ' connec-

tion with the tenth tm"mmul of ‘the fumth_.,. 2
conrse, the. pr:-«-; LT

J[‘FL"] of f}m- Hne- banks.

- Vate- -magnet during the I‘ﬂt'ltli}n 'l”)f tho pri-
mtv-—wnh-r over the busy contacts 18 main-
a8 was dmwzhwl mn con-

‘The muwut-i”".._
from the busy contacts to the pri- ..
y 115
through the bac k«-rfllﬂaf;fhrﬂl’uv 187, conduc- o e
tor 451 1o the side-switch- -Wiper 188, which.. . .-
in second’ ‘position (“Xi(‘]‘ldﬂ th(-f;-: e
12

tained en w'gmw]
nwhnn with the hmt Hi""’]f‘(‘tﬂl"

Ppasses
V#ltﬂf‘--‘l’ﬁ"][)(‘l‘ 176 thmugh the conductor 4510,

Jatter hﬂmg
‘cirenit through the mnt:wb—;mmt 189,

tdluctors 452 thmu,ﬂ;h the. Private- :rmmwt 181]_.
to.the non- -grounded terminsl of battery B
hmﬂwwmers 174 and -
course, in electrie eonnecﬂ-;.-,;f_ EETA
tion with the 1rnnk -conduictors 463 and 464, .
125 -

and to ground (37, The
175 are then, of

and the private- wiper 176 with the.
tr lmk-rmmhmtm- 465,

‘the usual guarding potential is then supphod

to the In*wate WIper 178 and of

releas&-_;-

cour‘si tﬁ

‘The side-switch. -wiper - -
188, while in third. ]'m‘utmn Dbeing connected- R
to grfmml Gz through the contact- -point 190, . - s

]3{}

huw ‘the rotation of ﬂ]e-;g R
shaft; in the manner clearly dese ribed in
“:"Hf:i- PR
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the private-contact with m?hich it 18 connect-

~ ed, in order that no other trunk-seeking sec-

10

ond-selector may be able to seize upon the
trunk-conductors 463 and 464. - The second-
selector S may be released like the first-se-
lector, while its side-switch is'in first or sec-

ond position, 1f the inter-exchange trunk-
rounded simul- -

conductors 432 and 434 are
taneously .for n moment. The release will
occur if the calling subscriber hangs
receiver at any stage of:the call that may
find the second-selector-side-switch 1n. its
first or second position. It will be clear

 that if the vertical and rotary line-conduc-

15

- repeater and

tors 402 and 414 are grounded simultane-

ously for a moment, while the first-selector,
the second-selector are connect-

~ ed, and while the second-selector-side-switch

20

2D

30

30

40

Tease of the second-selector also.
taneous grounding of the inter-exchange
trunk-conductors produces the simultaneous:

is in either the first or second position, the

first-selector will be released as described—
through the repeater—during which release
the trunk-conductors 432 and 434 will be
rrounded simultancously, producing the re-
f The simul-

magnetization of the second-selector vertical
and rotary line-relays 165 and 178, by which
operation the release-magnet 191 becomes
magnetized. As soon as the line-relays are

deénergized the restoration of the second- 02 pass m

' point 308 onto the contact-point. an
the side-switch-wiper 303 from the contact-.
point 309 onto the contact-pont 310, - ‘The-

shifting of the side-switch-wiper 302 ‘pro- 100

selector follows, as usuad. ~After the sub-
scriber’s line-conductors an extended to the

connector the operation of the calling de-
vice at.the calling station.will operate the

connector. The

_ %1‘01111ding of the vertical-
line-conductor wi

1 cause the vertical-line-

~ relay 200 and the differential-reluy 209 at.
~ the repeater R to be energized twice. As a

result the vertical-trunk-conductér 432 be-

~ comes grounded twice and the vertical-line-

relay 318 of the connector becomes energized

twice by a-current flowing fromn ground G*

" at the repeater R; to the vertical-trunk-con-

45

50

N1

. gizing t
‘through the springs

60

~ battery B? and to ground G?,
~ “magnet, upon attracting

65

L ]

ductor 482, thence through the si le-switcht
wiper 166 to the contact-point 192, conduc-
tor 466, ivertical-line-wiper 174,

of battery B? and to ground G*. "The ver-

tical-line-relay then attracts its armature 319
and closes the springs 320 and 321 into
" contact, establishing an. energizing circuit

through the vertical-magnet 261. The ener-
: from ground G

current passes _ ’
| 321 and 320, conductor
472, private-springs 291 and 290,

conductor 474, vertical-magnet 261, conduc-
tor 468 to. the non-grounded terminal of
The vertical-

raises the shaft 252 two steps, in the same
manner that the previous selectors have op-

‘then presses the

up his
tor extendin
'rotary-line-re - to _
the current in this last circuit flowing from.
ground G* to the rotary '

"a current flowing from grou gitk _
‘said springs 321 and 326, conductor 478, pri-
90"

| vertical-

trunk-conductor 463, vertical-line-relay 318
" of the connector C, conductors 467, 468, 469, .
470 and 471 to the non-grounded terminal-

level of the banks

| conductor
473, side-switch-wiper 302, contact-point 306,

“once by
its armature twice,

1,282,387

erated their shafts, and places  the connec-

tor-wipers 253,254 and 255 opposite the first

responding banks.

energizes the rotary-line-relay 201 and. the

differential-relay 209 of the repeat - R.gnc:,

which former in turn grounds i .
trunk-conductor 434 once. The saic

wiper 179, contact-p

- .

rotary-line-relay 324, conductor 467 to’ thé
BB and:

non-grounded terminal  of batter

to ground G’. The B COHDECtOI‘- ing..m]ay- i_
springs 321 and 326 being brought: together, .

the private-magnet 281 1s then energized

vate-magnet 281, conductor 471 to the non-

grounded .terminal of battery B*. and’ to.
ground G*. The connector-private-magnet,

‘being energized once, attracts its armature
permits the connector-side-
switch to pass to second position, the side-
the contact- -~
307, and

once, Wwhic

switch-wiper 802 passing from

to the connector causes the
ay 324 to become energized;:
-trunk-conductor 484
and through the second-selector-side-switch-
oint 177, conductor 475,

e
‘ra
L
]

rotary-line-wiper 175, trunk-conductor 464,

ground G** through

contacts of the second level of their cor-

The calling subscriber .
‘rotary-button 30 once, 70
.grounds the rotary-line-conductor 414 once, =
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duces a change in circuits in the: connectory -

so that when the vertical-button 29 1is
the last digit the ro--

pressed ten times for

gnet 261, is operated when the sprin

a circuit is established from!.
through the springs 321 an

through the priva"te_rs%'ing's 991 and 290.to
“the side-switch-wiper 304,

which latter it extends to the contact-point .
807,'the conduttor 480, thence through the.
grounded ter=- i .
118

- y "-*'". '.:'l-.- . ..'.
. mm_ '~

04,

rotary-magnet 277 to the non-

minal of battery B® and to ground G, At

each electrical pulsation in this circuit the.
- rotary-ma 1S am P 410, I'om

gnet attracts its armature 278,

ing the wipers 253 and 254-along the second
. which they engage.” At
the end of the tenth pulsation the wipers are:
moved onto the tenth contact-terminal.of the-
Then for the

second- level of their banks,

lust- time the rotary-button 30 -is: peessed
once, and as: & hsult the rotary-trunik-con-

ductor 434 | nt the repea
the method described. - Agaih the

passing, throngh

is grounded at the repeater R

‘tary-magnet 277, instead of ‘the. vertical-
320 and 321 are brought into contact. Each -
timne the springs 320 and 321 .close to ,tl{l}tir

rround G2
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rotary-line-relay 324 of the connector is en-

ing an operation of the private-magnet 281

-
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-ergized once, the said relay in turn produc- =
18v




255, and’ at t
| %mnd level of the private-bank 251, so ns
- off- -eluy 350: to the non- gruumled termmal;'

of hattﬁl'y B* and to-
connection between the: calling’
‘line having been " astabllshed “the - callix

party is then in a position to slgnal the cgl
ton 12.

L. 100

#2420,
~ that:the same: guarding. pt}t{-ntml exists at

. all other private-bank-contacts in multiple.
with ‘the prlvate-lmnk contacts mentioned
contact - ‘between - the. suln-’f-,-':_ S by
it for way coteon e Saled i buny

b 'u. o '-|.'.-- KR . :. S ..'\. B ._ - .;-.,-.' [ ! .
-, ' -‘.._.--: . .: [ ' Vol _.Ip ' '. :I. | _.;'.I. : . A '__-'
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“ o “'The closure -of
-_-;.__.'_":{;{;}'.fg-..j;.:;.-f_'-}ﬁw1tch-»wumrfa 304 ‘and. | 3035 .aml umtuct-;-,_:z:._;,
Lo points 814 and 317, 511-%"";';,'_{.2'__ > |
e ey extﬂmlﬂl sulmorllmr s line- {*fmdu{:tm'q 463
o veg sand 464 throngh . the condensers 344 and 346"
'”.'i-’-mth the: vel'twu] and rnturtf llni'-“ ipers ‘25'3?_;’5.-?]'
therefore, w:th the normal-

:mtl 254, and,;
T mmlu{'tom 481 ani 482" tlmt ctmstltute the

5 tively.
" wiper 303 with the contact- -point 311 places’
'y glmrdmg rmentml ut ‘the private-wiper

1e-tenth private-contact of the
tact-point. 857, conductﬂr 487,

~the “contact-point - 311,
line i3 }}l‘{}fl‘('fw] by a guarding ntt-ntmlr
'-mt}wr'“lwn calling or when (*nllwlp |
former case by npumimm in the first-selec-
~tor, and in the latter case by the connector.

' 1-;2832_.2&?' o

1-511 rjl“" Ml{l r_))17

to preclude any other' connector fr{ml es- .

o tuhhshmg connection with the called line
‘It will be understood, of course,

tlwl Vi

spring. 66, comes. mto contact. with

- 302,

respec-
The engagenwnt of the alda-smtdl-,

Hlﬂi-

','-,:-.__‘_'St.ltml‘l by mﬂﬂ;nﬁ 0f hlﬂ Blgn |
~‘But before going. fu rthtsr it will be exy lamed

t-ntml over the called - Line at the ‘instant

Evidently, then, a

—in the

level of:the

T hl‘ establishment:of the: guuuhng pnt(mtml”

e over the called line #
.t from further

45 current. through the hrnlm--:-ut off: relay 350

seizure, bt alse

94920 not; ml]vg)rf}fe{'f‘l_ '
Orees n

7 of the ealled first-selector K%, in: ““]”' that.
“the. lntter through ity urnmtuw- may wpn-f{.'

~and 353

REREE 1)

S 'f'.--'-:.--.mt!]ilfled one on- euch side of the mnin talk-
965, conductor 491 to the non-grounded 186
mmal of battery B? and to umund- G Ahe o

'--_mnnectﬂr-—rolease-magnet oIt Eneryt
‘the release-armature 268 moves tha

~ rate the lmtlfrﬂ-mt-»nff relay-springs 351, 302
l!u- separation of the said aprm;_f@.
from. muh other destroys a bl'l{lg[:d cirenit
~ thiroujzh ‘the vertical and rotary line-relays i
854 and. 355, that normally: extends across
" the line- r'muhu‘mrq 483 and 484, and at ‘the

o same time. interrupts ‘s t-onnectlnn between ¢
L ed tf-rrtmml of the-battery ‘B2, which: tonm-.--;:. . e,

i 292 nnd 293535 VR
and. c(mductorq 489 and 490, relmm-mnggmt N ST

saicd relays 354 and 3535 and the non- -ground-

,..f"“‘-'?nul 1», directly “conneeted” WIth ‘the spring .

