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ThlS mventwn rehaeb to telephoﬂe ays-—-.
accompanying drawings as applied to a sys-

. -tems and more particularly to nnprow,mﬂnts

10

completed ihlouﬂrh the %ecmld fmd thlrd_

in trunking systems. -

Accmdmﬂ to this mvmtm}ﬁ |
system COH’IPINII}” a plurality of trum ks ac-
(,eqsqbl(, at one end at a first and @

tion 1s arranged for checking by the operator

at the third posmcm of conneetions over said

trunks 01"1"}11191 ng at the first position and

- positions.
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LD
gy

to an idle trunk and actuates
ciated W1t11 said trunk at. ‘fhe third ]_}031‘51011 '
- According to mother' {eature, an oper-
ator’s tmephone set, 1
nected with a seized trunk )

A ccords
a pluralit
position, ¢
p1 aes at the second position, and 1in 33{:]6 2k
the tlnrd p081t1011. with means W‘mrwy th
seizure of a jack

calling subscriber through a link circuit con-

nects :amd

*of

1acks are

=y -

a atomm 1cahv con-

tion in response to the ‘LCi‘l ation of a ke j

- associated with s gaid trunk at the third 1"‘*051-:
tion, after sard {r ..J.nL hqs eon SE1x ed m ‘Lhe'-

| th rd position.

3¢
._1 1owdcd wherebv when the pl ug at the sec-
' a mul 11:ﬂe jack of
a s1 onal 18 tmns-_'_ N
‘__nectmrs desired. That is, whether a local sub-
seriber is wanted or a qubmcmher that may
-0 be reached through a toll connection. -
1fa toll connection 1s desu’*efi the A operator
tests a mul*"ple recording jack in- tlwe usual
jack 5, for exa mple is 1dle,
she lﬂS@lt‘“‘ ca,hi n* p‘ufr 4 into this jack. This =
:ff“mrﬁ{‘*c 101 ca 1‘%{?8 L..;_Lm%ctmn Lo be
lished through swit tches 6 with an idle re-
Switches .

35

~ bhanks of sw
~jacks located at” A opet atmb posmmm and
- --_m piugs at toll SWltdhnfr operators’ 13051-—'.

50

'%Wm hmﬂ OPE‘I&tO]"“ 13081t1{}118

‘mitted -
_'fO ﬂlL
the cail:
vecording anfl completing anlr_rnn

m nhla_,h he _
iuml" *mm nate at one e1d 1’1-111{;‘ multipie. s

~According to ﬂﬂOﬂ‘lel fo mure,, means is

nd position is Inser ted in
t e calling subscriber,
hr ounh the mch at {! he first position

ng qwaacuber g line from this jack.
The invention may be appl lied to & so-called

ICCOI'dlIlﬁ' and
1 W ith recording

L LJES clbqOﬁl

|._-

© {ions, while at the other ‘ond these trunks ter-
45
- pleting ,
: vention applied to. such a mwm connections
- from calling- subseribers that are 01‘10111*’Lted_ IR
with individual switches like 6 which have = = -
the ter- '
gmd completmo‘ e
A'plu- 106
- _1“111133:’ of such tr 1111{% may be eonne”teﬂ to o

minate -in jacks Elt the. 1'ecmdma and com-

operators’ positions.

through the recording jacks may be cl hecked -

and completed over the trunks from the re-
cording and completing operators’

to the calling subscriber by way. Gf the toll

tem .of the above meﬂt}oned type. L
-showcs a-calling subseri bel s line tcmamwhnw R
pocsmon ond ata

It also
60

e tw 111{111 0

al a second_
'1*0511;1011 and at the ot her end at a third pOSI--

toll switching operator’s Pposition

and

ing to one ieamw of d}e inve 1]?131011, _
e arranged at the first
plm ality of trunks terminating in.

e completing operator’s posm
ng and complmmﬁ operator’s
incoming end of a toll line has also been -
‘shown in Fig. 2 whereby connections may be -

at the first 130%1 tion. py a9

jack through - ‘automatic switches
a signal asso-

+the qeﬂonfl DOS1-

link cirvemit for t‘te z:hscorlnectlcm ot

them_

omphmnﬂ S manmner

cording and: “completing trunk T. R
6 are of the 01‘{1111.::,1"1]y qt‘mdard step-by-step

CWith ' the in--
rality of recording ]qcl{s like 5 and their- _
associated circuits.are normally ‘associated =

"_ﬂleh bl‘h%hea 1101*}_11qﬂy ]estlng 0

pos::ltlons “minals of an idle recording

The 11117{311’51011 has been 1llustrated 111 the.

in jacks at an A operator’s

shows a recordmo and completmo trunk Y'S-
tem arranged in &ccor@ ance with this 1inven-

tion ace essible from the A operwtm s position .

the toll switching operator’s position,
'11’1(_ an A operator’s cor-d for connecting the
calling subseriber at the A operator’s posi-

65

tion with said trunk system. One recor: lmﬁ'_-_{_f o
and Cf}mpletmw trunk only has been shownin

Hig. 1 and in Hig. 2 18 shown the opposite end

o1 t his tmnk tc mmatmo at a recording and

completed io wanted subscmber * lines.
Referring now to the drawings, a connec-

seribers hwma access to line 200 to the sub-

‘seriber of 11110 1. "In establishing a connec-

tion {from the subseriber of lme 1 through
toll line 200 to a wanted subser iber, the pro-

cedure in general is as follows:
scriber of lme 1 calls the operator at A'in
the usual manner, ‘and this operator inserts.

her answering pluﬂ 9 of the cord A into jack

I‘h(, sub-

of line 1 *md determines the type of- con-

nly

and 1t

A I‘E(;'Old..__ .
cord and the "+

':tflb“". | :

0

s
tion may be es L(:Lbhshed from thL subscriber
of line 1 to the toll line 200 or from sub-"_" S

80
85 - .
90 .

