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SR Iiﬁ.l:;r .'?:E”:h‘"'":;ﬁ'ﬁ- :. : | ‘ T . -
_Tﬂ a}i'lttw’wm @t mmg concer ,qf R in a svstem characterized b )y my NV emmn-
Be: it known: m“:.__”jf -_;___m-;;;lm;; A, Mer- the called subseriber. w hen he h:m.,,.ﬁ un s
LINGER, & cifizen of hﬂ Cnited  States of  recelver, (transmiis Hh_,.'--u 307 :1:;.;«. | WLf
America, sapds resident of Chicago. Coolk  over the two s 1&@ of a porticn of the fall-
30 . . . . e bt
& C{}n’mv’? ilinsissohinve *fen ted a cerininmnew 1N circuilb in geries, and for the remainder

*md nsefud E’i“ﬂf""&mﬁ"“ﬂEP 11 Se*-ﬁi-.mfi:mi;’m bie
1 ef{m}hsé}r‘# Fxenange Ir 11?11*,_1‘#1 '
whm} the: following 18 9. spef: cation. .
- Mgitivention: relates to ielephone systems
10 ;0f tHat kind® m whic h b{;tb manual and
antopatictrunking is employed. f{} sxiend-
ng t’@lﬂi{‘”“‘l 7

of the dists nce over b hird cenuﬂ ctors that
are exeiuded irom the mlkum cirewrt, and
which form a circult —*-xtendl‘nf‘f to the man-
ual switehboard., In this w ay the manuai
switchbeard operator receives a signal when

the called subscriber hangs up his rece ey

¥ :hcm“ a calbng uhh to a

c.ﬂleu Hnetandhis in the nature of an im-
p‘-‘m‘ mej ot 1 ‘Iﬂ' co-pending app iLC“%]J}:ﬁ::}
15 &J?I‘i ULJQ 1?:%?.&':’ ”}'0 3‘6{381‘ ';'&Jgr}jhlua. 38#'}"
| "'il-x, , };—’.‘Uéé, TN 451 65—.& +#501,261 and
%,;:29‘111 “In-systems “of this character it

st desirable, of x:*tsavn:%j that the manual

swtdﬂwu 8 {me ntm through whose boud'

26" the call” ‘passes’ “ghall ‘have su per“if-:mn of the

to the operator that the call has been an-
swered: and wheiebv, when the mlled sub-

which 1indicates that th@ subscm}ez
through taiking.

"lﬁﬂlel vz}h]mt 18 16 pmw&e 2 superv 1s01 ¥
connector switeh, and means for switching
a high resistance into circuit w 1tl. the trunlk
line 1eqdmﬂ‘ to such connector when the
called %ubsulber answers, thus retiring the

super visory signal and theveby. mdhfumw

| are

scriber hangs up his receiver, the 1e51%mme
of the supervisory circuit over the trung
line will be reduced by short- circuiting said

resistance, theleov causing the supervisory
signal to be again dmphved indicating that

-Lhe suLscubel% are through tﬂhmw

connéction, as. for example, by recelving a4
signa }:f“w}ls-‘fﬂ ;.ﬂ {:Jﬂ%{} snbscriber hangs up
his Crébets er,” The operator may also be
L equmpeci with means for ?‘F‘ﬁﬁlﬂl’{?‘ a signal
25 w hén the calling subscriber hangs up bis
recelver.” Eﬁ.’f‘_.ﬁ:h;ﬁ way the. switchboard op-
er ater‘sup ises the semi-automaticaily es-
tablished . ﬂ{_‘? o mnm{:*mﬁ between the
w*o ‘%use tom T*: 18 obvions, Lowever,
30 that a stpervisory arra ngement ﬁ hich wils
.%fﬁ‘{?er"" 15?__ one _{11"1‘5 of combined auto-
matic and manys 1 trunking service will not
ané*‘i"érf“‘o onerwl 1{—31 *E:he*gltz ation is more .

- ot Jess di Ferent. ' | | -

OII@ of the obm(,ts of my nuﬂntmn 18,
ﬁhm efore, the provision of a supervisory ar-
1 mfruﬂem for use in cenmmtum with a
semi-¢ atomatie ‘serviee in which only fwo
S WiTe ﬁ "Ltmm are employed hetween the se
40 1ec:€}w and: tm {’m}ne”fom. which is oﬂeﬂ
.nuce@aj v, S, {for exam ple, in systems which
arg. O ggmx%u on LhE‘: district plan,
district:having
commiteﬂ awvath thﬁ central station by means
of, mam s:}i" fm,.uhmv trunks, and each sub-

t“'(lﬂtl f,.,l ‘%Lé‘a tion having thereat only the lines

oo i
e W

45

f;f_th{}.:e E{L“'-{Jllbel‘s whe are wy'"hm that
nartreular m%mwt “In such case, ol course,
Fiv o

vy the: supervision of the connection, 80
50 thercalled. subser iher is ‘concerned, mmt Ie

ietdl  gaw

ns, and then {ﬁll Tile
ver

talhdard

ks, %ub{:“n‘imi stati
badance: of jthe. mst nee ¢

3
A1 Gllbuihi f‘{} 3}119 Rt ﬂLTfi 5.3"?.1

1 111

Efmh
a. csnbcentl al station which 1s

Y 71‘,' Mi: LHQM'

Amother object 1s to prmflde a- 1ﬂi)eate1‘ of

such character that it will not (mH* repeat
the calling impulses, but will also scerve as

the medium for transferr ing the superw“ox v

signals from the talking cir cuit tothe truni-
release  ecircuil when the called su[!ocsc".ul:na1
answers, or when the called subser 1ber hang

up his receiver, whereby the SUpervision 1s,

as previously stated, partly over the talking

'(311‘(311113 and then for the balance of the dis

ance over the third conductors of the tmnh
lmc** to the mannal switechboard.

Tt is also an object to provide certain de-

 tails and features of i improvement and com-
binations tending to increase the ceneral ef-

Aficiency of a seml—{mtomqtm ot comblned'

" manual and autumfttlc telephone exchqnge

- syvstem.

Tn the accompanying drawingsI‘w‘mes 1,

-2 2-and 4 taken towethel represent a com-

-*r:a1b*-tatmn
- ﬁfﬂtlﬁﬁ

over tbe £V 0- wire LI'UI"'I{:: hetween thé o Ain

| .ﬁ““‘;‘l a7

plete bll‘Cult connection between a manual
(Fig. 1) and an automatic sub-
(Fig. 4),
-plwmg a0 pdlahua embod; *mé the principles
oi my v ention. |
In Flg 1 is shown 2 mMant
L altion 1%1(: mc‘n idual

.-'h.
=

al: ::,ub&,tqtmn A
o* line switeh

n":fs'

said connection em-
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C for extending connection from the sub-'
‘station line conductors to trunlk conductors
leading to the manual exchange.
shown & master switch for controllmg 2

-10

group of line switches C.