Since. tho conductors 483 and’ 494 lll'(!'-'-'?"’cnmluctor 488 prwute-ﬁprln

R A_,jfﬁjof*_":mg cu*clnt s will be hereafter disclosed, it
Chent 18 d:"slrublo, for obviouts reisons, to l'i‘llm‘i"t'ﬁ
o all INHecessiry: l:rulgm from-across said con-
-~ ductors, and ‘at the same time to remove all’
---_f“p()ﬁmhllltv of the vertical and mtnrwlmu-j

‘ﬁrela}'s being mwrgmvd wht*ﬂ u rmgmg cur-

’,_zlevel nf thL cnnnactar*prwate- , | P

in the apormre 276 on tha End Df tl:n .' ol

take place thereby.
~through the brid
. from - ground G to the: connector-side-- SRR
. *-,w1t:,h contact- pmnt 3811, alde-swuch-wmﬁr.-}
303, conductor. 485, prwate-wmer 255, pri- L
356, con--
“d -(,llt-;. I ;) | o IR
“The =~
and called-f-";

_connects - at the time that the calling subseriber
. the’ mtary -line-conductor. 414 fnr

‘time to: ‘transfer the ‘connec

‘the: sub-qtal;mn

_vate-normail-conductor 486."
the private-wiper 2b5. finds a lmrdl
tential at the tenth contact of the: ﬂemn(l
- that the calling subscriber: grmmds his” ro-

stead of the side-switch- bem d
_third position the connector wi I'be released,;
" because. the energization’ of the prlvate-mltﬂ- B
net 281 as-a final result of u'rmmdlng thero- -~ -
tary-line-conductor 414 sets up an energizing -

I | | 4 |-' T L o L e T I T e L - e T LI AL R B Ll TR R A B LI LY | AT AL R R
.. et . . i : ... PN BT . 1 . . P I .
P -1 e e .l;".'-'r.].I\HIIIII P AT -';.rlﬂ; BT S U LAY (IR . L I'I..I:l- '-""'“-"'L.-'I' N LT | . B!
r - o gy oo TS o - 'y . e L. ' L TR T ot ' i v
4 Dot s L. . L [ D e . L ! ' : " I ' H
' ! LT el ' B ' ' [ ,-r LT ! Pl I ! LR o

~order that no undesirable 1ntcrru9twna may - .0
The: energizing ciremit
ge-cut-nﬂ relay 350 extends

vate- normal-conductor 486, sprm

ground G2

almg-bu'.f;f

"ﬁﬂﬂ

fmm second to third pomtwn

The cullm.!z first-selector, it will be- mnnern—f.‘-'ﬁvnte-eontact of the second level of the pri-
-vate-bank 251, curmspcmdmg to the luw of o
. 2420, Or nn thaather Lo
"'-f_.-.r_;hand if the first-selector F 2 Qf the called 1 |
18 bam g used, and the shaft of said first-s

“toris. (;ff*normal as a result, the same pﬂﬂte- |

bank-contact will be mm\ect.ed to ground

- from the instant that the normal-post-arm
481 and 482,

poing' 859,

_d-:B permlts the oﬂ-normal-ﬂ)rlrlg 356 to.en-
gage with the grounded contact-
Said guarding potential will reach the pri-

| that p-e.rmltﬁ thG ‘iﬂdﬂ sw;ltch t('} n&s tf) thl!’fli--.-:fj}:; rent iy suppllm] to the called sub—stntmn, m o I
-~ position’ with the  side-switch- mper' , '
- 303,:304 and 303 in connection ‘with the con-
“tact- p()mtq 308,

L R O Ll r L |
L R L & LA | PR

; " .- s Wt |II|I |'|'.:\. i..- h
' " L '||-_ Lret |

" is released. - For instance, if the line: #MO
~ has been called by another connector, there RS

- terminals of the called sub-station. #2420, willbea guardmg potential at the tenth pn-'-fff*-“-

EE r_r_bered places:a- gtmrtlmg potential over its
| .. own: ]lm, it the connector- -private- bank-con:-
Loiaie e tacts ‘that cmrespnml to the sub-station
:_-‘;j;-_i#’?ﬂﬂ(), at 'the instant that the nlf-—nnrmﬂl--f
SIEERREEIE R mmtlml q{)rmg (pS Lnter, and at the in-

©stant. that the connector seizes on the ‘called
- subseriber’s normal-conductors’
o the: :nllmg conneetor pluw«, n frlmrtlmg po-
s - that the side: ‘iWItt*ll-\HPf‘l‘ 303 engages with

.......
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vate bank of the connector by way of tha pri- S |

private-bank 251, ‘at'the instant "

ta ry*-hmr-cumlm,tnr 114 f(:r the: ]ast t,lma, :m- -.

tup'. 1

civcuit through the  release-magnet of: tha

292 and 293:';5

.connector when the armature of the said pri- - ST

: vale mugnet fqu thu sprm s

F nllblea-

_'_,the r@lemmg—magnot alluwa tha currmt to
i!"ﬂﬂw from the grounded terminal of thebat- =
ry B? to the tenth contact of thé :amnd I

dog 268 so that the lug 274 is caught and hnld i | 5 s




~ thus rotated,

enters the slot 343 and the said shaft of

10

link. Of course, when the double-dog is
the locking-arm 272 is then
withdrawn from the longitudinal teeth 2357.
Then the shaft is free to rotate back to its
normal rotary position, by reason of the ten-

sion of the coiled spring 260, until the nor- - 493, contact-

mal-post-arm 259 strikes the normal-post
343. At that instant the shaft-support 342

necessity falls to its normal position. ‘The
release-armature, when it rotates the double-
dog 268, at the same time drives the side-
switch to its first position, about the pivots

. of the latter, by means of the side-switch-

15

20

hnk 301 and the release-arm 273. The lat-

ter, by pressing the former back forces the
escapement-finger 295 back between the
escapement-springs 283 and 284, which finger

~. Wiper 186, conductor 466,

R

295 1s then caught behind the rearmost lower.

tooth 287 where it remains until the connec-

‘tor comes into use again. The restoration of
~ the connector-shaft begins while the release-

- magnet 265

25

" the energizing circuit through said magnet
comprises the private-wiper 255

i8'1n an energized state ; but since

S
a4

| _ and the side-
switch-wiper 808, it will be evident that as

- soon as the shaft begins to rotate to its nor-

. mal position the energiz
 the release-magn

80

~ vate-contact-point with
L - engag

_ Ing circuit through
et 265 will be broken as soon
as the said private-wiper 255 leaves the pri-

e

; and the 'same energizing circnit is

which it has been

 also mnterrupted at the side-switch-wiper 303

 when the latter is _
5 tion. The subscriber then-thinking he has

ig forced into its first posi-

established connection, presses the signaling-
button 12 at ‘his sub-station, ‘with the re-

sult that the spring 11 is separated from

the contact” _
nection’ with the

40

i5

byd

Iine.

ST
¥

point 10 and closed in con-
35. - The said

402, through the primary-springs

conductop 405 _
,'through the contact-point 81 and

13 and 1

spring 33, it follows that the pressing of the

- grounded contact-point
. . spring 11 being in di-
- rect communication with tha vertical-line-

button 12 grounds the vertical side of the

The grounding of the vertical line
causes the energizing of the:connecfor-ver-

L tical-line-relay 318 in the usual manner, and
5 0 since: the connector-side-switch is in first
- positioh, the connector-vertical-magnet 261

.

L_
L
K1l
3 .
. 'llfl
]

1I ';1‘ .
:
r

" |
1
L]

'

‘6

i
5

springs 841 and 840

69. through which the

18 energized when the line-relay-springs 320

and 821 are pressed into contact through a
circult that is already familiar. Asa result,

and for reasons previously described, the

shaft of the connector is raised and the

. which -it contpols are
brought into' contact. |
t-hesaf.twa'_".pa-rts completes a busy circhit
whic busy sigrisling current is
transmitted to the ]
current may originate in any suitable gppa-
ratus, such, for example, as that represénted

i at'F, Fig. 2, which comprises a eoil 343* in

The engagement, of

calling sub-station, which

which the said busy current 18 induced. The

1,283,887

understand
desires is busy. This
from the coil 343* to the conductor 492,
through the spjings 341 and 340, conductor
pofit 315
springs 829 and 328
ductor 475, side-switch-wiper 179, trunk-con-
ductor 434, winding ‘229 of the Tepeating-
coil 225, condenser 231, winding 227 of the

repeating-coil 224, trunk-con uctor 432,

conductor 463, vertical-line-relay 818, back
to the coil 848s. '
‘duced ‘in turn"
226 whence it
414 and 402;,°a
ing' T, from h ,
ondary coil 17 and to the receiver 16. The
subscriber will then restore his receiver to
its switch-hook, thereby groundin

line-conductors 402 and 414, as -

ductors causes a simultaneous energizing of
the rotary and vertical line-relays 324 and
618 of' the connector, |
ing their armatures 325 and 819 simultane-
ously, permit the connector-trunk-release-
springs 322 and 323 to come into contact.

he engagement of said release-springs

busy. current passes

, Side-switch-wiper 305, -
_ ,» conductor 494, con-
enser 345, conductor 464, wiper 175, con-

. This current is then in-
in- the repeater-coils 228 and
passes to the line-conductors
nd through the primary wind-
which latter it passes to the sec-

‘both the

efore de-

scribed. The grounding of these two con- -
90

‘having been instructed, will
from this signal that the line he

70

75

wiper 174, trunk-

80

85

which relays, ‘attract-

95

establishes an energizing circuit through the

connector-release-m

agnet 265, and through

the second-selector-back-release-relay 187, 1n -

which circuit the current flows from the
ground terminal G*® to the second-selector-
side-switch-contact-point 190, side-switche
wiper 188, second-selector back-release-relay
187, private-wiper 176, release-trunk-con.
ductor 465, connector-release-springs 322 and

100

105

323, conductors 495 and 490, connector-re-

lease-magnet 265, conductor 491 to the non-
grounded terminal of _
ground 2. The release-magnet of the con-
nector and back-release-relay. of the se¢ond-

selector S besoming energized, it will be evi-

dent that both the connector and the second-

selector will be réteased in a familiar man-
ner. ' Furthermore, the first-selector It wiii
also.be released in a_way that has also beer:
pointed out. But it has been described that
the calling subseriber did
#2420 busy, and that he did complete his
connection with said line. A fter so doing he
presses his signaling-button 12 in the manner
nlready stated, and thereby grounds tho ver-

’

tical-line-conductor 402. "The grounding of

battery B* and to

not find the line

110
115

120

sald conductor energizes the vertical-line-

relay

318 by means and

nector-side-switch-wiper
ment with the contact-

energizes l:he:'conn_ector-ringcr-relay 326. The

~cirenits already
familiar. Since the side-switch of the con-
nector is in third position, and since the con-
302 is in engage- .-
| point 308, the engagre- -
ment of the line-relay-springs 320 and 321