9

co*ltnuouslv rotating type well known in the

{1; 1‘ ‘{.3 ..

trunk multlphed to said SWltCheS

The qn"wnement is such that a plu-

1'00 . I'

| W‘wum 1
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- en
&

~ these switches of a number‘ 1‘11'0*91 than the

10

- causes the Mmlﬂ] ."-"‘-.UpﬂIVI&Ol}T S1gA 11119 in the

' -_mld'f‘f‘*‘r’l‘nﬂe’c*m opﬂmtm is connected to the
trunk and 1@1(:13? to receive the mtormmmn“

i‘rmth | _
erator answers this cai by 1nserting r:ﬂlm 204 -

~ number of switches and thelr cmlebpondmﬂi.

iecordmo jacks, .
When ﬂ]IS connection bem een an A oper:

tor’s cord and an idle trunk i 19 (Onmleied an
'- 111’1911?99 of ringing current is transmit tted to
the distant end of the trunk and this impulse s
~ causes a signal 201

to. be lighted to mdlmte
to the IL{Oldlnﬁ Al mmplemw operato

COI{(1

The recording and completing’ op-

of ihe cord R into juck 205 of tr urﬂ T, "This

. to be ‘Lm ouish “d 1ncli-
perator tha,t the vecording

Aﬂpel OS¢ cor A
cating to the .

- for the u,anmm of the connectmﬂ

25

",:50

 transmitted to th

' "":-'_:111111 Jph‘* jack 1

~erator

anthe

lamp 11 is cans ed to flash.
'lﬂmp 11 indicates to the toll switching opera-
tor that her telephone set is connect ted to the
~ recording and completing ~operator’s tele~ '
- phone thi ouch the trunk T, S

The recardmw and com‘ﬂletmﬂ ope:t ator will

j:.fl’}LlT

‘The recording

number and the mlmbﬂr'oi the wanted sub-
scriber. This information is then recorded

erator’s positicn
seriber’s line 1.

Hirst, the toil switching oper:

unk T, third, a tone

for e&amphj the “Joub}e zip” t’jfpu., 1S

cperater as anindication that the toll switch-
ing operator is ready to receive the informa-
hfm.. and fou th, the. toll swi 11011111'9 operator’s

o -now pass the number of the cazhno subscrib-
e

- '-"'npf}n the toll switching Gpﬁmmr C au%es her
 telephone set to be removed from the trunk
T and inserts plufr 14 of this trunk into the
alhﬂg subsuqbel g
5 lire 1. "When this conmection is made, the-
”_.&uperwsery signal of the A operator’s calhnn
- cord is mused to flash to indicate to this op-

that the L.,onnectmn has been com-

‘s line to the toll switching oper ‘1101 where-

5 of the

pleted and that she should remove her cord
from the connection..

the next idle tr unk.

Of;. o

3 that a connection 1s desived over thw

: and comple

1d. completing opeltxtor_ and | ‘he recording iacks

- now asks the mﬂmﬂ subs u;lﬂer for his OWIl ¢

sual mﬁrrl’\e and the connection ex-
tended by means of cord R to the wanted sub-

“seriber through toll line 200. . The _
and con 1}31@13111*’: operator will now check thu
~ number of the caliing sab seriber by initiating
~a connection by way of the toll switching op-
at TS to the calling 511] -
X th} eml mhﬂ O‘f’@‘“i tes ]{{J}
206 and this operation causes various actlons

to fo?lm:'r
tor’s lamp 11 is hc-hted second, the mH

switching operator’s teleph one set, nﬂt shown
but indicated as bemﬂ COHIl“Cth at 10, will be
a&&:acwueﬂ W]‘ih th

3T ecordmﬂ |

op pogh e direction.

s desired from the
“the Ao fom{or of cord A has inserted
‘into jack 5,

e recording and Completmﬂ-“, for the oper: fmml of relay 17.

'S 1*?11ﬂdmn of relay
The ﬂamhmo 0L

C {mnﬂcumné'

front contacts of relay 22, t?p
ductors of trunk T, thr ouoh the left hand
winding of ringing *ela v 0(, condenser 909
and onter Teft lmnc*_ armature ¢ '
tact of relay 208.

When this is. accom-
'nhshed w*ltﬂh 6 Wﬂl RdV‘mce 1tq b:f:'ushﬂs to'--
| - alse clo ses an obvious eircuit for the c

It should be noted thaf When the conne{:—
{;mpkted from ther ecording and coin-
5 plefmﬂ OPEL a,tor S po&inm ‘t{) J"’- toH 33V ltf"‘ﬂ-

1,695,31_2 aE

ingope: ator’s ]J%ﬁmtl im:a automatic switches
associated with other recording jacks and

'euueﬁpnndm g to switches 6 Wll] be actuated
- toadvance: heu brushes to the next idle trunk.
A connection is now therefore completed to

the ub;m iber of line 1 and the wanted sub-

seyiber by way of the toll line 200 trunk T
and the toll switching operator’s position.
This grrangement pemvts the recording and

completing 01:)@1%0 to check and eomplete
wﬂ u;npeﬁimi -

0

Fhig recor dmﬂ and completmﬁ trunk T

11”‘}’ also be 011'1]310}'41 as an ordinary toll

S ;.dnnﬂ trunk

émﬂ operator’s wmt-—

pomimn toa

for C‘lHS from the Iecor ding
80

ecd wubnule 1111*011011 the toll switching ap- -

eralor’s  position.