In Fig.

and 4. The jack 7

connected to a trunk line leading to an euto-
matic selector switch K (Fig. 3).

shown an operator’s tallking set.

15

In Fig. 3 there 1s shown automatle switch-
ing apparatus consisting of a so-called first
selector E, second selector  and my 1m-

~proved repeater H.

In 1

1g. 4 there is shown an automatlc con-

nector switch I for completing connection

~ with a group of lines of which that 6f sub-

20,
- substation A’.there is allotted at the ex-

25

30

35

40

45

- a system in .which no ground connection 1is.

5o

station A’ 1s a member To the automatic

change a line switch C’ similar to the line
smtch C of Fig. 1. At L a ringer genera-

tor is shown, ard ‘at M is replesented a busy' ;

signaling machine.
In the drawings several batteries B are

shown, each having one terminal grounded.

There need be only one such battery, how-
ever, or preferably one in each exchange.
The manual substation. A may be of any
suitable or approved type and, as here

shown, comprises the usual receiver 2, SWItCh-

hoolk 3, transmitter 4, condenser 5 and ringer

6. - VVhen the recewer 1s on the hook the cir-

cuit of the transmitter and recelver is open;
but when the receiver is removed the switch

hook 8 engages the contact point 7, thereby |
bridging the transmitter and recewer across

the lme conductms 8 and 9.

The line switch C and master strltch D',

‘may be of the general type disclosed in-
British Patent No. 26,301 of 1906, in 7he

American Telephone J ournal, of New York,

N. Y.,
Electrician of Chlcage, I1L;, of January 25,
1908, being adapted, however, to operate 111

required at the substation. - The line switgh
consists essentially of a plunger (not shown)

adapted, when released by the energization
‘of the trip magneét 10, to enter a bank of

contacts to ‘force spr mgs 11, 18, 15 and 17
into contact with springs 12 14 16 and 18,
respectively.. - If the release magne

- withdraw. the plunger.upon the following

- deénergization of the said. magnet 19.. In

60

the system here llustrated it is assumed that

the lines of a number of substations leed to
~ a branch or subexchange where each line is .
provided ‘with a line-switch C. Although -

“only one set of springs 11, 12, 18, 14, 15, 16, .-

17 and 18 is shown, ea,ch lme SW1tch 1s mw
65

reality provided with a bank contammg a’

At D is ‘ing to the main exchange (Fig.: ) |
trunk is multiplied through the similar bank
contacts of a- number of line switches C.
Thus a number of trunks may be made com-

"mon to a group of substations larger-in
In.

2 there is shown a cord circuit 0, .
" for connecting jacks j _
. 1s connected to a trunk line leading from
. thé sub-exchange of Fig. 1. The jack " is

At S-1s

“oscillatory
plunger of each line switch is adapted. to.
- normally rest in locked engagement with
‘this plunger shaft, and the master switch

of June 6, 1908, and in the Weste?%"

¢condensers 31 and 32.-
~of the cord comprises a key K, supervisory.

et 19 be_ |
energized after the plunger has been tripped
the apparatus will be placed in condition to

1,1_34;973 :

number of such sets of sprmgs each “set

forming the termmal of ‘a:triink line lead-

number than the. number of trunks:

Each- "

order that each line switch may always ob- .

tain connection with an idle’ trunk -the
group of gwitches that have access to a par-

;.'?'5 :

ticular group of trunks 1s prov.rded Wlth a-

master. switch D.

The master switch- D compmses, among;x"}

other details, a ratchet wheel 20, ‘a motor

80

magnet 21, circuit controlling rela,ys 22 and -

23,and a bank of contacts comprisinga com-
.mon segment 24 and a number of individual

contacts a, one for each trunk. - The ratchet -

wheel 20 1s meehamcallv eonnected to a

shaft (not shown) in such a manner that a

produces a
The

rotary. motion of said wheel

“motion of the Shaft

maintains the shaft always in such’ position

_that the plungers locked therewith will be
“opposite the terminal of an unoccupied or
“idle trunk. Secured to the ratchet wheel 20
1S a notched wheel 114 which controls .the.

85
0

95

springs 25 and 26. The notches in-the
wheel 114 are so spaeed that the springs 25 - -

in- front of a trunk termmal

- The cord circuit O 1s a medlﬁed form of
the usual operator’s cord circuit. - The left-
hand end of the cord O is similar to 'many

“and 26 will be held in. contact for all posi- -
“tions of the master switch except When the.
‘plungers that are in locked engagement with
the plunger shaft are in a pos;ttwn dlrectl'y'

100

105 . .

ordinary cords used in manual systems and,
as shown, comprises the plug p, two super-_- |

visory relays 28 and 29 and the lamp 30.
The cord .is divided into two parts by the
The right-hand -end

relays 33 and 34 lamp 226 rmd a three con-

| duetor plug p

The first seleetor E 1s. of the genera,l type

disclosed  in United States Letters Patent

No. 815,321, trranted March 13, 1906, to
" Keith, Erlckson and Erickson,. the mrcmte
being mochﬁed in order that the switch may-
‘operate in connection with ‘a two-wire. \CH
'_ _tem———-that is, a system. in which no- operatmg;
- ground 1s. used .at the subst‘ltwn

:As here.

| 1.15.’ -

120-.

represented, the selector E.comprises, among -

other. details, the wipers.36, 87 and 38.car- ;
‘ried upon a shaft (not. show n) having a ver-

tical motion controlled by the vertlc'tl mag-

net 39 and a Iotqry motion controlled by the
rotary ma
“lector is controlled by.the calling operator -

gnet 40. The operation-of the se-

throu gh the medmm of the doubl&woutld

130
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enit.is completed extended from ground G2
{Fig. 2) through eontact point 100, arma-

tme 101, trunk conductor 98, Wmdmg 102
ot relay 95, bank. springs 12 and 11, line -
con duetor 8 thence through the substatmn o
A and back over ' line conductor 9, bank

springs 17 and 18; winding 103 of rela,y 95,

trunk conductor 99 armature 104, contact-'
point 105 and Tine relay -106, and thence’
through the battery B to ground G. The.