125

130



5

15

20

l'utaw-wmer 254,

) '1':282?!25? e

' . energizing Lurrenb passes fmm ground (11“

thmugh the springs: 321 and. 820, prwate-—

~ springs 291 and 290, side-switch- -wiper 802,
326 to- the,'*
non-grounded ter mmal of battvry B2 and to
The ringer-relny-armature: 327
fhen forces the ringer-relay-springs 329-and
832 onto the: rmger-mlw-trenorator-sprmgsﬂ
| 360 and 383. A signaling cur rent then passes
10 out to the called subseriber’s line from ‘the -
~ ringer-generator J to the brush 344%, springs-
- _ddd and 332, side-switch-wiper 304, 'contact-
- point 314, conductor 496, vu'tlca]-wqwr 253,
Vertlca]-narmal-—eonduutm' 481, vertmal-lme-*
conductor 483, spring 375, wntact -point, 376,
“switch-hook ‘%77 spring 378, ringer 379, con-
- tact-point 380, spring 381, rotary- line- -COI-
. ductor 484, mtary -normal- conductur 489,
conductor- 497, contact-
point 317; wiper 305, rmger-mla,vusprlngs*'-”
- "%39 and’ 330 and bl'llﬁh 345" to the ringer-

contact-point 308, ringer-relay

ground Gz,

genamtm* J. The bell at the sub-station will

~ be rung as long as the calling subseriber
~ presses his button but. as soon as he releases
~sald button the ringer-relay 326 wﬂl then be

30 primary-circuit-springs 383 and 384 will be
~ brought into contact, and the ringer circuit

- will be opened as the swm'h hook rises, -
~ the instant that the primary -mrmnt-qprmgs‘_

- o388 and 384 close together, the transmitte
S .38

“the colls s

o
s S

i

| 344 andl n4’i |

- return to their normal positions.
the subscr]bﬂr at the called sub-station re-
mmrte.f:, his receiver 382 from the hook 377, the

- ondary-cireuit- h])ll!l,‘.:h 388 and 389, second-

DO

-deénergized and the ringer-relay-springs will

380 1s energized by current from the. locnl':'
- battery ‘886 through a. cirenit comprising.
© said springs. The trumml‘rtﬂm 9 and 385 of

“the sub:stations: #TGO(} and #2420 being en-
ergized, and the receivers 16 and 882 being -
connected mduvtlwlv, the subscribers are
o 'them n position to speak to each other.
~ voice of - the talking individual at station
#7000 striking. the transmitter 9 _produces
~very rapid ﬂlwhmtmnq of the (*-m-nrmntr Cur-
> rent throngh said transniitter.
- coils 218 and 200 are located between the ver-
U tieal-line-c 'nmlm tor and the battery B, and
219 and 201 betwe o the rotary-
1|11(=-- onductor and the satd battier y, and since
' the repeating-coils 226 and 298 are Imdfrml’;:
~aceross the said line. with - the ¢ondenser: ¢
“in series with: t]lmm it. follows 'that the flue-
tuation of the current mentioned-in the main:
',ult*{‘tuf will mmluw disturbances in the eléc-
“trie cireilit that will extend thr ough the said
repeatér-coils and (tmdmm‘*r
ances will lw m(lnwd in_the repeater-coils
mianner.

“Sinee

and 229 'in the well-known
T hvw lmlnt*{‘-d currents will pass ihrerh the

receiver 382 and the connector- t'mu]emers_
On the other hand the induced -

--currents sent to the line-circuit fiom the sub-

station #2420 from the sec ondary.

“through the winding 7 of the induction-coil 70
'8 at the ﬁub-s*tatmn #7000, and the coil 17

ifmarmer
primary’ winding 7 and the r&peater—-mlls.-_ R
& SR
winding 7 through the transmitter 9 to the =~
“vertical- hne conductor 402 through the side-

tact:
- CON |
- 280, repeater-cml 228, trunk-conductor 422, o
rotary-line-wiper 54 of the- ﬁrst-selector,;.'..a{.-a S
.contact-point 158, Sld&*&:WltLh-WlpEI‘ 44, r0- .
'_’-tarv-hne (:anductm* 414, back ‘to the 0011 { PR
The circuit comprising’ the Te
~and 229 and ‘the.réceiver 3582 may R
“from the condenser 231, 1111'nug'ht e repeater- .
coil 227, inter -exc]mnge trunk - conductor -~ =~
432, side-switch-wiper 166, contact-pomt 192,
‘vertical-wiper 174, trunk-wnductor 463,con- 90
denser 344, rmgm' 1'elsw-spr1ngs 331 and 882,
',HldE‘,-‘SWltCh -wiper-
conductor 496, vertlcul-lme-wmer 253, nor-

“Then, 1f

At

to the condenser 2
“seribers - have f*mmnunmatvd the -exchangy
apparatus may be 1‘010:15@:‘1 if the calling sub- -
-‘,qulb{-r restores his receiver. to the qwu{}h Lo
The restoration occurs in’ ‘the fﬂllﬂw-j-'-f-_ TR S P
~ing manner: T he calling subseriber upon 1‘3-110 e

The »

“hook.
tlm-; storing his rec eiver grounds both of his e~ 110~
*rm(lm tors and as-i.vesnlt, ‘the. wmdmg 219 - o
~of the differential- relay-209 becomes short- 7
¢l l‘f‘l]]it‘{] throngh gzlmmd whu.*h .hlmrt-clr-_j_;__z;- B
“cuit has ]wvn l]f-"ht*i ibed, - Dby T
the cm'mm that has lmen ﬂ(rwmg tln*uugh 115';_., ST
230 said coil is et uﬂ' and as a result:-the dlﬁ'er-- SR o
- ential-relay 209 becomes energized. . Th& i‘e-*

AN am mu-tumw] siate at the same. tm:m, th&
trunk-release-spring '
~Such disturh-- into’
CRPTINS
g [leru, of cowrse, mmwdmtelv fn]lows in en-- .
“ergizing of the back-release-relay 81 ‘of the -
first-selector, and as a resnlt the energization 135

of ﬂw- release-magnet. of the first- selector,

| winding
'3‘}0 because of the vibrations of the trans-
mltter 385 when tho called eubs:crllmr speaks,._.

g .

wﬂl réach the repeater-coﬂs 227 a.nd 229_-. .
‘through the’same connector-condensers 344
and 3845,

‘These vibrations reproduced, then,
in the coils 226 and 228 will be. transmlttedf-f; L

coil

and receiver 16 will be- aifected in the usual =
The circuit comprising the said

226 and 228 extend as follows: From the

switch-wiper 143 of the ﬁrat—selecmr K, con- - |
voint 157, vertical-line-wiper 53, trunk-
uctor -121 repeater-coil - 226, mndemr.

peater -coils’ 22785 .'
‘be traced

90

- 304, contact-point . 314 o

mal-conductor 481, line-conductor 188, sec-
95
ary wmrhng 390 of the induction-coil 891,

receiver 382, rotary-line-conductor 484, nor- -
'nu}rl -conductor 482, ‘wiper 254, Gontact-pmnt_;_._--__ e
S |
springs 329 and 328, mnden%r 345, rotary-
trank-conductor 464; mtury-—]me—wlpm 178,

side-switch- w;]mr 305, I‘IIlgEI'-I'Plft} -

contact-point: 177, Hlde switch-wiper 179, -
trunk-conductor 434, repeating-coil 229 back}'_' S
231, After the two sub- '

“OFf: course, at once

peater vertical and rotary 11119 1*elnvs being

s 207 and 208 are for
‘contact, whlle the dlffamntml-mlny-
216 and 1217 are in engagement.

ulso. Tt will be clear that-the energizing of

‘the repenter-differential-relay while the line-
relays 200 and 201 are energized will mo- -
. 'nwntarlly and slmllltuneonqlv put a ground 130




-
-
- A

~on both sides of the inter-exphange trunk-
“line. As soon as the vertical inter-exchange

trunk-conductor 439

Ing
also becomes energized.

i0

19

20

25

30

“ductors 402 and 414 ig destroyed. There fol.

nector-vertical-line-relay 318 becomes ener-
gized. The rotary-trunk-conductor 434 be-
grounded the rotary-line-relay 324
_ The trunk-release-
springs 322 and 323 of the con nector are thus
held 1n contact, and the releasing energizing
circuit through the connector-release-magnet
260 and through the back-release-relay 187
of the second-selector S is established with
the result that the connector-release-magnet
becomes energized, restoring the connector-
side-switch and ‘'shaft. As soon as the con-
nector-shaft i1s released the energizing cir-
cuit through the bridge-cut-off-relay 350 of
the first-selector F? i destroyed and said
first-selector is thus rendered operative at
the hands of the subscriber at the sub-station
#2420, Of course, at the same time that the
connector-release-magnet 265 ig energized
the back-release-relay 187 of the second-selec-
tor also becomes energized, as already de-

scribed, with the result that the release-mag-
- net of the second-selector

also becomes may-
netized. All this occurs while the switeh-
hook of the calling subscriber 15 descending
and while the release-springs 25, 26. and 27
are maintained in contact. DBut as soon as
the release-cam clears the release-springs the
ground to the vertical and rotary line-con-

. lows immediately a restoration of the pe

. 35

40

‘18 cléar, then, that the _restoration of the
| fl Ist-selector follows.

peater-line-relays,

ential-relay, which destroys the continuity

of the energizing circuit chrougn the first-

selc{:t-or_-'bﬂck-re].ezi,s_e-relay, which latter re-
energizes -and breaks the energizing circhit
through the hrst—seleetmurﬂ’n_ans{r.-nmgnet. It

When the repeator-

I1ne-relays are restored the ground connee-

tions to the inter-exch;mge' trlm]{-cm’l_dm:_tmjs
Aare interrupted, the connector-line relays
‘are deinergized, and as a rosult the release -

 energizing circuit througl - the connector-

- release-magnet an(
‘release-relay is broken, Thercfore, the see-
restored, as well as all of the

- energized  even.

the second-selector-back.

ond-selector is
magnets of th

¢ connector that have remained

after the side-switeh and

shaft Aave assumed their normal positions.

55

60

N 5zl.i11’_trtmks“*.l'lﬂiug’ connnon

G5

- A} mactical a _
with respect to each other whicli ‘may be
adhered to, but to which T .do not confine
myself is-as follows: The sub-stations at
central #1 are numbered from 6000 ¢t

10,000, inclusive, aig the ‘subseribers of the.

exchange #92 from 1000 to

N _ 5999, inclusive.
The hrst_-—H(*l(&{:h-n'_-.hnn]m are provided with

ten trunks 'fl‘i-a-m-_'um:}_l_-._-]twe‘l, as 15 customary,
" | to all first-se]ee-
tors of the swme group,

at  excharige 1

1,282 257

1s grounded, the con-

~with respect to. connector

and the '*'li'gj)e:_LtEr-di..ff’f-zl.r- :

and the resistance-coil 220 ., 350 ohms.

the requirements of different cases,

Ple and  highly eflicient - ar
~establishing o tra nk-Time connection hetween
a conmon battery automatic

arrangement of the exchanges Lo
120

& subscriber of
~telephone

cal lm‘r"ter_‘,-'

another, but also
cireurt to the cther the electy

']"l'iﬂ"t'L':t_l,lj}'Ifs of each stred talking cirenit and

~terminate each in 1 second-selector; those of

the sixth level in second-selectors of one

selectors of a second group; those of the

cighth in a third group, and so on through

the tenth level. The second-selector-banks,
of course, will have trunks from thetr lévels
arranged to correspond with suitable Iroips
of connectors. The first five levels of the
sald first-selector-banks are given  trunks
stmilar to those of the last five fevels, each
of which trunks terminates in repeater of

the type deseribed, and cach repeater having
an inter-ex-

permanently connected to it
change trunk-line, as described.