In this case, the toll

switching oper ator will be called by the re-
cording and completing operator du*ecuy

aﬂd their

ﬂ,qh;{)(i[m LL

ircuits and ap yaratus are not involved. - I‘L
-;_ml{;uld be unde] stood that when a connection
of th 15__;.}?13&) 1S fldej the moment trank Tis

“the switch 6 and all other =
b0

talten for use,

Sﬁfﬂii_tclmg-.a%qocl l"{ed with the recording Jacks f
will ke advanced to connect with the next idle

“These
switches th therefore - always be eady to

recording  and completing trunk.

connect thelr 1e%peetwe I'eco] "*(:11110 ]&u;.b Wim
an idle trunk. L --

- A rhore detfmbd descmprmq will now }76];_,_
:ﬂl:lde (}{‘ ¢l COﬂﬂ'@,(‘len flﬂm the Cﬂlllﬂﬂ Sﬂ_b

riber of line 1 to a wanted csubgcrlberny

_"Wﬁy of i{)il line 200 and a connection in the
~When a toll connection
subseriber of line 1 and

of this xela}f auses the opormmn of relay. 21
over a circuly 1rom batt ﬂ“r*y.,, through the
21, Inner right hand arma-
ture and Jfront contmt of re]ay 17, ar*natur

and back contact of relay 20, to olmmd

{er mm;sl :uﬂ"

The-f,,}pm ﬂiifm of 1@1.:13?% 21 -nna 92 close
from the ringing source

The
~ operation of 1eLw 21 doses a c:zrcmt for the
operation of relay 22 from battery, through
“the left hand armature and back contact of‘"
~relay 23, mlddle Aeft hand armature and front
contact of velay 21,
ing of relay 22, to ﬂr{:mnd

4 1 111{1 -

100

piug4 -
an o]wmus circuit is com’ )Ie‘red;;; o
The operation.
']_(}:3

1o

cand

oround at 26 and’ or thr f}mh 'ihe armatures

;and hack contacts of re ]..:z, 798, right hand
120
armatures and
and ring con-

armatures and. Lmnt conmus of rela V 21,
terminal banks 29 and 30,

and back cot
"The operatmﬂ of re

‘l"‘"' 1J- o
*}{3’1‘?-'-,

tion of wim 32 and this relay 91}&1{11 ing

cloges a civeuit for the operation of a.,ha mLW |
33 as LONOWS bﬂtﬂu wmﬂ Ing of e a“i?' 9‘3

LU



~and front contact.
“a circuit is completed for 1(,1*"1}7 28 from

10

15

Ioekum ouu:rr for ‘itself cont trolled by the

30

'35

40

for the operation of relay 210 as follows:

battery, winding of relay 210, upper. winding
ber of the calling Subscrlber by initiating the

b5

~‘contact-of thlfs relay, the ooy through the

relay
front contact of relav 208.
of relay 210 opens the IooLm(r cireult for
o rel‘ty
0 cuit for relay 2110 R(f-lw 207 reloases and

1,6
mmature dIld front oontdot of rol.;t

1ela} 17 to ground at the armature and back

contact of rela, 20. Relay 33 in operating
opens the ouou}_t for relay 32 and closes a

lochmﬂr circuit for itself throufrh its armature
“When. roh“' 32 releases,

battery, winding of relay 28, armature and

back contact of lelay 52, ar matulo nd front
“contact of relay 33, to ground at the arma-

ture and back contaot 'of relay 20. The oper-
ation of relay 28 is therefore delayed for a
short interval after the operation of relay

21 to permit the ringing current to be applied
to the trunk for the operatlon of relay 207
' “When relay
98 does operate the ringing current: is -re-
“moved and the tip and ring conductors are
extendec through firmaturoq and front con-
35 blldﬁ'ed“.

for the oouoqoondmfr interval,

tacts of this rol;w to the relay i
across the tip and ring conduo’(ors o
~ Ringing Iohy 207 in opemtmﬂ provides a

Ql"(}l“il]d at the inner upper armature and back
contact of relay 210. Relay. 207 in operating
completes a circuit for the operation of relay

211 as follows: battery, lower winding of
relay 211, armature and front contaot of

relay 20", inner upper armature and back

,'oontaot of relay 210, to . ground. Relay 211
in operating closes fbn obv1ous circuit ior the
“The lighting of this

lighting of lamp -201.
hmp 111d1oates to the: 1ecordmcr and complet-

ing operator that a oonnoctlon 1s domred over

thm trunk.-

- The reoordmfr and’ completmg opemtor_-_
NOW answers thls call by inserting plug 204
‘into jack 205 and thereby completes R olrcmt :

Relay 208 in-
Opemtmrr opens the 0‘.[‘10‘111'11 energlzZing CIT-

% bel‘ o
“these numbers she ‘will reoord the call 1n the o

for the operation of relay 208.

cuit for Telay 207 and also oloses a circuit

and upper- armature and iront contact of

907 and ‘the 01‘10‘12[1‘11 energizing Cir-

it will be noted that on the operation of relay

210 the cireuit  through the «upper winding
of relay 211 will be *-hort circuited by thel
locking cireuit for relay 210 which may now.
e traced from battery, through the winding -

of relay 210, inner lower ar mfl,tuu,. ahd front

~ keys 206 and 214 and other similar kevs to

60

ciated with

oround at the rwht hand armaturo and front
contact of rolav 208. Key 206 is assoomfed

32 mner..
right hand armature and front CJllt‘l(,t of

~Relay

211" to ground at the armature and .
The operation
position at TS.

fo:{o now Ielea,&,ed a,nd lamp 201 ez.x.tmtrl.ushed '
The operation of relay 210 removes the short _
~circuit around condensers 218 and 219 and -
connects bqttery to the ring conductor and

oround to the tip conductor of trunk T at

the upper and lower outer armatures and
front contacts of this relay throu*r"fh the wind-

. .
- 0 =
. - . ot .
. . ’ ’ . -. - .
. ' . . - .
- - ' : 0 0 0
. N L}
, . f - - . . -
- .
' .
L} - .t
1. N
a . . .
= * )
t= L) '.
. v, I .
' L}
'
'
'

0

ings of relay 220. This- battery “and or omld :

'oonnoot_ton causes the: operation of 1e1ay
The circuit through the tip and ring conduc-—_
tors of trunk T extending thr o1w11 both the
left and right hand Wlndl*lﬂS of relay
¥ and as the 1'681stanoe of the’ rlnht hand wind-
ing is high and relay 220 mawmal this latter -
Tt will
“be noted that the operatlon of relay 17 has
caused the normal short-circuit for tho high
resistance winding of relay
‘opened at the outer right hand armature and.
back contact of this relay. "~ The operation
“of relay 35 closes a circuit for the operation

of rela 37 as follows: battery, right hand o

1‘@1.137 Wﬂl not operate at this tlme

3#) |

35 to booomo

Wmdlrm of relay 37, armature and front con-

tact of 161&1? 35, mnor ‘right hand armature -
and front conta ot of **olo 17 to ground at-
the armature and back oonta,ot of relay 20,
| closes a  bridge.
.throunh the retardation coil 38 for the tip
and ring conductors Jeading to the cord A.
This ]oop circuit causes the operatlon of the
superwsow relay 39 in the cord circuit A
‘and consequently the extinguishing of the
‘supervisory lamp 40. The oxtmfrumhmfr of
this lamp indicates to the A opemtor th‘tt a -
recording and completing operators oord

s oonne(‘tod to the trunk T. - :