313

15

240

. 98—99, the wiper 27 mamtains.the corre-

30

4

~lay 23 and motor magnet 21 'in parallel, in-
terrupter springs 113 and relay springs 112

and 111 to battery lead 91, thence through
the battery B to ground 'G. The motor
“magmnet, upon energizing, attracts its arma-
ture, which rotates the ratchet wheel 20 one
step  and also opens the . irenit of its own
magnet at the interrupter springs 113. The

45

80

G-

2 - 1,134,978

lines are thus extendeo to the trunL a, Clr-

releys 95 and 106 which are included in the

circuit just traced are both energlzed to at-
tract their respective armatuyres. The ener-
gization. of the line relay 106 results in the
citosure of a -ecircuit through the lamp 107,

thereby 51gnahng to the operator that her_'
_abtentlon is desired on.this trunk. The en-

ergization of the reiay 95 shifts spring 108

out of engagement with spring 94 and into

contact ‘with spring 109, whereby the. cir-
cuit of the release magnet 19 is mamta,med

with the master switch bank contact 110
corresponding to the trunk seized.. As has
“been previously explalned when the idle
Imme switch plungers are opp031te ‘the con-

tacts . of any- trunks, in - this case trunks

eoondmﬂ ‘master switch bank contact 110

segment 24. Consequently, ‘when contact
point 10 is grounded as above explained,
an ener oizing circuit 18 completed extend-

ing therefrom through. wiper 27, common

segment 24. motor. macrflet Telay 29 to bat-
tery lead: 91 thence through the battery B
to ground: Gr The relay 22 energizes upon
closure of this circuit and forces spring 111
into contact with spring 112, thereby- clos-

ing an energizing circult through the motor

magnet 21 and relay 23. This circuit ex--

tends from ground G5 and G° -through re-

armature of the motor magnet. then falls

back and again closes the enmergizing cir-

cuit, a,nd the motor magnet continues to op-
olate in' a manner similar to that of a buz-

zer as long as the springs 111 and 112 or .

25 and 26 remain in contact. .
As soon as the ratchet wheel 20 1s rotated

J1ts first step the spring 26 is forced into con-
tact with spring 25 by a tooth of the notched,-
wheel 114; and maintains the energlzing cir-
cuit of the motor magnet 21, irrespective ot .
thesprings ofr elay 22.- Byt the time the spring

926 “drops into the next notch of the wheel
114 the 1dle lme S'WltCh plungere w1ll hav

reached a posutlon dlrectly opposﬂ;e the ba.nk
contacts of the next trunk, and the wiper
27 will have left the guarded ‘contact 110,
allowing the relay .22 ‘to deénergize. The-
relay 22 being deénergized, and the springs

25 and 26 separated, the motor magnet

ceases to operate and leaves the plungers in.
their positions in front of the next trunk
 after the one just seized. If this next trunk

‘had been busy, however, the wiper 27 would
have found a guarding potential upon the

contact succeeding the contact 110, and con-
sequently the relev 22 would still have been

70

. 75

energized when the springs 25 and. 26 were

separated, the motor magnet would have

80

continued to operate, the springs 25 and 26
would. again have-been forced. into contact
by the next tooth, and the plungers would
‘have been carried past the busy trunk to
‘an 1dle ene.- The relay. 23, -which 1s con-
- nected in multiple with the motor magnet

: 21, energizes, when its circuit is first closed,
opened, and the ground G* is. connected

85

but bemg a relay that is slow to deenerglze.- o

it remains 1n-an operated position as long -
_as the. said magnet is operating. In its
-operated position the relay 23 disconnects
 battery from the trip magnets 10 of all the
| lme switches to which the master switch D

90

1s allotted. With this arrangement 1t will

‘be seen that no line switch-can be operated
in electrical connection with the cominon

98

while its plunge): 18 bemO' mov ed to an 1dle -

trunk.

When the opel 'ltOl at the main e\chflno'e-

notices the elowing of the lamp 107 she in-
serts .the plug p 1n the Jack j and throws

the key K to close the springs 115 and 116
into contact with the springs 117 and 118,

respectively, which bmdges the operator’ s
talking set S across the cord O.  When the

plug p is inserted into the jack j an ener-
‘gizing circuit is closed through the cut-off

100

1056

relay 119. This cireuit of the relay 119 ex-"
tends from ground G7 through relay 119,

sleeve springs of jack j and plug p and re-
lav 29 to battery B. The relay 119, upon
energizing, attr acts its armatures 101 and

104 away from the contacts 100 and 105 and

116

onto oontacts 120 and 121 respectively,

‘whereby the trunk conductors 98 and 99
are disconnected from ground G* and relay

106, respectivelyy and are extended through

115

the jack 4 to the cord . The cutting off of
the IGI‘[} 106 allows said relay to deénergize

“and extinguish the lamp 107.- The relay 29,
~which 1s 1ncluded 1in the energizing cucult
of the relay 119, also energizes, and would
close a circiit through the hmp 30 but for
the fact. that the relay 28 is energized at the
same time over a circuit extending from the

grounded terminal of 'battery B through

120

125
relay 28, tip springs of plug p and jack 7,
-eontact pomt 120, armature 101, trunk con-

ductor 98, thence throucrh SubeJ‘tthIl Aland -

‘back over trunk: conduct01 99; armature 10“1L |
~contact point 121, sleeve sprmge of Jack

loO



wi

e
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including the impulse springs 127, thence
Lhzm’gﬁ the key Lontm,ts 128 fmd 29, t1p
- springs of tlw plug » and ]ch 77, trunk
.Ce'qdmiﬂl 130, sule switeh ‘wiper io ~and

Ry
CJ’-'.

the co 38 m}uut

HEW

--.--;'--1-434;9?8 .-

and plu p and thl ou 0'11 relay 29 to the non-
f&mmd&d poie of bdttbl y P

et alsorserves to provide the calling sub-

This latter cir-

station with t o After

alinng battery current.

the gperator has ascertained the number of

the desived line the key K is thrown. 0’(91 to
the upwmtﬂ p{)aitmn fmd the plug p’ in-
serfed into the jack j/, VWith- the key K in

this position the snptnlaor} relay 33 is cut

off and the cspe*stor s set D 1s bridged acr 0SS

into ]d&i 77 cot 1pletea an energizing circuit

Tor me line relay 41 of the first selectm_ .

This cireuit extends from ground G thr ough
winding 1238 of relay 41, _s_lde switch wiper
46, tm‘rﬂ*‘ (,Onduc{m' 1*3’-i: ring contacts of
wi{ 47 and plug p, kﬂv contacts 125 and
i)'u., secondary circuit. of the. operator’s set

Wmdmﬂ 19 ’”‘ of the 1‘31‘11' 41 to battery lead
thence through battery B o a‘round G.
”he relay 41, upon energizing, shifts the

spring 1831 out of engagement with the
spring 122 . and.- into contact with the

spring 133, whereby ground 1s disconnected

- from the release magnet 49 and an energiz-

i)
L~

lav 50, This circuit extends from

av 50 to battery lead 54

ng cirenit s closed through the release re-
ground
(3° through the springs 131 and 133 and re-
the ence through

"__baftez v B to ground -G. The reiay 50 upon

- D
¢t

40

5 energizing,

spring 137 into ¢

and closes the
ontact with the spring 138.
The shifting of the 51}11119 134 shifts the
connection ot the

tact with -the spring 136

' -the release magnet 19 to the ver twal nmfmet

45

i"{'

The eng aﬂement of the springs 137 and

138 e:{t,ends @ connection from ground Gl”.