of

Each

sald - inter-exchange trunk lines termimates in

the second-selector at exchange #9, The
sald repeater-trunks of cach of the fivst five
levels terminate in a di-ﬂ*emnt'gmu]) of re-
peaters, one group to each level, and, there-
fore, with corresponding: groups of second-
selectors at exchange #2° which latter, it
will be understood, are sintably  arranged
groups like the
second-selectors. of exchange #1. For eall-
ng from exchanee #2 to exchange #1 o
similar arrangement is followed in exchange
FH2, with the exception that in the said ex-
change #2 the last five Jevels are devoted
to repeaters through which trunk-line con-
nections are established  to trunk-second-
seleetors at exchange #1. The first five

Jevels, hmv{-vvr,':tlfﬂ,(lmfntml solely to locul

second-selectors, o

1t has been found in practice that good re-
stilts ave obtained when t)he repeater-line-re-
lay-coils 200 and 201 ape wound to a resist-
ance of about 125 oinns, each the differentia |-
relay-windings 218 and 219 to 250 ohms
cach, the anxihiary-relay 922 to 1000 ohms
| It
s evideng that with back-release-relay 8
of 1/2 Shm the resistance-coil 232 in the ro-
peater of 60 ohms is essentinl in order to
avoid an -excessive rush of current througl
the saad back-release-velay when a cipenit 1
completed. ( )l‘n"iuu.slya_Inmtﬁ-wr, the resist-

ance of the various relavs and magnets and

other coils can he varied or adjusted (o s

Thus it will be seen that T provide a siig-
angement  for

and a subseriber of o lo-

| - automatic telephone exchango.
r,_r-ll{".- ']*-{lllﬂil-tlfl' I{ e 'i’ll)ﬂl'ﬂﬂ' not ()ll'ly .Uf o

exchange

which are necessary for aHing the number
of the called sitbsertber, and
sarily precede the establishment of the (-
{TLNC the propagation of
the so-called voice-crirrenis therein, caused

“group; those of the seventh level in second-

50

0 ()

95

100

105

INEIN

115

peating the voice-currents fromy one cireuit to
of repeating fron one
al impulses

129

which neces-

139
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lw the .lt'tlf-ul:ltmn of tlw t\\ o subscribers -
uliu their respective transmitters.
| -nuwrmtmn between the two subscribers ﬂw

10

'lmmwls of the repeater efficiently repeat the
~ voice-currents from one section of the talc-
©ing eireuit to the other, and the condensers
) interposed hetween tlu*hu coils prewm the
ﬂtm therethrough of battery current .
“The different features: mnd t'mnhnmtmnﬁ'”
*mlailiutmg my invention may, however as -
?l in.
the art, be ¢ lmugml or modified more or less
. mtlmut hoany way dppart,mg fwm tlle-"
- ﬂ-.puun of my inventions 7 <%

25

80

~stood that the connectors hwrmn referred to

“ean be of the gﬂnvl'ul type disclosed in Pat-
- 3b

| Keith, Iurwkmm & Erickson.

© 40

of the repeater R..

1,232&257

During

80~ lllml vertical and rotary line-relays of

'.‘-““‘ repeater remain mwlfzmml but in thiscase

only the vertical-line-re
~a linescirenit. the so-called wl.lw line-relay

being. %llll]lh’" mu‘-tgl?vd through a local cir-

the absence of a releuse- -magnet at the ve-

_- [H‘ill(‘l the so-called (dead-resistance-coil 982
Asinelnded in seriés with the release-relay 81
~of the first-selector when the calling sub-

seriber hangs up his receiver, and when the

Clifferential- rt-hw 209 is L‘ll(‘l'glf{'{] in the

manner previously described. The repeat-

will be rendily understood by thnse skille

It mll be understood: that the wle-{_fmr

_._{fhm ¢in deseribed and illusty utetl can’ be of:
‘the general. type. flls{-lmed in . Patént  No..
-"'Hla.-h.’l gl*untad March 13, 1906, to Ieith,

Eric I{anu & Er lt'l{wn._- 1t ml] also be um]m*'

ent No. 815,176, granted March 1 d 1906, m

Tt wﬂl be seen that the enier

tary- Tine- 1{’LIV 201 when  the t]lffmt-nhnl

"'1:'4[91111r 209 nlel the vertical- ]mv relay 200 are
o necessarily energized by the pressure of the .
B jf.};j:f*;‘-"_lmittm 29 and the ;:munﬂmg of the vertical-
7 Ajne-conductor 402, ;
0 two relays must be thus energized i urﬂw
. to vepeat the vertical-line impulses from one.
section of the ¢ 11‘(‘Illt f[} the other, but at the

In other wmﬂa these

©same timd: the energizing of thie rotary- lme
—relay ‘201 must be unm]w] in order to pre-

~ vent al@
Tt wilkb
Tine-relay is purely local, except: when the
| -_'.luhl'il y-line-conductor is grounded in front
- of the diffe, atialorelav-winding 219, at the

e nll"ng‘ sub-station for instance, [um] it will

‘also be seen thut these two Tine- relays nm]'
60 |
| =,lml‘tml]l\,un])wl low-redistance shunt. thﬂﬂ_
;. Ing around the lngh 19%1&,1*111{*0 ﬂmllmr*v-

R~
A0

e Seen ﬂmi tho { lluut of thm rot; 11y

the differential-relay:: vmumutlv control

: I‘P]IIV o0

Thus it will l.H seen thut the line- ({)Ilfﬂ(’:trh -
“of the first-selector are structurally and in-

lllll

-------

two Ht'l(’“{‘tﬂl“ﬁ
ay is energized over

Ccharacter,

-' lmttt-: y

- called subseriber’s

with

~ating impulses from: the

tr lllqli«-lillt‘ connection, | |
20 A telephone exchange H\thl‘lﬂ comprise
ing a. common battery :lllf{}llhlt]l‘ telephone
| 'M{*lnulgu {*:1]]111;: subseriber’s Jine-cireuit, a
Toeal battery mimn*mr* it*h*}:-h-:nw exchange,

lmng of thﬂ--
trunk- release-cireuit. through the release-re-
lay 81 is dependent upon the simultuneons
encrgizing of the differential and line relays
- (‘tqulwnrlm it 18 nec-.
- essary to preclude the energizing of the ro-

'*Humtuw release of the fu'atﬂ—w]{-{'im" |

o )

||

Broadly considered, it will he hwll th.lt l

cuit. 'This 1s a trunk-release HV%(‘II], and in ]H*{H’}Ilt* automatic means for tse in uniting:

common bdttery lines of any suitable char-

tery lines are $|11141111;1{...1t:. lines
Jines are of the same character,
Also, as shown, both the common Imtim*:._

nllﬂtlililulll{" switehes,

Wlmt I claim as my. mwn’rlun 1§ e

1. A telephone thwlmngu systeny’ mm]}lh- o
'mg A cownmon battery antomatic” h*lvphmw |
exchange calling subscriber’s: line-cirenit, a
local battery miimmttu"- telephone exchange
Ame-cirenat, o trunk-line
connection hutuwn the two line-cirenits,
and a repeater inclnded in the said inm]cm-”
line conneetion, said repeater being ]:-tmrulwl”
_ volee-currents
from the calling line to the called line, and,
“algo. with means for l*{‘]lt‘:lfln“‘ switch- {:-]HH'
11lmg ]nw i‘n tlw["

menns. for repeating

alled subgerib er’s lll!-r'* cirenity a trghk-line

connection. between the two  Tine-cirenits,

l” U“H’"l' “H".IHIH., § 11([- 

()lw'umt:t*-ml‘gr.l h
'}u:-wmm“ thw may. be changed or modified,
if desived, u*‘]thunt {li [).«Hll[l”‘ h*mn t]u.,. 5]_)11‘_1t -
“of ‘my invention. - S

'1i|u-tau-hf Connec teﬁ-rl with - iho Iuw (*mltmthinq |
of the second-selector, ﬂllllll“‘l] the medium
of the repeating- ('::1|m |
H*[Jt‘liill]“’ colly are 1111‘@1*1:-{)»,01[ between the
and constitute an- indunctive
and structural’ connection between the twn;. S
'H"Iil]l‘.’ selecting switeh mechanisms. e

10 5 ', R

and a reppater ineluded in the said trunk-

line connection, said fepeater being provided
Swith repeating-« coils for w]wuilrw VOICE-

] ledd 1

{‘lll‘l‘ﬁ‘l](rﬁ frony. the 1+1Ilmtr lum* toltlie

loeal lmlimv nmmwlm"hh]uplump imu]lmcrﬁ-'-

called uhw ibher’s Tine- {‘II('Illt
mr]mlw] in-the said trank-

with Tepe: 1f!ll“—tml*~; for '{*qwmlnrr

d

J .

repeating -

), illllilir-llll{" R
_r;-umlwm:-u hetween the. fwo - !mwlwmtwf“" .
and w]wﬂhﬁ '
line connection, said repeater being ]“mwulodt
voiee-
eurrents from . Hw culling line to the called
lime, and also - with* whww for B
switch-operating impulses from the calling
7]111{* tothe lrunl* -line, together with condens- =
ers for stopping the Hnw of lntter}r cm'rent, L
- through said repeating-coils. -- |
4 A t(‘lL]}]]Ullt‘ systen (*()mp['lSlllg a call- .
mg RIIIJH(‘I“H]}P]..; 1111[. it entrﬂ]wed source of

126

e

acter with focal battery lines of any suitable
As illustr ated. the. (*mnnmn bat- -
and the ]m*:lll

and ﬂw local lmiiv:'v subseribers. are pro-
Cvided with ealling: mechanisins for control-
ling the

90

110 - o
]“'lf"‘ _c”!(l .. :l]""’?{) HrlHl I{"l;l\,i’k‘, 'i{}]* - IL‘W"““;‘.{:'_
H\’i’]l{*h operating impulses. froni ﬂw :“}Hmu-
fhlw to the trunk-line CONNECELOTL.. I o
A telephone exchs NGRSy imn “”“l”"i“ﬁ
g 4 COMINON ll*i“ilV antomatic: tnlthplmnﬂ

1_ 5
{:M*}Icm:rg: calling subseriber’s Tine- cirenit, w0

REIR
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o
i

340

s W
el

40

- 60

20

poses,

subseriber answers, -

seriber,

—

-

L

current for supplving curremt, to the said
[tne for hoth, talking and switching pur-
Poses, a0 trunk-line, and a repeater 1 said

trunk-hine, said repeater being provided with -

relay means for establishing a flow of talk-
g current in the said line as soon as con.

nection is established with said trunk-line.

2.\ telephone svstem comprising a call-
g stubseriber's line, o trunk-line, and a re-
peater i said trunk-line, said repeater he-
ing provided with o normaltly-bridged dif-
ferentinlly-wound relay for supplying talk
Mg current thirough its coils to the sald lne
48 800N as connection is established with the
satd tronk-line, and a centralized source of
current for supplying electric current to the
line for botl talking and switching pur-

6. A telephone. sVsten comprising.
moa battery automatic telephone exchange
alling subseriber’s line, o local battery au-
tomatic - felephone  exchangeo
seeiher’s Tine, a centralized source of tallkking
and switehing carvent for the alling sub-
serther’s line, a trunk-line connection Je-

Lween the two lines, and 1 1repeater included

in said trunk-line connection and provided
with means for establishing a flow of talk-
Ing current in tle
before the eallid subseriber answers.