37,

in operating

“The ‘recording and completing operator )

will Now - connect her telephone set (mot
shown) to the cord R and ask the calling sub-

geriber for the number of the Wanted sub- 105 -

somber and the oallmfr subsomber S OWn num- R

‘When the reoordmo' operator receives

usual manner and proceed to check the num- - =

extension of a conneotmn to the calhncf sub

seriber through the toll switching operator o
"To accomplish thls she will -~
actuate key 206 associated with ]%ol«: 205 and
~thus open the holding circult for relay 210 115
‘Relay 210 in roloasmo* removes’ the_ln’rtery. AR

and 0101111(1 from the tm and ring conductors

densers 218 and 219 by closing « connection

ring

The removal of 125
this’ ‘battery and eround from the tip and -~ -
conductors causes relay 35 to release.
As relay 37 is slow to release'a circuit will be
.momentamly closed for the operation of re-
;‘lcly 23 Th1s c1rou1t nny be tra,r*ed as fol |

~"rhat were supplied thr ough the wmdm?‘s of
relay 220 and thus- 5hort cireuits ‘the con-
for the tip and ring oonduotoxo through the a

upper and outer Iower armatures. and back
- contacts of thisrelay. This s for the | purpose. o
~of facilitating through supervision, as: will
~hereinafter be desorlbed
~with multiple ]‘wk 205 and key 214 is asso-
ciated with multlple jack 21.) while other
‘similar keys in this loop: circuit are asso-
other oorrespondnw ‘multiple
_]dCle at other pocntlonb._ Relay 911 18 there~_-:

130



~armature and back contact of relay 85, nner
front contact of re-

et

to Oround

~ relay 92 so that the connection from the trunk
T will now be extended ‘throuﬂh the arma-
cts of relay 29 to battery

: :20.

‘The circuit for mlay
"-,lows battery, left hand winding of relay 42
~inner right hand make-before- breal contqcf"s-
of re?ay 48, lower right hand winding of re-
“peating c011 44, Iower armature and back con-
tact of relay 92 ring conductor of trunk T,

“lower outer ammture and back contact of re-
lay 210, ring terminals of jack 205 and plug

DWS : bﬂtteiy WU}ELL., oi 1@1&}7 Qu Inner 110ht, .

- Fig.

hand armature and front contact of rehy 37

ight hand armature and
lay 17, armature and back

t contact of relay 20,

relay in operating also opens the cireuit for

tures and hack contac
and ﬂ‘round throu 0*11 t

ings of relay 42.
be traced as fol-

he wind
19 may

o 204, throurrh relay 230 and returning through

-

o the tip termmals of plug 204 and Jack BOJ
‘upper outer armature and back contacu of re—.'
lay 210, tip conductor of trunk T, upper arma-.
- ture and back contact of relay 22, upper right

~hand wmdmﬂ* of repeating coil 44 110111: h qnd' -- _
separate holding circuit is also completed

- Wmdmﬁ' o1 101&1; 4:9 to. Oround at tha outer

30

- 35

right hmd male- before b1 eak contacts of re-

.1‘W’ 43. The operation of r el‘w 42 canses lamp
11 to be Hghted and relay
~over a c*frcmt as fouows

‘battery, 1511]13 11,

- lower. armature and back contact (:u‘f 1e1w 45 ,

ight hand winding of relay 42, armature and 2
' .front contact of relay 43 to ground. Relay
43 1n operating opens the oT1g mal energizing.
- circuit for rel,.-ly 42 and thus removes the bat-_-
~tery and @

round-from the tip *md Ing con-
ductors. of trunk T. Relay 42 is, hmﬂever

~maintained operated over a circuit as follows:

45

50

: _--W‘pe 15 also apj_ﬂ_ui to the ring lead 52.
r:-11*cmtq for accomwnlishing - t} oS fumtlaus{f
~ form no part.of this mven‘imﬂ but are illus-
- trated completely in. the pimi‘wt to Wiley

*W’h*rtnw: No, 1,665,388, TLeads 52, 58, 51,

65

‘battery. left hand Wmdnw of 1 J,ehv 49, 1nner
right hand m*mqture fmd fr'ozot contﬂct OI re-'

Iaw 43 to ground.

- Tt shou]d be- 110tec1 that ﬂle ﬂmund af‘ the‘-’
~armature and front contact of relay 42 is con-

“niected for the operation of relay 49 over a ¢ir-
- cuit as follows: battery, lower winding of re--

lay 49; vpper-inner armature and hac]; con-

tact of relay 50, to ground at theé armature
~and front conhct of relay 42,
~operating closes a circuit to m*mmd for ]md._,
51 at its Tower armature and front contact.
This connection to. oround causes: the toll:
switching operator’s 1elephone set to
'.'_.:____'rze(*teﬁ to leads 52 and 53 thr ough the trunk
T and eauses an intermittent lmtte "V CONNEC-
o imn to ke made th1 ongh Tead 84 for the fla shw_'

- ing oof Jamp 11,
60

tnne of the ! Jﬂuble fl]

&1"1{1 55 of hfﬁ prese 11: apy rﬂ!r: ation i_it.’_f”r_fi.l_f&;npﬁll_&;

Relﬂw 28 in operating. closes a'i
: lschmn circuit through its right hand arma-
ture ‘md front contact to the oround at the
armatiire and back contact of 1"{31‘137 20. This

‘telephone set

43 to be energized
_' mnmture and front contact of rela, 42

purpose of this holdmcr circuit Wﬂl become- o
100

- be traced as follows:

R[ﬂ ‘;V !}() ,11_.":.

e con-

11*5‘-*_':'

1 ﬁgﬁﬁd,

1 of the V\Thltney appllcatlon. -
double zip tone applied to lead 42 is trans-

‘mitted over the ring conductors through the
repeating coil 44 over trunk T to the record-
g and completlnfr operator’s telephene set

.'1‘@%138(‘1}11781 to leads 1‘3’ 13 10 9 and 11 in o
The

to 11‘1{11@ ate that the toll switching operator’s -

trunk; wh;ile t

“to the toll switching: operator that her tele-
‘phone set is connected to this particular trunlk

and that a connection is desired thereover.
 The operation of rélay 43 applies a ground
~ at its outer right hand armature and front

contact to the upper inner armature and

. front contact of relay 49 so that a circuit will
- now be completed irom battery through the
lower winding of relay 50 and upper w111d111ﬂ'-1
of relay 49 to thls ground. _
the operation of rela 50 and maintains re-

lays 50 and 49 in an operated condition aslong
The operation of re-

as I‘Lla}?’ 43 is operated.

has now been cmmected to the
he flashing of lamp 11 indicates

75

This eircuit causes

r“ .
1

lay 50 opens at its upper inner armature and

Imﬂt contact the original energizing circuit

for relay 49 and prepares, by closmcr_ a con-
nection at the. upper outer armature and

front contact, a circuit for the control of lamp

00

i1ma manner heremafter to be described. A o

| fm‘ this relay from battery through the up-
per winding and inner upper armature and

e B
Y |

front contact of relay 50 to ground at the |

apparent as the descrlptlon proceeds.
The ground applied at the armature and

-. fl ont contact of. relay 49 also causes all the
‘switches, except switch 6, to be advanced to
- connect th eir brushes Wlth the next idle trunk. -

The circuits for advancmn‘ these switches may

These circuits

wmdmo*s Whlch daff erentml]

‘LI"E’}

As the terminals of the
“banks of all the switches are multipled togeth-

- er the circuits that will be completed extend
from battery through the left hand windings
of the relays corresponding to relay 20, outer. _
left hand armatures and back contacts of the
relay corresponding to relays 21, the brushes

of the terminal banks cor respondmcr to bank
58, and the left hand armature and front con- -
-t‘wt of relay 42 to ground. _
cause the 1elays COLT espondmn" to relay 20 to
be ‘operated and.: these 1*@1:?1}75 in operating
close obvious circuits: thwuﬂh their 110'111:
“hand
wound in- 1:35pect to the left hand W’llldlIIUS
and therefore serve to cause these. lechYb to-"_"
‘rolease qumhly when the original energizing
“circuits are opened. The stepping maﬂnets
~will therefore Qperate to advance the brushes
of the respective SWItChES to the terminals of -
the next idle trunk. Tf the next succeeding
trunks ave busy, the l‘elays corresponding to

relay 20 will again be operated and thus
54 ¢

The

11 5

1207

cause the stepping. man*nets to continue toact

i,uni,l an dlp Lrunk 1s :Eound It 1 obvmuﬁ"-1,3‘5?-"_;'“'
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~telephone set from the trunk.

95

40 through the sleeve circuit, to cause lﬂll’lp 11
to be shunted. This circuit may be traced as.
follows: battery, upper outer armature and
¢ contact of relay 49, upper outer armature |
front contact of 161&}7 50, low resistance

35

40

61, If the lamp 11 had hﬂhmd steadily it
would have mdmated to the toll switching op- -
erator that she had neglected to Iomove her.
telephone set trom the trunk. = .

The operation of relay 45 opens thﬂ tb{i)*vc"f

45

o0

60

bil(.u

) clIlL

that the ﬂteppmﬂr macmet ,:,-9 wﬂl not Opel‘ate

to advance the brushes of switch 6 as the cor-

responding circuit for relay 20 will not be
completed at this time, due to the opemted

condition of relay 21.

~ As the telephone set of the toll switching |
operator 1s now connected to the tip and ring
“conductors 52 and 53 and trunk T to the re-
cording operator’s telephone set, this latter

operator will now pass the number of the

calling subscriber to the toll switching: oper-

ator. The toll switching operator on re-
celvmw this information inserts plug 14 into

jack 0 of the calling subscriber’s line 1.

However, previous to “the insertion. of this

plug mto ]ack 15, she will operate a key. asso-

ciated with he1 telephone set to remove her

with the above mentioned patent to Wiley
Whitney, a

corresponds to lead 11 of the WV \itney apph—
cation. This gmund short-circuits the upper

winding of relay 49 so that this relay will now

release to disconnect the telephone: set, while

relay 50 is maintained operated as herembe—-
fore described. On the release of relay 49 a
011 cuit will be complebed as soon as piug 14

1s 1nserted in jack 15 and 1'@1:5137 45 is encrgized

60, high resistance 61 to ﬂmund If this cir-
Llllt had not been closed due to the removal of

~the toll switching operator’s telephone set, the
stea dﬂy on-
1 the circuit
established at its lower armature and front

]amp 11 would have been lighted
the operation of relay 45 throaﬁ'

contact to ground through the hloh resistance

mentioned circuit for maintaining relay 43

operated but as the relay 43 is slow to release
and as the subscriber of line 1 has already re-

moved the receiver from the hook, a circuit
will be completed on the operation of relay

45 through the tip and ring conductors of the
trunk and the left hand wmdmO*S of repeat-

1ng coil 44 and the winding of relay 63, so that
relay 63 1n operating will maintain relay 43
operated over a circuit from. battery,, left

hand winding of relay 43, armature and front
contact of 1“elay 63, 1'10ht hand winding of
relay 43, to ground at the qrmatur and h“ont |
‘contact of 1‘elay 42. .

i

It will be noted that when I‘el.:w 43

operatmn of relay 65 as follows: battery,

winding of relay
break contacts mner left hand armature :md

Jﬂt GL'T HPLL‘

In accordanceflmbwl“ Ol*fli.;ul,u(i and 1{-

a ground will under these circum-

stances be connected to lead 55, wlich asstated,
~ance winding of relay 7.