through the side switch u*lpm —}2, SPTINgS
133 and 137, trunk cmmuctm 139, sleeve -
contacts (:u' the jack i/ and plug p” to the

*ehv 31 Tms mound connection to the

| ?eLfn: 31 gerves no purpose at this time ex-

+5o

"=t to short- umuit same.  The selector I

1S 1IOW 1N pusmort to receive impulses for

the first digit of the desired number.
The oper ator no w.operates the dial of her

L_calhng device for the digit 2 and, as the

o
-

;SI}“{ 132.  As before explained, the relay
50 is siow to denergize, and consequentiy
it remains in its operated position during

£
A

133 are disengaged.

impuise wheel 140 1etu ns to normal” posi-
tion, the 1mpulse springs 127 are sepamted

bwice. _uach time the springs 127 are sep-
m‘:‘w :,hefr brealk the energlzing. eiveult ot
La iemv-xl of the: f-:e,lectol E. Each

time selay 41 deBnergizes the spring 131
lew GA mruw 133 and momentarﬂy engages

the bhom interval that the springs 131 and.
The: engagement of -

_thOIld bank level.
~shaft 1s lmsed the. first btep the off-normal

The insertion of plug p”

_ 1)01111: S

| -*111011et 47
_thrm oh the battery B to 0‘101111(1 G.

shifts the. spring 134 out of en- -
' gqgement with the spring 135 ‘md into con-

e Impuise shring 182 from

tary

~ground is extended by said. Wlp&“

b
-U-I.'"I .ﬁ:\.
r. ' '.'

springs 131 and 132 cloges an. enerﬂumg eir-

cuit extending . from. ground. . GY. through |

springs 131 and. 132, i&k and: 136,

%mce the

wipers- two steps to a p-Dbltl{)Il opposlte the

.Alﬁ,o as soon as the

SpT mg 51 is allowed to engage the contact

49 with batter The private magnet relay
18, which was 111(,1uded in the energizing cir-

~ cuit of the vertical magnet, is energized by

the first impulse, but beuw a slow- acting
relay;like the relay 50, does not have. tlme,
to dednergize between: nnpulbe:. When the

relay 48. energizes 1t operates to close an
energizing circuit.extending from ground *
through springs 141 and 149 and private

to the battery lead 54, thence
After

, thus connecting the release magnet

private
“magnet. relm' 48, ver tmql maO'net 39 and side
switch wiper: 14 to battery lead 54,-thence
- thiough battery B to ground G.
digie {,.;uled was 2 th{, vertical magnet Te-
ceives two unpulsea ot the circuit. ]ust tvaced,
fand operates to raise the switch shaft and

70

75

80

886

90

the last impulse of the series the line relay -

41 remains in its energized position, thus

maintaining the energizing circuit of release

relay 00,, and pemmnentlv openmﬂr the cir-
cuit of the vertical magnet 39 and private
magnet relay 48. After a- short: time the
private magnet 1*{.,111}* 18 deénergizes. and

~ breaks the energizing civcult of the private
magnet 47, which 1n turn allows its arma-
ture to fall back and release the side switeh
~to second position..

The movement of side
switch wiper 44 from first to second position

shifts the battery connection. from the ver-
tical magnet 39 to the mt.arx‘-’ﬂl.:wnet 40).
Thu 10t.11*j, magnet 18 then ener O‘ized over i

cuit extending from ground (% through
,Lnteuuptﬂr Springs 1—13 magnet 40, -side

switch wiper 44 to battery lead E;L thence
through the battery B to 2 1‘01111d (x: and at-
tracts 1ts armature, Whl(,h rotates the shaft

vipers one step onto the first contacts of
the second level, presses down the private
magnet armature and opens the ene;guuﬂg
circuit-of 1ts own magnet. When:the ro-
magnet cirvewit 1s thus opened the ro-
tary armature dwpb back..and if the-first

truonk leading from the second level -is idle
'the armature of the private magnet drops

back also and allows the s:de switch to Pass
to “third. position.

&:eleetoz snmlal to the selector: T4, ‘the. PIl-

vate wiper 38 finds the first contact which

it engages connected to oround tar mm‘h the.
second c:elel.zttiz»:{ ot the: busv trun . This
ver. the

conductor 144 ﬂnd thx ough the side switch
wiper 483 (now in second 1 OHItIOH) and . pri-

vate magnet 47 to b‘Lttel‘V lead 54, thence

If, however, the frst
trunk of  the second lex el is busv Of1L ac-
count of having been seized by .some . .other

55

100

106

110

115

125

130



through battery B to ground G.
vate magnet becomes ener gized over this
cireut and maintains the side switch in see-

w1l

1¢

b d
W

~opens the cireuit of the rotavry magnet 40.

20

- to the second selector the hne relay

30

back.

second position, the rotary magnet circuit

The pri-

ond position after the rotary armature falls
The side switch thus remaining in

will- be again closed at the 111teuupte

springs 143 by the falling back of the ro-
tary armature. The 1‘013@1'37 magnet will thus
‘continue to be intermittently ener gized and

deénergized to rotate the shaft dlld wipers
step by step until the  private  wiper 38

‘reaches a1 non- 0‘10u11ded contaat of an idle
- trunlt.

When an “1dle line 1s found the
vate magnet deénergizes and allowsg the side

switch to pass from SLuO"ld to third position.
"When the side switch: \T]p“l" 44 leaves its_

second- ljosn;wn contact poimnt 1t permanently

The movement of the side switch - wipers 45

and 46 from second to third position cuts
off the line relay 41 and extends the trunk

conductors 130 and 124 through the shaft
wipers 306 and 37 to the 5econd selector If.
As soon as the connection is thus extended
_ | 145 is
energized over a circuit extending from

ground Gt throuo h WlIldlIlﬂ' 148 of J:eLW_

14:.). side SWItCh wiper 147, shaft wiper mj
side switch wiper 46 to trun! K conchuctor 124,

‘thence through the operator’s callirig devi ico.
~and back over trunk conductor ]aO sicle”
switch wiper 45; shaft wiper 36, side switch

“wiper 148 and winding 149 of rﬂlaV 145 to

*35- ‘

40

battery lead 5—1

to ground G. |
The relay 145, when energized, operates

‘to shift spring 150 out of enganement with

—"l-'

spring 151 and into contact with spring 152,

whes ‘ehy an energizing circuit 1s closed

through the releflse Ielay 153, This eircuit

45

extendb Trom:

oround (. The relay 153, upon energizing,
b} clos‘nfr the .contact buween springs 154
and 155, furnishes a new holding gr ound for
the 1'eleqse relay 50 of the first qelectm .