.\ telephone system COMPrIsing u

centratized source of talking and switching
current, Hu_h{st-riIlerﬂu_]}m'ittﬂd switching ma-
chinery for dstablishing a trunk-line connee-
tion betweerf the two lines, and o repeater
provided with means for estabhishing a flow
of talking curvent in the enlling subseriber’s
nne before the called snbseriber NS WS,
8. A deleplione system comprising a eall-
e sithseriber’s line, a ealled subscriber’s
tine, and subseriber-operated apparatus -

cluding a connector provided with line con-

tacts having vertieal nmiotion to celect groups
and rotary motion to fing the ealjed line in

any selected group for establishing connee-
two hnes, said apparatus
alsoincluding o L'entrulm*{f

tion between the
tallking battery
for one subseriber only and relav means for
establishing o flow of tailking current in the
cilling subseriber’s line Lefore the cailed

9. A telephone system comprising  eall-

ing and called sibseribers” lies, trunk-line
Sconneetion between the two lines, and _
peater mcluded in the trunk-line connection,

& re-

sald repeater heing provided wit), @ pair of
hne-relays, and '
cacl relay, the energizing cireuit of one re-
lay meluding the line of the calling sub-

other reluy being foeal,
10. A telephone systein

1,282,257

o com-
catled  suly-
the other.

calling subseriber’s line |

ra calling
stubseriber’s lime, a called subseriber’s line, o

by the three rel

the said

L energizing civenit for

and - the encrgizing cirenit of the.

| A comprising call-
ing and called subscribers’ lines, trunk-line

connection between the two hnes, a repeater
im the trunk-line connection, and a cen-
and switching car-

trahzed source of tallking
rent, sand repeater being provided with s
panr of line-relays, and an CLCTQIZINLE ¢l
cuit for each relay. the energlzing cireuit
of one relay including said source of current

~and the Tine of said ealli he subseriber, and

the other ecnerglzing cirenit being local.

11. A telephone system comprising a tem-
porarily establighed talking circuit, a re-
peater provided with means for repeating
Volce-currents from one division of the talk-
Ing cireuit to another, and with means for
repeating switch-operating impualses from
one division of the circuit io another, to-
gether with means for establishing o flow of
talking current iu one end of the clicuit be-

fore the other end of the circuit is closed.

12, A telephone system COMPrising two
divisions of « tatking
coils mductively connecting one division of
the cireunit with the other, whereby voice-
currents are repeated from™one division to
. stibseriber-operated  switchoes, o
centralized source of enrrent for operating
saad  switches, and means  for
switch-operating electric npulses from one
division of the civeuit to t-}ﬁéi;';qﬂmr, together
with means for establishing & flow of talk-
Mg cuerent in one division of fha cirett be-
fore the other division 15 closed,

13. A telephone systen COMPriSIing ' ro-

peater provided with g differentiai-relav, o

pair of line-relavs: a divect ground comnnee-
tion for sunplying talling current to a call-
Ing line controlied by said d1fferential-re-

ays conjointly, each relay

g

having permanent connection with the non-

“grounded pole of the said battery,

14, A telephone system comprising a ling.
clrenit, o {hffﬂl'l’*ilﬁ:l]»I"el;i)’f

par of windings, o Parof line-relays, y

permanently closed bridge across suid line.

crrentt, said hridge imclading the coils of
sadd Hne-relavs connected . series hetween
windings of the eaid ditferential-
relay. a battery having one pole erounded.
and a permanent cornnection between all of

sand relav-coils and the non-grounded pole

of said battery.

5.4 telephone systenmt. compfising o
trannk-lme, 2 repeater at the end of said

trunk-Une, and a eontralized source of talk-

Sing and switching current, said repenter be-
g provided with a bridged differentially-
wonnd reiay, a pair of bridged Iine-relays,

A vead resistance, an impedance-coil, and

crreuit, repeating-

repeating:

fav, a normallysopen connection controlfed

provided with o

70

80

$1)

105

1190

115

L auxtharv-relay, the windings of said re-

sistance and relays being all permanent)yv
connected with the non-grounded | pole of

“satd source of current.

16. A telephone system comprising  a

125



i --."-;;trunkﬁ-mlectmg switch mechamsm prowded_-_t;
v with a release-relay, a repeater provided 1
e "{'gi%;}'j.--ffimth an auxiliary- relay a battery, a tempo-

5

. .”;jfi;'-'?-_-‘--?ff.f-i-'-?eantrullmg the continuity of said shunt |
. - 17.A telephone  system comprmmg a
e 'f.trunk-ﬂelectlng switch mechanism pmvlded
L with e ralaam-relay a trunk-release energiz-

cf relay, a source of cur-

remstance re]ay in - said- clrcmt,;__-

* ' rent, & high
IR nnrmalj y-open low - resistance shunt ex-
SEARENR 'f;tend"”' -resistance relay,
o and @
S 20

N ,trunk-mleusa cl rcil 1t

, '1,33-_2;257.

""-ﬁ~-'-'~*"-*"'*E-rarlly closed circuit 1ncludmg said release-
relay and auxlhary -relay;the said auxiliary- -
""" m]ay being of mfﬁuently ‘high' resistance
to prevent the: releaae-relny from energizing,
T nnrmully-ﬂpen low:resistance “shunt ex-
,and sub-
ne relays;iﬂ
~ated ringing keys
.mr(-mts of said

tendmg around said suxiliary. mla?'
‘seriber. ﬂperated differential and li

ing circuit for sal

~around. said higl
acriber controlled means for closing

said. shunt and thereby 3uiﬁmently mdu{:mg
_ 'the resistance of said circuit to permlt the' ‘.'
o _--ﬁsmd releam-mluy to become. energized.

18, AC telephone qyﬁbem comprmmg a’
two nnrmnllynol‘wn;?
mnts in said cxrcult a differential-

switch-

[El n

~ relay ‘for contmllmg one of said switch-
" points, so-called vertical and rotary line-re-
S PO s for controlling the other switch-point, a

- -f_-;,,vertmul ]me-ctmductor, subst,rlber-nperatedg;

| -'._',f"_jundm

L ‘the -said vertical-line-relay when the said

T
- ‘opened when ‘the mud chfferentml-—relay and -
“vertical-line-relay ave energized

ergizing,

, _ ‘sajd conductor, a bat-
. tery fnr e‘h&rgmn the differential-relay and

sal

| ~cirenit for the said rotary-line-relay, and

connections whereby the said-local circuit T .

grmrmlmg of the vertical- Ime-mnductor

o mrarllv closed ¢ireuit  including ‘smd re-
] HISE- rvlay and utlxllmrv-l elay, the said aux-
j-;}rlmrv relay being of sufficiently high remﬁt--'_;
e anee Tt l]'['E‘VPIit the Ii’ll’ﬂ‘ai'-l‘(‘iﬂy from: en-
| ‘low-resistance

normally-open

by the

‘ing a common battery automatic telep o
line-cireuity a0
‘line-circuit, a trunk-line. = = -

‘connection,
with- repeatmg-cmls for repeating voice-cur-
~rents from the calling line to the called line,

and alsowith relays for rapeafm r.switch-op-
‘erating impulses from the cdlling line to tf -
trunk - line, together with (:ondenau*s for DR

20

repeating - coils, the said system also '
transmitters,

‘the ‘flow of talking
transmitters, local-battery transmitters and:

'---w1th repeatmg cmls for repeatmg voice-cur- SRR
rents from the calling line to the called line, .- 00 o
and also- with: relays for rvpmtmg bwlttll-f-;;l.i_;.,'*-f,??3'*;'}:
".n]wrﬂtmg lmlmlwa from the ('alllng hneto o e
the: trlmk ]mo (*:Jnnectmn, ‘the: suld sy ‘-.tt-rn{:{l}'jf,;'.;;:f-.fjj-}:i'i,i;-f-_;--.i'-r,_;_
B 1 A R R o
ters, subscriber- (:pel'nted ringing’ kvva CON-
"trnllmg the flow of talking ¢urrent tlmmgll-.;{’.'j'-';,'. R
~ said transmitters, local- bnttely tlanmuttm's_;;.;:-ff,:.

and’ ur(*ulm tlwrefur i

also comprising common- lmttery hamlmt-

exdudvd from the local

s

exchange calling subscriber’s

- local battery automatic telephone ex(;hungﬂ_,
~called subscriber’s

and’ subscriber-oper--.
75 e
ast- mentioned transmitters. -~
21, A telephone exchange system mln[)rlsﬂff-jj-- - IR
wone

“connection between the two line-circuits, ancd
a repeater included in the said trunk-line

stopping the flow of battery current through

mmpnsmg common - butte_ 'y -

said repeater -being prm*uled_{* o
85

subﬁcrlbar-ﬂ"_ rated: ringing eys cuntmllmg-:;: '

current through said .
__ 95
. '..I':CIrcults **herefar and- subavuber-n]mutmla- IR -

- vertical:line-conductor is grounded, a local -

ringin keys excluded from:the local cire mtt-,.f_“ a

nf sal last mentioned trunsm]ttpm

current for supplylng current ‘to the said

poses, a trunk-line, and a repeater at.the eryd -

of said. trunk—-lme, said repeater being pro-
vided with relay fl

flow of talking. -;urre-nt in-the sad lineas 0
~so0n a8 connection is estuhlwhwl with' Ilw ?' SR
other end of sald"t‘runk-llru- ----- ‘the gaid- sys-

“tem also comprising mmnmn-—huttm yotrans- o
mitters, subwnhﬂ'-uperutml ringing. ]-:vw

‘means_for establishing )

.__(-fmtml]mg'- the flow of" tulklng tmlenl

*ahlmt ettenﬂmg wirounsd HH}(I .mmlmrvn—w—

S connec tmn.ﬂ ‘-:Hl{l ‘repeater l)mng ]nmldml.

0 ay,
B0
© o decrensing the resistance ‘of said ‘circuit to
energize said. r{:l{'uw relzy. ‘the said svstem’
“+also comprising’ suhseriber- -opetated elec-
o trie- l|n|ml-=e-tl'umunttma for sending the im-
b5 pulses wprvwntmg ANy {*ullwl anhwnher,h'
..Js..,#. :- -f.llll"]ll["' L e o _. | '.
WJ.I A tvlvpllmw exe Iumgp SVth‘lll umlpl -
:"l;-;'img acconumon lultt{-l . mltf:ummv tiﬂ-lv|}]11nu“-;f-f';?;?fi_,{]
"g_‘;g::f-.;f.,;;;‘f:fi:_lf;;}:*-'ff.2-""_:;::."{1*K{'lIllll,‘.',’l* w:lllng subscriber’s: Tine-cirenit, a0
N )

Hml subscer iHier- mntmhw]

relays  for

" transmitters and. cireuits therefor, and. sib-

clnwng said ‘shunt. and thereby suffic lently .