comnleted to the
© pﬂi QToL
tor’s pegltmi! s
_10L6

| ._( 1 ?L{J‘d T‘fi bﬂ; 1TECCY ﬂ
”""JIJ be mlml%(l

ar umt re |
causes the operation ot relay 20 fmd this re-
Lw 1N turn CELH%E‘ the operation of the gtep— --
| 'pm o magnet 59. The connection being: nfm*_f'-_i
GO ‘1plo -'
line 1 and the recordaing and CO mp]mmﬂ' |
opemtm at R, conversation may begin be-
tween H‘re S‘HbS(‘I‘lbel s’ line 1 and the wanted-
s line connected through toll line

200, that is after the recording operator has

- su JSUT1 ver’s

1%L' .
~operated, a circuit  was completed for the

65 and 1ts make-before-

- uont contmt of **ela,y 21 telmmai bank 66 B

out 34 rwh* hand a,rma,mm and front conta,ct-f' -_
o1t mlay 43 to ground. Relay 65 in operating

‘opens its-energizing. circuit but. completes a
;}ﬁ}mw Clrcmt for itself through  its right 10

armature and front contact to the i

1

th}

m ound at the arm%ture and back contact of B

relav. 20. Relay 65 in operating thus

of r elay 67

le*’w 67 1n operating closes an obvious cir-
cutt tor the oper e‘.‘LiHm O 1 LW (0 through an
71, Thus,
of ’m Anterrupter 71, A clreuit will there-
101b:

“-
JUE'.-

alternately closed and Gpmed for

re- -
pa*e& a path for the operation of 1913513 67
“which is completed on the insertion of plug
14 into ]ack 15 as follows: battery, winding
, left hand armature and front
contact of mlﬂw 65, terminal bank 69, sleeve

terminals of plug 14 and jack 15, to f*:::oun& e
8 ..

relay 70 will be all er-
mrﬁ@d nnder control |

shor c-circuiting the right band high 1&51st~--_.. o

1‘{:3}

ased, due to the oper tmn of relay

Asrelay 37 is now

67

SUPOL VISOT'Y Te lay 39 will also be mlmsed 0

that the supervisory lamp 40 wili be under

0y 3_ |

control of the circuits through relay 17 and

vill therefore be alternately lwhtﬂd and ex-
40 1ndi--

tmﬂmsl‘* odl.

This flashing of 1‘L111p

CMGS to tne A oper ator ﬂmu the connection

Trom . Lhﬁ
-L...-.!. CI 1110

eImove ”)111”‘3 2 and 4 from jacks 3

release of
relays 21, 65, 83 ‘Llld 99, and relay 65 in

zﬂimf} Subf"cmbe s line has been 95
and completing
tthﬂh ihC toll swﬂschmﬁ* opera-
‘The A operator NH there- =
_ Lmd' |
51 mpec Nelv @ﬂd in removing plug 4 from

jack 5, relay l( will be wlmseﬁ _
10 ’r’(ieﬁ,‘:‘lﬂﬂ opens the hois ding. circuit com-
pleted at its ri ﬂht hand umatum and front
contact to the {:;101.1*1{1 at: the armature and
ba 61{ contact of relay 20 for the

Thls relay

Leleaﬁsmﬂ opeﬂs the circuits for relays 67 'and!.__' o

ITww all the relays in the circuit asso

22 }‘"LC]“’ 5 ‘-"111!1 SWit dl--..

The s

Lo the .nexu icle
.:Llld

trunk as the

front contact of relay’

1 bektyween the cqlim_o* %ubscubel

(_*m:% ad the connection to this 5110561‘11)@1 to be

completed in the usual manner Gver pmﬂ‘ 225

and |¢},ck 226.

If trunk T is ‘used as an 01d1113,1y toll'
@Wltchmo trunk for
‘recording and completing oper ator’s posi-
tion, the I‘BCO“’"dlllfT and completmo* operator
“will after having recewed a call from a sub-

calls ol*wmatmn* at the

iteh 6 will m}w %d‘?mwﬂ its bmsheg._;_ PR
E‘l()t,llhl at. tht, S

115

laU |

5. .: 
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‘%Cllbef lm"fmfr access to toll lme 209 1'15

plug 204 into ]ack 205 to extend the connec-
“tion to the wanted subscriber.
ate effect of this connection will be the opera-
‘tion of relay 208. The operation of relay 208

The 1mmedi-

“removes. the ringing relay 207 from across

the ip and ring conductors.
also complemd th}:oun‘h

~ operation of relay 42 as hereinbefore de-

925

3¢ will now pass the number of the wanted sub-

“geriber to the toll switching operator and the
~ toll switching operator W111 then remove hﬂr_'_
~ telephone set “from the trunk and in sert pl 14’}:--{
's line
1. The connection to the wanted sub%crlbm_
Cﬂe.lmfi““ the operation of relay: 40
in operating opens the circuit Tor velay 43
and this relay will now release to connect bat-
and nlouml tl arough the windings of-_
relay 42 to the tip aml ring conductors of

40

by the opﬂma.,mﬂ of relay. "’*‘"’0 On receiving
and completing

- maintains relay 42 gpu ated

60

seribed.
ground at its armature and front contact for
the advance of switch 6 and all other swite
maocmmd with other recording jacks to the ¢
This eround at the armature
49 also causes the

‘nextidle trunk.

‘that the toll mutchmo operator’s te
set has been connecied and also causes the
flashing of lamp 11 to indicate to the toll

iy I 11 18T 11 el of Jﬂﬁ a pl)uca tion of the 1nven-
tion 2

tery

this signal the
' m)em‘o*" wﬂl apply ringing current to th(.,-- .
“actuating said signal, an operator’s telephone 110

‘the operation of- sof

".reﬂt from.

“opened.