-its former ground heing cut off by the de-

50

55
“thence thmu ogh hattery B to O'I'ound (+. .
ground potentml furnished b oround G** to 1

-60

enerﬂlz‘ltmn ot 1(31:-:‘:;37 41. The energizing

“cireuit of relay 50 now extends from ﬁround

1% at the selector I, side switch wiper 1562,

“relay spr ings 155 and 154, private bank. COMN-

tact” of the seized trunk and shaft wiper
38, side switch wiper 43 (m third. pOSJtl(m)

and threugh relay 50 to battery lead 354,
Thl%

the private bank contact upon which the

wiper 38 is resting, is extended to the cor-
responding. cont*lct in each, of the first selec-.
tor banks that are multiplied with:that of

selector I, for the purpose of protecting
the busy trunlks from being bEl!(‘d by any

other wnch “The foregoing is the position

pri-

- the second selector is oueratm{r

the_nce thlouo*h_battew B side switch passes to second position.

oround G2 through spring
- 150 and 152, and through relay 153 to bat-
tery lead 54, thence thr ough l.ﬂttew B to

- spring 172,
and 170 closes an energizing circuit from
around Gt through. smd springs 168

1,184,878

the second digit the second selector It 1g af-
fected In the same manner as was the first
selector for the, first digit, and Opﬂrﬂtt‘ to

‘extend the connection to a repeater H which

is included in & trunk line leading to 4 con-
nector I Briefly, the operation of the sec-

circuit is broken by the impulse spr ings 127

of the operator’s calling device, the line re-

“of the switches 1mmedmfely' after t'he oper- -
ation of the operator’s ealling deviee for the
“first digit 2. - -

When the callmg device is oper ated for

76

g 011d 5elect01 is as follows: Kach time the Ime_ _

lay 145 deénergizes and closes a cncmt from -

ground G2 tlnoucrh the private magnet re-
L:w loﬁ\md vertlcal magnet 157 to bqttmy
The second dlo‘lt being 2 the vertical inag-

80

_net tlms receives two IHllel‘:bS and operates -

o raise the shaft wipers two steps to a posit’ .

t,wn opposite the second row or level of bank
contacts.
remains energized duri Ing the entire tlme

The

vate magnet relay 156 1s enu‘e‘ued by th{,

tirrst 1mpulse to the vertical magnet, but,

being a slow-acting relay, its GlI‘CHlt-»lb not
opened long enough to permlr, it to detner-

-gizé until after the last impulse. When the
1"elay 156 energizes, by the closure of contact.
between springs 158 and. 159, it closes an en- ¢

ergizing. circuit for .the pr ivate magnret 160.

This enermzmﬂ circiut 1s broken when the

relay 156 deenerﬂlzes after the last impulse,
the private m‘wnet 160 demelgues and the

The
movement ot side switech w iper 161 from

first to second position shifts the battery
connection from the vertical magnet 157 to
the rotary magnet 162.
then operates in the manner explained 101 |
“the rotary magnet 40 of the seléctor K -

and 16-} .

advance the shaft w ipers 163, 164

onto the contacts of an i1dle trunk. After

I’l-"

85
The relay 153 being slow-acting

SO

100

"The rotary ma ﬂnet |

fread
G
A7

the wipers have reached an idle trunk the

s&de switch 1s tripped to-third position. and 3

pord
ppaad
(e

by means of its wipers 147 avi 148 extends

t the line connection throngh the shaft w 1pers
164 and 163 to the 1c:peate* i
stunt the connection 1s mmp]eced to the.

‘%._t ﬂ...e 1il-

repeater the relay 55-1s energized over a
ﬂlmmt extending from mound (3¢ through
winding 166, thl()llﬂ'h shaft wiper 164

-then{'e over the heavv conductors throufrh
selectors I and T and the operator’s ca]lmo
“device, and thence back through switches E
and F, and through wmdmﬂ‘ 167 of 1ehv

,""m to battery lead: ai thence throuﬂh hattery
3 to ground-G.~ The relay 55, upon energiz-

ing, slnfts spring 168 -out of engnﬁement

with spring 169 and into contact with spring

1 15 2

1’;‘{"

12*

170. and forces spring 171 into contact w Iﬂ] .

The engagement of springs 168

8 and
170, and through the slow~actm0' 1elfw 56 to

-'rﬁ,-h



1;_“.. ; 51 S
- 1*)3 ﬂnd' 3y r}f the seleute 'S i and B

_..-i--i--

10

1 .-.l- F |
" - ¥ in;.--l-.--+
r

10 (mu:hmtm* 139, 3‘5)1‘11‘125 137

£ )

R | =
) -iL ?i Tor Sl i

. batterv leaa ué: thén G’ Lhmuﬂ'ﬂ batf 3“3/ B
g

ground G:” Tl}ﬂ telay 56 ener gues upoin
010*5111‘8 of “'this” CII'C ut aﬂd b}

11111

pu ngs i3 and 1

f{}i‘ﬂhl‘i‘r _

15 closed

- t-
'
]
3
~

_:i}_:‘d I_ ' 'i ; .:,_ - . . . -
Hach isim the relav 61 {:zeﬂrzergﬂes. a, clrcmt
through the vertizal magnet 64°

;""Z{h_s cireuif,  extends frmﬁ ,gmuﬁd G5
"_Ltflmuﬁﬁ springs. 188 and 139, springs - 194

a nev”heldmﬂ G'round J_m‘ the 1918’18*’1 relm’s

The
(:11_01111:-.-(}1 ‘these .relavs now ext epds Hrom
gtdund G thmuﬁ'h resistanice 175 (the re

and 193 of the slow- -acting wL.m 187, private .

g . (X

nagnes rdi_a..}? 19 'I*erumi magnet béa side

- switch wiper 196 to battery lead 184, thence
through ba ttery B to mound . bmue the

LW 57 Lemﬂ* eaﬂw z:{-'fd.. as will be e&plaaed

hter)‘"’ plmﬁ's 173 and 174, shaft wiper 165,
‘TI(IE switch wiper 176 to (,Udt.‘l point 178,
W hence one brinch ‘éxtends d}.! ough relay
153 to'battery, and auother by aneh ™
ﬂn ough side switch, wiper 156, and through
Felay JO of ‘sélector E m‘*el Q. c;rﬁmf qhe“:h
tm{f{,a - Since the resz%"uu,e 17518 11 lchmeJ
S tLLJ ‘elveuit; currvent also flows from
grotind (:rl“ through the relay 31 of the -“Old
ST cmt {3
and ‘138, side
iﬂenﬁ ‘through mh;;h
The relay Si 1S eil-

g 1’6:011 Wipetr 42, and !
.:}O qI1G 153 to- bantﬁ*r“&*

ey ﬂ‘med by this. éurrvent. but iis Gﬁel‘ ’ﬁ on at

30 dnctm

thm time ig Wztﬂaﬂt ttl 11t“"