Joeal: hutti-rv nutm:mtw tvluplmnv {W{*h;lll,‘.{'{*";."..h
T :j;-'I--*---I.-'_-f_.;f{t*ﬂ]lm] %llh‘ﬂ'l'lhl'l‘ﬂ dind-cirenit; a trank-line -
L connection. hut“ cen the two line-cireuits, and

o l't']wmer included in th-z* satd trunk-line -

through. suid transmitters, loeal - battery

scriber- f}[mmtvtl ringing keys exclded fmm;. -
_'thv-lm*n] ('l[‘(*lllt"-: nf s:ml lnht-nwntmmml
'tt*:mmiltwn | o el o
- A tele plmnv w.stwn {'IIHHIH hmg i t':t”
ing subseriber’s line, a tivunk- liney andeare-
_ peater at the end of -.:ml trunk- llm- sidire- .
- peater l}t*mg‘ plmulwl B
by Imncl differentinllyv-woind. u-ln vifor: '-.u]1-?f-§ff=.i§5;{;'g;-;§-é‘:’¢;!-'j.-'.
lving talking cuy rvnl Ahrouwgrly its-eotls to 70 e
the said Line as soon: as connection is i-*-stnll-f;ie-ji?_-f-}_.'?-f:a'r'.--;;?f?!;{i-'j,:if-'.;:-;?iﬂfgf.};"j.?;;}-?fj-'f;_'j?:_j}j".?_5="?"°,5"?’j'- .
-‘ff'_]ll'-alu'il witly the: mlwr o ml of: mul tengik=leg ol e
and a centralized souree of current for sup- res o
'-plwng vlet*tm* current 1o tlu- 1|m- for- hntll:';---..-- S AR e
‘the said SR

23.

ulth

talfeing and. switclhing DPUFPORes,

22. A telephone system comprising a call-
ing subscriber’s line, a centralized source of

nor mal ly .

100

~ line for both talking and switching pyE-
v 190 A telephone  system comprising a

,'.}'j:_:-i;:-?:i':f_'?j_"40-__ftrlmk-selwtmg gwitch® merhamhm provided
o with' a ‘release-relay, u -repeater provided’

- “with an auxihary- rv]uv, n battery, a tem- e T

r-85

15

syst&m nhm mmptmng rmnrnmlnhlttmv’_‘_ -
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- matic telephone exchange

15

20

29

30

- the flow of talkin

40

Atransmicters, subscriber - operated

through . .
“transmitters and cireunits

2
el .

- ringing
of talking current
transmitters, = local - battery

keys controlling the flow
through  said

transmitters oad cirenits therefor, and sub-

scriber-operated ringing keys exclided fron:
the loecal cirenits of sard last - mentioped

transinitters,

2+. A telephone system comprising a com-
mon battery awtomatic telephone exchange
calling subscriber’s line, a loeal battery auto-
called snubscriber’s
line; a centralized source of talking and

switching current for the ealling subscriber's _

line, a trunk-line connection hetween the two
lines, and a repeater included in siid trunk-
hne connection and provided with means for
establishing a flow of talking current in the
alling  subseriber’s line bhefore the called
subscriber answers, the said system also com-
prising common-battery transmitters, sub-
scriber - operated ringing *keys controlling
the fiow of talking current through said
transmitters, local-battery transmitters and
cirevits therefor, and suBscriber - operated

ringing keys excluded from the local circuits

of said last-mentioned transmitters.
2b. A telephone cystem comprising a call-

ing subscriber’s line, a ecalled subscriber's

line, a centralized source of talking and
switching current, subscriber-operated
switching machinery for establishing a
trunk-line connection hetween the two lines,
and a repeater provided with means for
establishing a flow of talking current in the
calling subscriber’s line before the called

~subseriber answers, the  said svstem also
Scomprising  common - battery transmitters,

subscriber-operated ringing keys controlling
current through said
transmtters, local-

ringing keys excluded from the local . cip-

s of said last-mentioned transmitters,

26. A telephone svstem comprising a eall-
ing subseriber’s line, a called sabseriber’s
e, and subseriber-operate( apparatus for
establishing  connection between the two

hines, said apparatus. including suitable re-
“lay means for establishing a flow of talkmp

current in the calling subscriber’s line be-
fore the called subscriher-wiswers, the said
system also comprising” common-battery
transmitters, ~subscriber-operatéd
Keys. ecoritrolling the flow of talking current
said  transmitters, local-battery
therefor, and sub-

- _scriber-operated ringing keys excluded from.

“the local circuits of said Iast-mentioned

~ transinitters. -

60

27.- A telephone system comprising calling
and ealled subscribers’ lines. trunk-line con-
nection between the two lines, and a repeater

“ineluded in the trunk-line connection, said
repeater being provided with a pair of line-

~and the energizing circuit of

- lay.

system  also

attery transmitters and
«cirenits  therefor, and sithscriber-operated

..... the-loca

ringing

~subscriber-operated ringing

1,282,257

relays, and an energizing circuit for each

‘relay, the energizing circuit of one relay in-

of the calling subscriber,
the other r¢-
Iny being local, the said system also COmpris-
Ing common-battery transmitters, subscriber-
operated ringing keys controlling the flow
of talking current through said transmitters,

cluding the line

local-battery transmitters and circuits thers.

for., and subscriber - operated ringing keys
excluded from the local circuits of said last-
mentioned transmitters. |

~28. A telephone system comprisin
and called subscribers’ lines, trunk- ine con-
nection between the two lines. a repeater in

the trunk-line connection, and a centralized.
g and switching current,
being provided with a pair of

source of talking
sanl repeater

calling

65

70

76

80

Iine-relays, and an energizing circuit for °

each relay, the energizing circuit of one re-
said source of current and

including _
the line of said calling subscriber,-and the
other energizing circuit being local, the said
_ comprising common-battery
transmitters, subscriber-operated
keys controlling the flow of talking current
through said transmitters, '
transmitters and cirénits therefor, and. sub-

-scriber-operated ringing keys excluded from

the . local circuits of

said last-mentioned
transmitters. - o |

29. A telephone system comp'gis;iqg'-,a tem-

porarily established talking circuit, a re-

peater provided with means for repeating
yoice-cnrrente from one division of the talk-
Ing . civcuit to another, and with means: for

repeating switch-operati g impulses frem

one tivision of the_circuit .to another, to-
establishing a flow of
talking current in one end of the circuit be- .

gether with means for

L
-

-~

- fore the other end of the circuit is closed, the

said - system also comprising common-bat-

~tery transmitters, subscriber-operated ring-
- Ing keys controlling the flov . _
~rent through said transmitters, local-battery -

flow of talking cur-

transmitters and circuits therefor, and sub-
scriber-o
“eireuits—-of

e

-‘\'-

transmitters. - =
30. A telephone |
divisions of a talki

"
. -
*
. .
LI o *
'
LX)
'

¢ eircuit, repeating-coils

inductively connecting one division of the
circuit with the other, whereby . voice-cur-
rents are repeated from one division to the
switches, a cen-
120

other, subsecriber-operated switcl X
tralized source of current for operating said

switches, and means for repeating switch-
operating electric imﬁulsas from one divi-
ston-of the circuit to t reth 1
means for establishing a flow of talking cur- .
rent 1n one division of the circuit before the

e other, together with

other division is closed, the said system also

comprising common-hatte trinsmitters,

T
—_—
- —_——
—_—_

eys controlling

85

. ringing -

90

local-battery

95

105

110

rated ringing keys excluded from = -
Said | ]aﬁt-mentioned |

125




cirenits therefor,

L)

‘the flow of talk"mg ‘current through said
transmitters, local-battery transmitters and
and subscriber-operated

Finging keys-excluded from the local circuits

(,fmmlImi.—nu,ntmnultmn&mltte s,

*UUL A telophone systent comprising a cull-
ingfirst-seleetor: proy ided. with release-
relay, nopepeater proy ided with a dead re-

* gistance and’ i normally-open connection; i

10

battery connectedd with sawd normally-open

- eonnection, and 2 release-cireuit for said se-
Jector;. said  release-¢)

doad resistance and normally-open eonnec-

~tion and’ releasesrelay and battery in series,

15
20

the other pole of The attery Teing grounthed;

of tallking ¢irrent through sud LansiLLe
o doen EBattery {ransmitters and circuits theve-
40

bo

lector, s

- opew.conpection and dea o tes
tery it oseriesy the =it sy

for, and subscil Crg e Y  Heyse
~Celnded-froni-the. Jocal.capcuty s ok dast-o
mentioned trsmicters. o o e

Csaidl linesrelitys ¢
Ahe said:

the - sald systeny also '_.L'.‘I}lll‘{}l*iﬁli,lig" ‘common-
.. ers, subscriber-operated

ringing keys controlling: the flow of talking -

current througl said-tra nsmitters, loeal-bat-

battery - transmifters,

torytransmitfers and” civeuits therefor, and . - - o e

W L oy excluded  ance nd relays being all permanently con-
‘nected with the nop-groundéd pole o f said

he sl systen n also com-

subsciiber-operated ringing. keys: excluded
© from the loeal cirenits of s dd last-mentioned

trapiswitters: o

iiiii

o TV T npmnilhtmxmwnnltt:;zrmmfl,ul-mt-

open connection at one pole of saul hattery,

(he repeater having also wdead pesistance, n
trunk-line-conductor

S ] '

*

" '

e

+
4

operated. 1 ging keys, controlling the Mlow

rongh said tinnsinitters,

UG AT lephone system comprising acres
]Ji‘tl tf;‘!)l"i\li l{r;l ulih;1tllﬂl‘l't‘lttiﬂl“ﬂ‘“lﬂvf“f it e A S o

| " keys controlling the. T tadking |
_through . said” - transmitters, local-battery

par ot Jinie-relwys, o

) L 1 [ nr '

three relieys e iy illllih ;ench velay

 peEmnie it connectiomw-vwith fhe non-gro unded—
: ; . W L Vel et e A . - T rl'b. Y S .
auidibattery, thesaid system also,

CONEPFISIE - Seommpop=hattery - freansmtlers,. . B A

pole of the |

= st e ad o # '

aubseriber-oporated vinging keys controlling’
Cthe flow of tudkn i eurrent thiro wigh . s,
o Deansmitte
S 1Y 3
T enits oF said Bstementicned transniitters: o

iz lodal=battery. transn Hters

A | [

= ! !

civeuits “therd

mrninentd

LD
o

Ccivenyt st Bridige inelading e coils of,

' = RTEEE L . ap I
1 -

ninectvd

Vil

L -:ll-'.__l L

reit including said

h(st“' (1[1']] (1]{" byl ly l{‘ﬂt{”'
and repeater, and a release-clre it for the se-
2 “gaidl eveenit Sinehiding the release-re: . connectio .
. ad tennkdineseonductor and norially- e Aramk-line o
stance e bat: e
“peating switch:operating: electric. impulses,. -

mg. ;,é'i-:1’\'i'l",i'|'tr]’ﬁ;*-l,p'&i ({ery tra st ters,, :H}I-_I"')Hﬂ'l‘l"'*}{'r'r..—' |

ndl sibseriler-operated vinging keys ex-

. - a ground, connection.
- (nl]“{j[]['ilh}f i HI 1| 4| l“l'lt'l wt il =) UI“'#H L ""P*
Ciikivsopen “Eontieetis M- coh e

Jrovided with
¢etosed hridge aeross-su e Bine-;
_ | ERREINE ll(‘alwhan :
Tihigs-of (hesaid differentin L-pe

U A

- 1,28.2s257

e

- common-battery-t

“erated. ring

luy, n battery having one pole grou nded,
u,.lmrmxment' connection between all of said
uy-coils and the non-grounded pole of

'

ancl

as

85

snid battery, the said systemn also com prising.

ery-transinitters, subscriber-op-
ng keys. controlling the flow of

talking current throujgh said fransmitters,

meritioned -transmitters.