‘Relay 42 in operating

and front contact oE 1eL1y

operation of relay 43 and the lighting of

lamp 11 as well as Lhc aJuqu@ tic connechion in
cireuit throt

of the toll switching operator’s telephone set
fo trunk T as hereinbefore deseribed.

a double
runk T to indicate
to the recording and compm 1110 1_ Gpel ator

switching operator that her telﬂpﬂom c"ot h.&
been connected to the trunk I

The recording and COl’I‘lT‘*lBtLﬁG 0peﬁ*a tor

14 into jack 15 of the wanted subseriber

“Relay 4

trunk T to cause Lhe l%m D ,21 to be 11{*htbd
1'eCor dmﬁ

he wusnal pnzlnez and thus -(,d,uu
relay 75, and 1“"‘* w75 In
operating causes the operation. ot w-lay 76
and 1@15{7 43. The (}pﬁmtmﬂ of relay 43
during the
ing period and relay 76 applies ringing cur-
source &o to the calling ﬂlhﬁ:(,llbl‘l

cord R 1n

ane 1.

VV hen the called cfﬂhSul 1ber am;*ﬂ*m‘ﬂ, relay
63 is operated after ringing relay ¥
Jeased due to the ceasing of the 1 noi m and

ﬂl“ﬂ_

reln vy 49 is thus 111&1111331‘“1%1 oper atLd as 1
1111’)@‘[010 deseribed. Relay :L“?’ maintains this

trunk busy by ‘Ljppl} ing the ground at 1u

.;umatme and Tront coz‘rtau JLO the bank 58.

'lﬂe purpose of oper ating relay 45 was, as-

tated, to maintain relay 49 1J§“’3‘ rated during

tha lmgm 0 Period as : it is well known in the
art, that when the ri inging key is eperated the
“direct current loop throuﬂh the cord R is
TWhen the Tinging ceases and the

A circuit is
relay 230 for the

applies ¢

1{-3.;‘_ |

The

' connection of this telephone set to trank T
'_"__C%u ses, as hereinbefore described,
zip tone to be applied to t

| mﬂ switehim

ephone normal,

 tems hm*iw similar "Lm{ ic Cdlldltl{}?m to meet

N ‘Lm
'5:;;(‘:011(1 opera 10

ot the first position for conuecting said sub-
‘geriber’s line to sald trunk, a

connecting
TINg-

lf-} re-

terminals and e
| 1"*0‘;,.}‘*:0,_1 M 111fhwdl”ﬂ (‘{mwrmnn tmm

' Hm first position, A1) auttomatic
clated with each of

- -'1;@95;319 -

-Wm:ued_ uubgcub eT ABSWETS 1‘&1‘131 &3 Op'”l“lthg

“E'hig oper ates relav 43 which removes battery
and ground from {runk T and then the super-

visory signal 213 will be extinguished through

the 161@:&18@ of relay 230. Convers tion be- T
'L‘T‘”’C”P the calliny 511L5(,11ber and the Cﬂﬂed '
subscriber may new begin. ' '

When the called 5ub 1ber han g up hl,:j o
~recetver on the hook, the relay 63 releases
causing the Telease 01 relay 43 ana thus 75

CAUSes. the supervisory signal 213 to be light-
and the recording m‘:d compieting oper-
wor may now talke dowa the eonm eLtLon Ly re-

"'i.._;'{l.

moving plugs 204 anc _MJ and jacks 205 and

093, 1 1‘{“* %lecih Up(,n che removal of plug 80

Qﬂlﬂ} m 7 O‘U -:111‘"1 "‘n‘,‘:ﬂ 1‘“i mG _P 1 Ly j‘:(}" !
19 3 f‘itmm;{‘g eleases 1'81’1}‘ 50, and the c»T‘r{:.«l**--. o

ﬂh Liunp 11 1s thus removed so
that this lan jp NOW me “to indicate to *he'
operator that disconnection is
desired. Lhe toll wfltcmnﬂ operator, by re-
moving plue 14 {rom &Ck 15 c‘msea th(, re-
tirn ¢ i ihe Uluut at Lms ﬁu 01 ihe tr m**h., to

e,
'ﬁ'
-~ .

it C»how L ba u:uul 5?00& hnt Hu, i,erLmG' S

system described in this %pa,unmh(m 1$ mere-

7.

and that "Lhe various features of the mn-
vention may readily be adapted to other. sys-
0o
without d@smvmw f1 om the c:plmu 0£ the 1T1--'_ o
vention. o -
What 1s « ]‘111]:’18(1 T o -
1. In a telephone sy swm L -trﬂn” acees-
sible ot one end from a first operater’s posi-
and tul 111..;1111b at the same end at a
posu:tml and at the cther
2\ thﬂﬂ operator’s position, a sub-
SOT 'bel - line having (,onnﬂetmﬂ terminals at -
he first and icf{md }ﬁﬂitm}_mj o dak Ln‘wﬂ 105

L0

"

enc &

__ __ sional a.-jiiﬁ-:tlm
C(rvird position, means res 1}011 s1ve to the eon-
nectlon o sald link cireiit to said il‘lmk for

't the seeond pan} tion, means conirolled
iu m the third pﬂﬂltl"h’l fm'_mtcm tieally
“said telephome set to the trunk,
'.11(3:"-_‘“-.-3:'*_5:1 it the second pos 1mm I..m connecting
wid teonk to said subseriber’s line, a 51911(:11-
_ t the firsgt ptm*r 10“, and neans resHons 11*9 to
such n connection :-f:, the second position ml‘
a,ctua ting the signal at the first ]mSLt}_on '
2. In a ifﬁl@ph@‘qp ﬁyawm a first, a 596011(1
and a thl“d O pﬂr tor’s position, a plur fzhtjj? of

.*‘Lr'*

]

~trunks, one: end of said trunks fermmm ing at

the cec{md position in 111{211_1?1(11 &1 Co; 11’1u:tmu .
at the other end at the ﬂmd

+‘+£"

terminals {zt-_l'“
switch asso-
said sels i {,{}11_1%51;1{»
terminals at the ﬂmt ])0%1 1on, a subscriber’s

Iine havinge connecting tfe numlc; at the ﬁmt
ancl s .mwnd psmtlonn:,' a, lmh (311(: u’e; .:Lt the first 13¢

[ - '
~
g 1

a plurality of sets of connecting |
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- 10

~automatically connecting “said telephone set,
‘to said trunk, means at the second posﬁmn'
~for connecting said trunk to said subscriber’s

.30.