~The ‘closute of springs 17 71 anﬁ’i 172 of the
1el.-:w' 55 closed ai“ener o7 1110' circuit through
the Jine' rélay 64 of i:h connector 1. ii
eiréuit mtends from’'ground: 7 through the

extends

_b{.‘ll?ﬁq E\V

g 3 AT
1"*1?%“?61 ls{’i

70

diem called iz 2 the vef‘a"mal hagnet 64° re-

1ath wq:;ers tm}
st&l}sq and 1 allows the off-normal springs 197
to close 2
J.Q

the frst i

R 3
aner m 17841 Mf

1n 1S operated pu,hltmﬂ until all impulses

| fue delivered, when it &
. thirouch the pluﬁ' »’ and jack §,

Crelay 68w inding’ 179 of rela v 64, tmhk con-

180,
“Springs 172 2itnd 171, trunk conductor 181,
‘md winding 185 of relay 64 to battery =ead

184, thence: through battery B to gr ound G.
le- relay 57, whwh was included in the cir-

11111)6(1.2111% coil 182, rclaar 57,

35 eult’ mqt tr tc'eei energizes and removes the

4“0 ﬂuougl the tamp 180
upon eliergizmg;

43 tm“m* ol springs ¢ ‘}8%

shmt ciremit from tﬂe resistance . 175, Wﬂ}*}
the” 1@5{11? mevmuqlv desc*med “The 7 Lm;'

*(’ 3 is ‘aléo energized by the closure @f thi
sand Gpemtes to close a mrcmt_

Ceireuith”
Tlie line relay 64,

disconnects ground from.

the e kdze m'umet 186 and ﬁloses 31 ener-

“oizing: CEreutt fhmne'h thie release relay 187,
Thl%ﬁ *’-mmmt extt;nﬂb from - grou nd (8
m_ 4 189, 151 and 192,
and th 0"1«’11% ;rélﬂ"i“ 187 to imt"te‘*"‘: lead 184,
tnm(_a th um@h btlttez v-B3to g ound (+.

“relay 18T ipony energizing, mnnech the 1m-
1“:11Ii-e mrmg 186 with''the vertical magnet

oO (’4*‘ thus, placing the cb npectm' 111 posiiion o
EPQLT

B t'ﬁa Hmd digit 2 th@ CIrCuIb

1111?}“*115’% Fop El"u; L}ht h‘m dwltu ot
fhﬂ cem ed zﬂ‘inﬁm SRR | -
Vheén ‘the'calling dex 1?9

F‘I‘i

E the hine relav

3 :_0,-139.1':11:-&_{1? for

The |

1mpulws and agam closes

S 5“:) ,r}ﬂ ot the 1913611&1 1 1s opened twice.: Itach
tlme the wL_W B damwol?u }t ~loses an en-

60 Slow=
Cenitils « Lme-dﬂ. and ren: ar:w }T‘ 3ts operated po-

elmﬁms’f i1 cuﬁ thr mwh the slow-neting re- -
i *LW':‘P: and opens the oy f..:mt of the Ime mlgw |

1 J. ile Tilu}.
Ardt tm‘-e 1ts cv*

61 GT tlf: connector S
imtr 15 ezw:g;/nd the

nm]ae 18 deliv-
t;{ ‘;Hilil 111\

smoa until after thé T
ered,thalg: nmmtfunm*ﬁ mt‘*'wlm

pethmce o1l T

" 65 Tihe velay of the conncctor isheing operated.

bem o

2 -ahf)"*{ uu*mtvd ahitle the o

_1 v 195 closss an energizing

,'1 ach time the velay
ast -dignt 1t c‘axe:q 9 1
(x'8 thl"ﬂzlgh springs 188 and 190, 194 and-

iﬂ:

busy, by
or by |

yotential Is present upon the conmmter pri-
130

oain returns to nor-
nal:  While 1n 1ts oper: Lted nosition the re-
gizing circuit from

oround (310 thy OUgh SPrings 198 and 1989 &*’id
private meagnet 200 fo ;;ati’:m; tead
th_ onece through battéry B to ground G.

the operation of the V%T”-le'ldi magnet b al-

lows the side switch to nasz from first to sec-
ond p{}mtm Tm }Z‘-*E-Sbf.igﬂ of ‘side switch
first to second position shifts

wiper 196 from 1
the battery i:ﬂﬁﬂﬁttl(}ﬁ irom the veréical
magnet to the 1o stary magnet §5%, so that the
mtarv magnet may be ;);*)Lx.;uei for th{:, se(}
ond digit. |
When the' ca =h 1o device is {}DLT{‘}J{G\.—L for
the last digit O the Llne relay 64 opeff},te,._, i1
the same m Aanner as for the third digit.
34 defnergizes for the
circuit imm ground

193, z*ﬂla-}* 195, springs 202 and 203, rotary
magn 652, cm‘*taeu nomi 201 and’ side

switch wiper 186 to b mtter v lead 184, thence

through bmtrzw B 1o grot md G Tue rotary

magnet 65° thus recelves fen impuises anl'
operates to rotate the shaft

wipers ten steps
onto the tenth contacis of the smwhu level
which contacts are the terminals o
siyed. iine #2220,
lay 193, Whmh 1g-inchuded in the energizing
Lli@“.].t af the rotary magnet 852, ie ener-
gized by the first one of this last series of
the energizing
circuit of the private maguet 200. . The re-

ond to third position. 1f, however, the line
#2220 is busy when:ca J@d the CG’FIIE: tor
side wnzh d@@b not pass to third position,
and the operator is given the bugy signal in in
19 following manner: Whenever a Tline is
reason of eithier having made a call
havmg heen calied, a guar dmg gTounNa

-;'-'.”.,I;e b,u s of that part: eular hm An t’ne

.1’11th1-:35 over the clrcmt just -
traced, Opfl‘ tes to ralse the s

184,

195 deé,.~rgizes in !;ne manner: previ--
onely exphmed and if the called line 1s:idle
the private magnet 200 in turn- decnez oizes
and allows the blde switeh to. pass from sec-

78

nd connect bqtzery to the releasse
The private magnet relay 195 -

m)ulse £0 the “*ertl- 9

cal ma gnm‘: f‘rndﬁ Leing a slow relay, remains

80

&5

‘When tne *)ru*::.ia, magnet ﬂemﬂr,._}laes after
60

160

165

110
¢ the de- -
The 131‘1*:&.*:9 MAgNet re--

s
b
o
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I,Lase of busx c*xllmg lines. this guarding po-
tential ig fmmshed by. the line switch C" n
the same lmnnéL as the line switch C (Tig.