85, A telephone - system: comprising n

trunk-line, .a repeater L1
trunk-line, and n centralized source of talk-
ing and switching current, snid repeater be-
in"g‘prfi%’iﬂ‘ed”witl? g bridgeddif
wound relay, a pair-of bridgeéd - line-relays,

.
connection- between the. lines: n. repeater in
the Arrmk-line ‘conneetions and-means for. © ..
upplving all Tiecessaty chrpent, seid fe- ...

| u.,nnlh,}t-,t{:-m,llﬁ-,utul!l]ﬂ"}"'ﬂllg(’,'l)lﬁm‘m“hﬂtte]y -

Ltransiaat

the : local

[ .1 . . .
. 1 LT i P L TR B
'

tor provided witly & vels . -
ing - civenit for sid relay. and a°repeater
_ and~ operative by " italf -
Foe o and: svibseriher-o perated o for releasing purpom
dovs exclided; fivo mﬂuhml“t”*Tll*“*l"#*‘fﬁ*
ey

1 'I,' I_II ';.I .'I..

C 3% A telephone syst

at-the end of said

v bridged: differentially-

L
.
'
'

T
Joeal-battery tiansmitters and circuits there-

for, | &iﬁ'd.r.s’i.l'bs;c.rib@iﬁ-qpemt{?ﬂ’ ringing keys
 excluded from the local circuits-of smid- last-

80

a dead resistance, an impedance-coil; and an -

B . ' . ] .
. . P .
] \ 4
' . .
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gource of current, t

o

-

e \t*‘[“l!lmimayatmuuml]nhmg;tt.dll-l‘“"m}; LO““""“"““'M}’tlall“’l nitters, sub-

36. A telephone systen coniprising calling

- N Tk

5{-

L
[

o8

o o

!
i*

-m

1

s.:-u‘.-itmr-iqugrntaliri‘—nfg.iﬁg}ggjvs’éxiﬂm]m*"
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A tolophoiie systent comprising s selec-

e frh

s withea peledse-velay, an'encrgiz-

to control snid. cireut

ma '

E

nibutter?

1

'
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.
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1 ' v .

wserihor
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culled ‘sllb"i'i Plf}ﬁ‘lb" lines, a -t PO k- line g

peratiently connected with the non-
ded pote of giid sauce of current, the

poctrRnSILEe s 120

ava éomtrolling

auxiliaiy-relay, the windings of said resist-

2
-L‘I

ing-firstselector provided with a release-re- “striberzoperated. . nngmgk(—‘-% controtlnig
the flow_of talking_current through said -
tery. noaepeater proyided with a-normatly- ti:t-_"’?‘_'.';‘f"'*'_“itt-ﬁil:'-ﬁﬁ-?'--'"-i!_?*’?’;ﬁ”lr'?b"‘*--ttﬁlf?i'--"-':?:t‘f'-mi“-SH-'-i-‘ ters and 9o
' cireuits  therefoty “and “subscriber-o perated -
PR L keys~exeluded-from: the. local cir-

" . "-I..,t.,.. W ; . ' ¥ o '
Cenits of said hist=mentioned transnntters. .

95

theseadh ng subscriber’in releasing, sanl dif-.
tenerttinlly-wound elay having two wind- o
B

105

transiitters, . subscriber-operated  ringing
flow of talking currvent

_ - said - Tast-mentioded

the:said systemalso oo

L A toleplione gysteng compiising a line- e How. of talking: eirrent: theough said -0
cirenits aditferentialachiy p
pairof WITIT S, w0 it
pe

tters.: losalsbittery transmitters and:
Cdrenits therefor,and ssubkeriber-operated.
rinwing kevs: exeluded’ frony thedoen) cir-aes. o
Crennits of H.l_lll|Il‘it*lllf‘ﬁtﬂmi‘{tfl‘iﬂlhlil itters.
. e eomprising sith- s
eriheroperated " inumkeseloeting s iteh 0 e

werefor, apd sub-




24,

mechanism: provided with a release-relay, an
-energizing circailt for said relay, and a re-

10

20

peater, together with a source of .operating
current, said circuit having two normally-
open switch-points controlled by sald trunk-
selecting switch mechanismzand:-having also
two other normally-open switeh-points con-
trolled by said repeater, the said system also
comprising common-battery transimitters,
subscriber-operated ringing keys controlling

“the flow. of talking current through said

transmatters, local battery transmitters
and circuits therefor, and subscriber-oper-
ated ringing keys excluded from the local
circuits of said last-mentioned transmitters.

39. A telephone system comprising a
trunk - selecting switch mechanism provided
with a release-relay, a repeater provided
with an auxiliary-relay, a batiery, a tempo-
rarily closed: circuit including said release-

- relay and auxiliary-relay, the said auxiliary-

b:.\'
o

- 85

40

49

relay being of sufficiently high resistance to
prevent the release-relay froui energizing, a
normally-open low-resistance shunt extend-
g arvound sald auxiliary-relay, and sub-
scriber-controlled  relays for closing said
shunt and thereby sufficiently decreasing the
resistance of said circuit to energize said
release-relay, the sald system also compris-
1ing common-battery transmitters, subsecrib-

_er-operated ringing keys controlling the flow

of talking current through said transmitters,
local-battery transmitters and circuits there-
for, and subscriber-operated ringing keys ex-
cluded from the local cirenits of smad last-
mentioned transmitters. |

40. A telephone system comprising a

trunk-selecting switch mechanism provided
with a release-relay, -a repeater provided
with an auxiliary-relay, a battery, a tem-
porarily closed. circuit including said re-
lease-relay and-auxibiary-relay, the sard aux-
iary-relay, being of sufficiently high re-
sistance . to prevent the release-relay from
energizing, a. normally-open low-resistance

Shﬁnt extending aronnd said auxiliary-relay,

-~ and subsceriber-operated differential and line

50

-0

relays controlling the contingtity of said
shunt, the said system aiso comtprising com-
mon-battery transmitters, subscriber-oper-
ated ringing keys:controllihg the flow of
talking current through said transmitters,
local-battery transmitters and circuits there-
for, and subscriber-operated ringing keys
excluded from thie local cirentts of said last-
mentioned transmitters. o |

41. A telephone system comprising a

. trunk-selecting switch niechanism provided
- with a release-relay, a tronk-release energiz-
60 :ing
“a high-resistance relay in said circuit, a
‘nermally-open low-resistance shunteextend-

ing cireuit for said relay, a source of current,

ing around said high-resistance relay, and

" subseriber-controlled meang for closing said:
. shunt and thereby sufficiently reducing the

transmitters,

1,282,257

il
resistance. of said circuit to permit the said
release-relay to become energized, the said
system  also comprising common-battery
transmitters, subscriber-operated ringing
keys controlling the flow of talking current
through -said transmitters, local-battery
transmitters and circuits therefor, and sub-
scriber-operated ringing keys-excluded from
the local circuits of said last-mentioned
transmitters. ,

42, A telephone system comprising a
trunk-release circuit, two normally-open
switch-points in said circuit, a differential-
relay« for ‘controlling one of.said switch-
points, so-chlled vertical and rotary line- 80
relays for controlling the other switch-point, -
a vertical-line-conductor, subscriber-oper-
ated means for grounding said conduector, a
battery for energizing the differential-relay
and the said vertical-line-relay when the said
vertical-line-conductor is grounded, a local
circuit for the said rotary-line-relay, and
connections whereby the said local circuit is
opened when the said differential-relay and
vertical-hine-relay are energized by the
grounding of the vertical-line-conductor, the
sald system also comprising common-battery
subscriber-operated ringing
keys controlling the flow of talking current
through sad  transmitters, Jlocal-battery
transmitters and circuits therefor, and sub-
scriber-operated ringing keys exeluded from

70

73

90

95

the local cirenits of said last-mentioned

transmitters. | |

43. A telephone system comprising a 100
trunk-release circuit, three relays conjointly -
controliing said circuit the energizing of. said

- circutt for release purposes being dependent

upon the simultaneous energizing of said
relays, line-circuits also controlled by said 105
relays, and means precluding the cnergiza- |
tion ¢f one of said relays when the other two

~are necessarily energized for the .purpose
of closing one.of said line-circuits, the said

system -~ also comprising common-battery 110
transmitters, subscriber-operated ringing

- keys controlling the fiow of talking current

through said transmitters, local-batteyy
fransmitters, and circuits therefor, and snb-

- seriber-operated ringing keys excluded from 115

the local circuits of -said last-mentioned
transm cters. - o

44, A telephone system comprising a line-
ciretnt, a repeater in said circuit dividingthe
latter nto two inductively connected sec- 120
tions, each section having a vertical and a

rotary- side, said repeater having also-a cir-

curt connection-between the vertical side of
one of the said circuit sections and ground

‘comprising  two normnally -open  contact- 123

points, and-another circuit connection be-

- tween the rotary-side of the same cireunit sec-

-p e

tion and ground and also comprising two

normally-open contaet-points, two line-re-
lays and a differential-relay controthing said 130




- of said relays
nections is ¢ ﬂmd o --

o ABCTA telephone system comprmng a lmu |
10

- «cated in said line-circuit at the terminal of

- the trunk-line, the latter having a vertical
. -and a rotary side, gr ound connections, said

' normallya-
by when t

is closed,

circuit including a trunk-line, a repeater lo-

eater being provided with a- differential-

| re ay and two line-relays.controlling  said
~ground connections through the medimn of

~ two normally open contacts, means whereby

" when 'the dlﬁﬁmntml-re]ay and one of t]l{'
~ line-relays are. energized simultaneously =
ground connection is established between the
~vertical side of the said trunk-line to ground,
- and means whereby when the said ¢ |
- tial-relay and the othet of the %1{3 line-re-
Co o T ]eys are. energlzed smmltnneously a ground
e ;-',-...-',.,l".'%;-{";-f'{f_w-?mde of the trunk-line and ground. - _
- 148, A telephone system comprising a sub-

o w

o ﬁcrlber’s line having vertical and rotary line-

f' -'.-;:'j."r_gcmbers calling appamtug for

o __:r(}ra‘gnt

40

' “conductors, a repeater, a trank:-line at the
repeater said . trunk-line
_bemg similar to the subscriber’s line, said

| ater having a differential-relay, a verti-

terminal - of sai

al-line-relay and a rotary-line-relay, a sub-

*'”ground elerh ic pulsations over the vertical
“line- mndn(*t.ors nman% whereby

hma thdt ‘the, vm'tn,,;l line.conductor

grodnd impulses in the. vertical-

- conductor is- gmumlml the- {]lffm*{-ntlal relay,

~ tral battery, a
- for grounding the s
50
~ relay and a line-relay one end of whieh. is
7 permanently connected to the non- gmumhu:l--_: |
N f_--f-;-;-;:-_‘;.:'_;tfermmnl of the battery
evided: w1th tWﬂ £‘Ilﬂl",{1‘lf1]l§" eireuits one: €on-
EREG 1 =‘f}jtl‘0119(1 l} |
i ""’;‘i;:':-'-'-:Q-i;;'fi_lﬁl'{f_le-L"?jgi-f-.f;;f*_-lﬁth&l‘ dir ect]y bv the huhwrlhel =)
B A8 A felep[mm systen compy mng a Inm
:f':ﬁ;?"-j-'i'-’T'?'JLI",';'T"f"'-{-'.!.;_‘gffij;};;;i-j-{{jf}ijf_f:_mrmut e lllli"-l‘phﬂ*, 0 lnw tmergi.m)g civemt
A N S ) Hmd l‘elm", W !m:zﬂ energizing: (‘ll‘t'lllf for =
.';,13";"-5-'f-f".i;;;j-'.ij,if:i-;i?;;53,"-'_*"_'«__1."-5;;-..-'511ld mlay nmeans: w]mwh v the relay is ener- ..
Dot giged
[ poses, and means wherehy the relayis ener-
S '-'glzad nver the 111](&'-(‘11‘(‘111'( for rﬂh-aw pur '-
o "'-pﬂsas, [