.35

40

50

- 1,695,312 B

position for connectlnﬂ' said subscriber s lme

with any set of connectmg terminals. at this

position, a signal associated with each of said
trunks at the third position, means respon--
sive to the connection of said link circuit with -
one of said sets of connecting terminalsat the
first position for fmto‘matlcally connecting
sald set of terminals with an idle trunk :
th1 ough the associated switch and for actuat-

Ing the signal associated with said trunk at a
third p051t1011, an operator’s telephone set at

the second position, means controlled from

‘the third position through said trunk for

line, a signal at. the first p081t10n and means

‘responsive to sucha connection at the second -
- position for ﬂctlmtmﬁ the swnal at the ﬁ1 st

posﬂslon

3. In a telephone system, a first, a second
~ and a third operator’s position, a plurality
~ of trunks, one end of said trunks terminating
at the second position 1n individual connect-
5 ing terminals and at the other end at the -
third position in individual connecting ter-
‘minals, a plurahty of sets of connecting ter-

‘minals at the first position, an a,utomatm
switch associated with each of said sets of
connecting terminals at the first position, a
subseriber line havmfr connecting termi-

said subscriber’s line with any set of con-
necting terminals at this position, a signal

associated with each trunk at the third posi-

tion, means responsive to the connection of

said link circuit with one set of connecting
terminals at the first position for automatl-'
connecting said set of terminals with
an 1dle trunlk throuﬂ'h the associated switch
and for actuating the signal associated with
said trunk at the third poeltmn an operator’s

cally

- telephone set at the second position, means

controlled from the third position throucrh_
“said trunk for telephonically dlSCOIlIle(‘tlll(T:
said set of connecting terminals at the first

position from said trunk for automatically

‘actuating all switches except the one asso-
ciated with the seized set of terminals at the

first position to associate their brushes with

the next idle trunk and for automatically
connecting said telephone set to said trunk,

means at the second position for connecting
said trunk to said subscriber’s line, a 510‘11'11

at the first position, means responsive to such

a connection at the second position for actu-

ating said signal at the first position, and

~ means responsive to the disconnection of the

1

link circuit from the seized set of terminals
at the first position for automatically actuat-
ing the associated switch to connect its

brushes with the next idle trunk.

4. Tn a telephone system, a trunk accesmble :
at one end from a8 ﬁrst p051t10n and terml-*

nating at the same end at 2 second posfcmnﬁ -
~and at the other end at- a-third position, sets
of connecting terminals at the first position,

an. autematm switch associated: with each set

of connecting terminals and having aceess to 70
said trunk, a subscriber’s line telmmatmﬂf at
. the first and at the second positions,
circuit at the first position for conneetmﬂ‘__:
said subscriber’s. line to any set of connect—_[
‘ing terminals thereat, a signal at the third 75
:pOSItIOIl, means 1“esp01151ve %o the seizure of

70"

“a hnk =

a set of terminals by said link circmit for

-_-automatlcally connecting said set of termi-
nals to the trunk throuoh the associated
-emteh and for actuating sald 31011*11,, an op-

erator’s telephone set at the second position,

_,meens controlled from the third position for - o
automatically connecting said telephone set -

‘to the trunk means Tor conneetmc-* said sub- -
scriber’s line to the trunk at the second po-
‘sition, a signal. associated with said link eir-
“cuit, and means responsive to the last men-
tioned connectmn for actlntmcr said 11111{ (311‘— |

cult Slo'nal

b. In 2 telephorle eyetem a trunk acceSSIble_
at one end from a first position and terminat-~

80

00

ing at the same end at a second position, and o
at the other end at a third position, sets of

‘mtomatle switch associated with- each set of

sald trunk, a subscrlber s hine termlnatmo'

at the first and at the second. positions, a link E
circuit at the first position for connecting said
oo

subscriber’s line to any set of connectlno' ter-
minals thereat, a signal at the th1rd

trunk, means for connecting said subecrlber

line to the trunk at the second position, a sig-
nal meocmted with salid link -elreuit. andf, _-

means responsive to the last mentioned con-

Posl1-
tion, means responsive to the seizure of a set -
of terminals by said link circuit for auto-
matically connecting said set of terminals
‘to the trunk through the associated switch
and for actuating said signal, an operator’s
“telephone set at the second position, a key at .
‘the third position, means responsive to the
‘actuation of said key for automatically con-
necting said telephone set to the trunk and

connecting terminals at the first position, an -~ -
9
.'-conneetmo' terminals and having access to
nals at the first and second 081’510113, a link s
~circuit at the first position tor connecting

105 T .I

110
for telephomeqlly disconnecting the seized
set of terminals at the first p051t1011 from the

nection for actuating said 11111{ circuit signal.
6. In a telephone system, a trunk accessible

- at one end from a first position and terminat-
‘ing at the same end at a second position and
at the other end at a third position, means
for establishing a telephonic connection from

120

the first poeltmn to the third position over

said trunk, and means for establishing a tel-
ephonic connection from the third poeltlon

.. 12'5’_.'
to ‘the second position over said trunk and

for disabling S.‘:le first mentroned telephomc'- .

connection.

7. In a telephone system a plurahty of_'-"- .

-_trunks accessﬂ:ﬂe a;t one end from a, ﬁret po-

130



mtmn ‘md termmatmﬂ* ot Lhe samme end .‘«;Lt

~a second position, and at the other end at a - -
'telephomc connection. =~ ' 10

~third position, a plumhty of switches, means

- for estabhshmn a telephonic connection over -
5 any one oJf s‘ud switches from the first posi-
' -Aprll 1927

hshmf:r a uelephomc connectlon over sald 1(:11@, X

tion to an idle trunlx and mea ns for estab-

"Lmnk from the +1111d posltlon to the %Gond

position and for dlsabhno the ﬁl st meﬂtwned

In testimony Whereof 1 lnve Slfrned my
name to ths,speclhcatlon thlS 19th day of

HENRY II ABBOTT
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