1) furnishes a*giiarding potential to the !
B prlmte normal conductor 93 of substation

A. The guarding potential for busy called

- lines‘is furnished by the connector in a man--
“ner to be éxplained.-, Thus, 1t will be seen
that when the connector wipers are rotated -

onto the contacts of a busy line, a ground

10
~ potential is extended from the

.63, side switch wiper 204 contact. 205, relay

_ splmfr:, 206. and 207 and relay 208 to the
15 spring 209 of the prwate magnet relav 195,
- Now, when the private magnét relay de-
- energizes, the spring 199 engages the spring’

209 before it breaks contact with the spring
198, thus substituting the ground from the
pnvate bank contact for ground G** and
maintaining- the private magnet in-1ts en-
ergized position, which locks the side switeh
it its second position, thus preventing the.
‘completion of connection with the busv line. |

The relay 208, which is included in thlc.; jast

- holding . cir cmt of the private mfumet en- |
ergizes and, by shifting the spring 207 out

" of contact Wlth the spring 206 and into en-

gagement with spring 210, transfers. the

holding ground of the }arwate magnet from

30
... the guarded bank contace to the ground Gi®
~ at the lme rela‘v 64. © This shlftmﬂ* of the

| *_'-nolchng ground 18 for the purpose of pre-

~ venting two or more connectors being’ ad-

guarding potential should be removed be-
fore the said connectors have been 1*eleqsed

. Ag lonﬂ‘ as the connector side switch: is thus

‘40 locked in second’ position the operator will
o 1ecelvb the busy sw'na,l over a circuit extend-
. ing from battery Tead- 184, through second-
- ary winding ‘of mductlon coil 911 relay
- .- springs 212 and 213, side switch w1per 914,

| Qli, thence over

‘of relay 64 to the startmg point.

the plug »’, causes  the - release of
- switches, as will be explained later. ..
' Retmmng now to that stage of the op-

found the desired line, and before the pri-

vate magnet relay 195 was energized, it will:
be e"{p]alned how :the connection is com-.
When. the private

pleted to-an idle line.

- 60 magnet relay 195 deenerglzes with the wip-

65 to- third' position,  wher eby, by means of

ounarded. pri-
vate ‘bank contact through the shaft wiper

 Imne. - : _
When the 31de switch W 1per 1‘46 pabses

| 'called substatlon
. wiper 220 rémains in. first or second
tion the high resistance relay 66 is’
tically shmt -circuited by the relay 68, which
~has a very law reszst‘mce

~vanced to a busy Iine, and then all of them ~ soon as the wiper 2

~ completing “connection with the line if the-

relays deenergwe

ringer relay springs 2 ‘?10 and 216, condenser
the - heavy- conductm S

- through the. operators talking set and back,
.+ to the connector, and through winding 183"
Upon.
50 11ef111ng the busy signal, the operator noti--
"~ fies the calhnﬂr subscriber and, by removnig-
t e -

springs 224 and

~ to the connector;
-eration when the connector. wipers had’

ers Iestmg on an idle line, it simply opens
the energizing circuit of the private magnet
200. 'When the private magnet deenei*glzeb.,- .
it allows the side switch to pass from second

1,134;@78* o

wipers 218 and 214 connectlon is com )]eted_-'
from trunk conductms 180 and 181, ﬂll ough
- condensers 217. and 218* and shaft wipers
61 and 62 to the line conductors 81 and 82. -
‘When the side switch wiper 204 passes into -

third posutmn it extends a-guarding. poten-

70

tial from gr ound G** to wiper 63, and thence

~ to the connector private bank contacts of the
The side switch wiper 204 (1n .
: th1rd position) also closes an ener g1ZIng eir-

called line.

uit for the cut-off relay 220¢ of the line

-SW1tch C’, which relay then energizes aud

d1sconnects the swﬂ:ch C’ from the called 7

f1 om second to third ]JOSltmn 1t transters

the battery connection from the rataly mag-
When the
ringer 1elﬂv 1S thus connected w ith battery,
- sa 1d relay. bemns to be intermittently. ener-
gized over a-eircuit extending. from frlotmd
. (rl through 1nterrupter 221 springs

net 65* to- the ringer relay 67.

80

D))

el

and 223 of relay 65, ringer IQI&Y 67 and side -

switch wiper 196 to bnttel

thlouﬂh the battery B to 0101111d G

* time the relay 67 ¢ energ1zes it disconnects the -

lead 184, thﬂnce':- '~
~HKach

90

calling line f1 om the called line and bridges

the ringer generator L across the called line

tfor the purpose ‘of ringing the bell at the

As long as the side svmtch
DOSI-
prac-

Howet er,

95

‘l:::_- ‘
20 passes into thir d Po-
“sition ihe short- cncult 15 removed from re-

100

lay 66, and said relay is then ener gued 1310

- séries with the line relay 64 of the 001\;1—
LA5-
previgusly stated, the relay 66 is of high
- resistance, and consequently when it enters
‘the. circuit of relays 64 and 57 these two -
In ‘its' deénergized.. po- -
sition the relay’57 maintaing the short-cir-
‘cuit- of the resistanceé 175 and relay 34 of
the- cord circait O. .To prevent the release
~of the connector when the relay 64 de-
energizes, the relay 66 is provided with two
which furnish a new
“holding ground for the release relay 187
when the relay 66 energizes: -
the relay 68 energizes afnd Iights the lamp
~'185. as soon as the connection.-is completed
‘but will ‘be deérergized
_as soon a$ thé side switch passes to third po-
sition. Thus, with normal operation of the -
connector the ]amp 185 reinains lighted only
If. however, the tlunk con-

“ductors 181 and 180 should. become acel-

125

nector and relay 57 of the repeater .

;)c)-'

st et ¥

a. short time.

dentally crossed, the lamp will glow’ con-

105

110

115.

Tt is seen that -

120.

tinuously, 111(11(3‘1131110' to the attendant that

the trunk 3s in. twuble

As soon as the opm ator bompletes the con- -~

nection the key IX is restored to normal po- ..

51131011, Whelebv the supermsorv relay 33 18

130
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Siing batt
';'“",.;":_:i{gfffr::} H g1 mmd {x°
G204, winding 231 of

Lo - -
i S

~springs 191 .-,111(;] 1
| T.h{, registance 236 i mu

Im
o

45
' 119%1'-':1;.“111{:;
i the elrerrie of

50

55

r 60

~throvgh the lamp 226

armature 2 38, Ltnm

. ﬁ--*-.]_“t}_‘jn{,r'w i}jh AT i_
_'_.bhu‘rt ..1}3@1 63, hime conductor 81, sm-nﬂ‘ |

“mitter 71

1O

1,134,878

br1df“ed across the b
erator's set. The 1‘{31;_;.}? 33
gizes 1n series with the line relay 35 of the
1_epeat-e}: H, and operates o close a civenit
This circuit ox-
**"through contact ¢ *’?,}
'(fmt"‘u 220 and
avinature 230 to batter v
When th subscriber at

tends from ground
"7&}

the ealled *:Ub:t:"i

tion removes hig receiver from the switeh

hOoL. tllﬂt substation is ""}‘-*'f)vdeJ with talic-
ery c"“renr over ng
relav 63, 11&'&1 2lny
2135, side bTi"j.L-t“l"* winer 31“...
l

.;

=

1..--I

and S0, 1*;1”111"11 v of induction coil 72, tv Ans

. liné conductor 82, shaft wpe
side wwh h wiper 218, ringer relav- cﬂ:aunﬂ':a
285 and 234 and winding 232 of ‘-'r"*mm,f G to
batrary lead 184, thenee thro Uf‘*h battery B
to. Gzound (r. The reiay 65 energlzes upon
the o mm)]?ti nof this
it of the ringe:

tween springs 222

...-lri.d.i-.