I o.'s 49 A t,e}ephnna ayalom cmnprmng ] *sub

pulses in the rotary-trunk hummndumtur _
47. A teleph(m(' systetn compriging a-cen-

telephone, a repeater having a differential-

ﬂw dfferential- 1{!.{1\,’ nnd tlw

over tha local cire mt for ¢

ll]mg pur-

re
ffffff

' 11'-,9_3_3#2&7{ -

en sw:ttch pnmts mezms Wuere-
_ ¢ differential-relay is ener 1zed
.--together w1th one of said relays one o
‘normally-open circuit connections to gr numl'
‘and’means whereby when said dif-
--"-femutml ILIM is' energized with the other
‘the thw-l of mul umult con-

the
relay ftor-

said relay,

ﬂ'eren- |

. trunk-selecting s
with a rotatable switching means, o rotary- -~ .~ -
line-relay controlling the rotary -motion. of
snid switching means, and a '-.-llll‘-:u[‘l'lll{‘l -con-
trolled local mwmt fm* energlzmg ﬁzml re-
- "t}unded the sm(}: wvertical-lino-velay is en- '
erglmd with the -:llﬁewnﬁ&

duce the
. trunk—-lme-mmlun:-tm* méans: for tlwnor"w-_
' ing the mtﬂrv—lmp-relny at the Same time,
and- m&ama ‘whereby - wlwn the. mtmv-hnu-:

sending

ial-refay ' to repro-

-buqu]lm 's line and means
e at the subscriber’s

< lime.
v and which is pro: .-

.wrlber cnntmlled ‘QWH(‘}I mechamsm pm—v*-,

vided withi a [t’)hltdhl{‘ and vertically-mov-

able switch-shaft, means 111(;111(1111g a hne-

'''''

of said switch-shatt, switch-releasing means

' m*nmplnhuw the rotary motion - .

controlled by said wluv o line-circuit for

the ll.ne virenit

a local cirenit for said rvz*]ay,
. means . wlwwlw the relay is energized over
the local circuit to ar':-nmpluh the rotation
~of the switch-shaft, and means W]H‘I‘t‘bY the
“said relay is energized over
for releasing pur poses.

B0 A tvln:mlmm systeny wmprlsmg 2 hm* -

the line- cireuit, and means ll’lt‘lllillllg Full(lf

“cirenit, a differential- relay bridged -across.
differential- ml.:n*,r and contingent upon: the . =

energization thereof for 'gmuudmg first one

side and then the other of suid line-circuit
to transmit electrical unpulwa thereover, to- .
-gether with automatic switching, muchmory; PR
| vmuwvted to mwwv .md be opu'ated by q..ud ]

51 ) A te]vphmle wbt(-m t'ﬂmprmng mlm-:}-
-._-mall(' trunk-selecting - switch. mechanism, a»
connection is established hétween the mtal‘vz_?f- line-circuit leading to said mechanism, a dif-
- ferential-relay bnﬂg&d across the llnu Clr- -
“and subseriber-controlled means con--

'tmgﬂnt on the energization of said. relay for.

{'mf

grounding first one’  sideof- said circuit-and

‘then the other to transmit the elect. rmgl im-
pulses for operating said mechanism. *

- 52, A ft‘]t’[)lmfl{" system L‘(JII‘!’[)I‘]HII],’E!,’
‘switch mechanism ptmrlded

lay, said mtaw line. wlzw 111{*]11(1@11 n f re-
peater associated with

‘mism, and a differential 1 ‘t‘];l‘jf forsaid repeater
for  transmitting unpulws fn upemto sald. |
switch mtmlmmﬁﬂn 8 : N T
58, Ina w]q)lmlw uuhang‘e %ystmn the S

”,_mmbnmtmn of telephone lines; ' "
;] energlzed to reproduce the ground . im-

means for trunking a ealhing ]mc mto con-

Ilt"l"r‘lml with a called line, lt—*l:tw for repeat-

ing the switch-operated: t"ll"('tll al impulses,

re]wahnw coils for. tmmmltmlg the voice- - o
'mlm’rh., o Conunnon lmth"l*y fm‘ Q;n[)11~ljfll’1,gi[,','j SRR
talking current to theline of the calling sub- AL
- seriber, zmd it mcﬂl Imttar\y h)r ﬂle called} L

%N In

said switch mecha- -0

:mfmlmtlt‘-_-,,'
.1-10-:. PR

- . telephione axchange system, the
- ‘combination of. telephone: lines, a commen ' =i
~Lattery for the calling suh*-,crllmrs, local. bat-:1200 0 o0
- teries for the called subscribers, means . for .. ool
_repeating electrical-impulses for operating .. 0
the autom atic ﬂWltche:-,, m]d rt-po .Ltmg cm f"
'fﬂl' tr:mmuttm r the voice- -currents. SR N RO
b5 Tna tplephmw system; local and c-:)m-_.
~ mon lmt[t-ty subscribers™ lnes” divided 111tn-f._:f'f'ﬁf-' k

J gumps trunk lines dwlded nto gmups, -
tomatic switches having one motion to solect
‘groups and a second motion to connect with -

A lma in the %lmted gruul) for ext,emlmg &
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bination of : |
Dhaving vertical motion to select groups and

automatie switehes

connection from g calling' to a called line,
and means for estah] ishing a flow of talking
current in the calling ling before the called
Imme is found. o o
56. In a telephone system,
of switches having vertical and rotary meo-
tion for extending connection from g calling
line to a ealled line, and means acting subse-
quent to the calling of the first digit of the
called number to establish a flow of talking
current in the
line is found.
57. In a telephone
and common battery sibscribers, the combj-
nation of switches having vertical and ro-
tary motion for extending connection from
a calling line to a called line, the vertical mo-
tion to select gronps and the rotary motion

to connect with j line in any selected group,

and means controlled only by the calling sub-
scriber for supplying talking current to the
calling line. o B

58. In g telephone system, the combina--
tion of switches having vertical and rotary

motion for finding the called line, a repeater
for controlling the supply of talking current
to the calling line, and means by which the
called subseriber

and- common )5
automatic trunking apparatus
rotary motion to connect with o |} Ine In any
selected group, and central .means controlled

only by the ealling subsmfiber'for'sn_p]:r]ying_

talking current to the calling line.
60, In a telephone system, subscribers’®

lines and trunk linesg divided i-nto_gl,'mlps',-

attomatic switches having one motion to se-
leet groups and a second motion to connect
With a line in the selectod froup for extend-
Mg a connection from nocalling line to a
called Tine, bridges aeross the conductors of
the talking cirentt,  said bridges mncluding
operating elements
for :mtmlmticn]_l_y,reducing- the number of
satd bridges between the. calling and ealleg
stthseribers? Itnes, and means for establish-
Ing a flow of talking current in the calling
Iine before the ealled e is found.

61. In a telephone svsteny, subsceribers?
lines and trunk lineg divided intgy groups,

with » line in the selected group for e¢xtend-
mg a connection from a calling line to o
called line, nplurality of bridges across the

conductors of the talking crreuit, said bridges

mcluding operating elements forp said_anto-
matic switches, menns for atitomatically re-
ducing the number of  sui(
Ineans controlled only by the calling sub-
SUpplying taiking current to the
catling line. ' | -

] 1,282,257

- contbination of common battery

the combination

calling line before the called

systenmy, meluding local

answers without disturbing
the® current conditions in the calling line.
29. In a telephone system, inc]udi‘ng_local, |
battery subseribers, the com-

~which said

Jdoeal ‘battery lines

for sai switches, means

having one motion tg se..
lect groups and o second ‘motion to connect -

bridges, and

combination of

62. Im ..im

automatic telephone s][stem, the
h

nes; sta-
current;

tions thereon; a central source of _
battery stations ha ving o

each of said common

recerver gang transmitter ; said transmitters
said central source of

being in series with

70

curvent; and loeal battery hines; local bat-

tery stations thereon ; eacl local battery sta-

tion having a receiver and transmitter, each
of satd transmitters being in series with g

Jocal  source of current; and automatic
common battery lines

means for uniting said
and said local battery lines for conversa-
tional purposes.

63. In an autematic t.e1eph0né sﬁstem,the'

combination of common battery I
tions thereon: a central
each
1 recerver ang transmitter; said transmit.
ters being in series with said centra] sourceof

nes; sta-

current ; and local battery lines: local battery
stations thereon ;

each local battery
having a receivep . _ r, each
sald transmitters being in series with a local
source of current; automatic means for unit-
ing said common battery lines and said local
battery lines for conversational
and subscribers’
autematic means are
over the commor: battery lines. |
64, In an automatic telephone system, the
combination of common battery lines; sta.

chtr{_)lI _

ciach of said

»

a4 receiver and transmitter; said transmitters

being in series with _ _
current; and local battery lines; local bat-

tery stations thereon : eacly local battery sta-
tion having a receiver and transmitter, each

of ‘sard transmitters being in series with a
local source of cuirrent; automatic means. for
uniting said common battery lines and saig
_ *$ for conversationa] pur-
poses: and subscribers’ cailing’ mechanisms
by which said automatic MEANnS are con-
t-rfﬂled-nverthe_lmal'hat-.tery lines.

65, In an automatic telephone system, the
combination of common battery lines: sta.

tions thereon; a central souree of current;
each of said common battery stations having

& receiver and transmitter ; said transmitte
being in series with said

tery stations thereon
tion havine g receiver

for uniting said common battery lines and

said local batterv lines for conversational
' com-.
repeater having provisions for
feeding talking current to calling common -
zoattery lines. - - .

plirposes: the automatic means

prising

sl

68, Tn an atomatic teleplhione system, the

purposes;
calling mechanisms by

common battery lines; stg-.

75

30

source of qumpt 2 .
of said common battery stations having

85,

station
and transmitter, each of .

80

86

tions thereon; a central source of current;
common battery stations having
104
sald central source of

105
110

115

central source of
current; and Jocal battéry lines; jocal bat- |
each-local battery sta.
and transmitter, each
of said transmitters being in series with g -
local sonree of current ; and antomatio means -

120
125
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' tions thereon; a central source of current;

 each of said common battery stations hav-

- ing o receiver and transmitter; said trans-

Fr

mitters being in - series with . said central

“source of current;. and loeal battery lines;

local battery stations thercon; each local

>

~battery station having a rece iver and trans-

S0

ca

 mitter, each of said transmitters heing. in

series with a local source of curvents; and

automatic means for uniling sail conunon
battery lines and said local hatiery lines for
conversationa. _
means comprising a set of repeating colls

prrposes;  sand automatic

for use between: conimon Lattery and local.
battgry lines,
60 In 'y telephone system including local
- and common battery subscribers’ lines, auto-

1,282,287

Tine Lefore the called tine is found.

purposes, a trunk, a repeater in sad _
for sHppPiyng talking eurrent to-a calling

 Witnokses

matic switches for establishing connection
between two of said lines, dnd means for .
B TTREREI o

establishing a flow of eurrent in the calling

68, In u telephone system, a: centralized
source of current for operating and talking
ik trunk -

Tine as soon as connectlon 1s established with

sadd trunlk, |

~ Signed by me-at Chicago, Cook county, -
[linois, this 8th day of January, 1906,

o -_-*]:fAﬁl'..,}l'-s'(“)iu" G MARTIN. s

Enw. 1. IaLes, A
Briexarp Do Wiwras,

rrrrr
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