".11 r‘:t
LIS T W

relayv O

ii
jor
f

CONNEeLs
with the relay
The res 1*’--taz...re 230 1g comparatively low
and permits en :=9.h CUITe ;f *o flow thr 0*10‘11
1‘@1%‘" G4 to-en n'; if. g soon as the

eontact,
1ple

..*L _
Li()
1t
" 1<

spring 188 Lfm"’i*; nto C{mtm‘t with spring

189, upon en erﬁ}v=‘*t1m1 of relav 64, the re-
LEF‘, 66 becomes comnietoly %s_m“t {Jlfumﬂd
fmrz uﬁe“{rﬂww The short-cireuit of reiay
66 extends from ground &% th rongh the
s.ﬂu] relav. 51"1’:12:; 35 and 191, 189 and 18S
*ound (1 Sinceé the winding 179 of
reL;y G4 1s now eor mcted to ground dire
through springs 235 and 191, ,LSS} and 188,
the relay 57 of the repeater H
sutficient current te ensrgize. W hen the ve
eriergizes it sep arates Spring CRE
and 238, thus: remq?fmg the short-civ 't
from the resistance 175 and the relav 31 of
the cord (*hfmt (. ’The relay 34 and the
175 are thus incind led in mﬁlt nic
the release relax 0':.*3' thie
selectors. The relay 34 ":;'ecei-vew saf helent
cirrent over this cirenit to energize and

m fﬂ.

brealss the circint of lamp 226 by se parating

armature 228 from contact 227, Tnﬂ oxtin-
onishing oF lamp 226 stgntiies to the oper-
ator that the called subszeriber has answwered.

When the calling subscriber hangs up his
receiver upon eompletlnr of the conversa-
tion, the energizing 011"0111 of relays 95
(Fig. 1) and 08 (Flﬂ 2} is broken, causing
the said 1‘81‘1VS to deenero‘me The de-—
energizaticn of relay 28 cempletes the cir-

enit of the supervicory lamp 30, fmd the re-

lay 95 causes the line switech (" to be re-
leased in the- +UHO"W1110' manner:
relay 95 deénergizes, the Spring: 108 engages

spring: 94, whereby an energizing ciy cuit is

- closed through the relay 244 and release

'the’renpﬁfﬂ ener-

v eireutt Eximlft**ﬁ a .
tr‘rmgu side S\*?;t(m wiper

T, opens | the cir- ot velay 6
at a point be-

3 ST DR, TR '1. -~ |
:114:. z_,.i_a:-_ and, b7 closing in the. cir
E =] '-!_ ' .

layv 34 of the cord O

ot

180 1 ‘eCery e--
re-

1oL ﬂld

- nigin to nofcmal position,

- shaft reaches its normal position the’ Springs
When the

magnet 19 ims mrcmt extenas from
f"um 1 { * thr ouﬂ'h cwrmﬁs 108 : and’ 94, 247
nd 248, rvelay E—ii; ’bank ﬂ,pmnfrs 14 and 13,

;.11?.{1 ums;met 19 'to battery BY “The mae‘net

i 1Y

14, tipon 6116191?lllg} places’ the’ mef}hamsm 70

ot the Tine switeh C’ 1y posﬁmn to withdraw
mn planger from the Bank upo“n e tollowis”
ing lgm rgization "ol said mﬂo'net o hgt
r*nuc A m‘*n m mm* *‘7‘1} f:{a’" veé“ t(} rb eflh ﬁhe

nnnnn

sutmo n hﬂ'ueﬁnelglmtmn ot tne; s*ua

maalm t and consequent release’ ofthe switch -
O, Wihen the live switch plinger is with-"
drawn from the vank, ‘the’ c:"epflmtmn of-**

imnh al}Llllgu 14 md 1:; Seme to plevent

..
......

_me cedne _
When the caﬂed subsc*"ﬂ:)er hanﬁs uP h
receiver the energizing cireuit' of the D"{Lk" ~
bridge velay 63 is broken andthe/said’ ‘frelav 85
Aol lemelgwes Whenthe EL‘;rm s 1915
and 235 arve separated by the't :{eenergmfztmr
65 the short-civenlt 1s remoy el from’
the velay 66. and sald relayis'ag: ml 111cluded
cuit of relays 64 andt BT W hen': golx
tne relay 66 again mtem ‘the CllCU.lt the' re- '
fay ;; deénergizes ‘and short-circuits the' re-
which i turn “de--
energizes and again closes the circuit of the’
lamp 2/‘6 The simultaneéus . glowing ot 95
1*11":,1*% and 226 Slﬁ'mﬁes 10 tha operfltnr :
that ﬂ’le plugs and ” may be removed
from tpen ]fwkfs When the phm P 1s re-
maved from the jack'j ‘the cirenit of 1&1*’1}?5
119 and 29 is br oken. aad both'relays letu;m 100
to normal poesition. 11(31’1 the - Dlag N
removed from the ]..1(, -7/ the relay ‘33 dﬂ"
energizes and opens the cireuit of hmp 26,
and the release of the automatic SWlt hes. 3 1S
initiated fu the following mianner ’Wher 105

the plug »’ is 1emm'ﬁd fmm the ]*u, Bt

Calso by eahs the energizing cn cmt of the line”

1(};*:11" f},} (“‘i fh{!- z{npeqte*‘q II | _1[18 1“31&"? 'e.}c);l

cuit of th@ 1*‘*]&*1&6 Iﬂhv }6 at-'n pomt be- 110

tween the springs 168 and 170 und by sepa-
rating springs 171 1 49 opens the ener-’

g1:5ww cirenit of the IEI‘L} 66 of the con-

1"
nn Ct

nector L. . The relay 66, upon’ ‘desnergizing,’

operates t@ apen the. w"c*mt of the release: 115
relay 187, The t*ﬂlﬂ 187, upon de(*nerg}g—
ingz, closes the ener ‘"*‘17111*’} cucmt 0f l*ele:‘i.se

ma G'm:* 1‘35 " 1111% mrcmt extends fira
thT' uoll & prmos 188 and’ 190
194 and ‘?’35. mdwnet 186_,.:..11d off- norm:ﬂ 120
springs 197 to batt W'_ ead J_‘%éc thence
threu oh hattmy B to gro and - G hﬂ jantal
net 156 enermms upon cempletma,oir *1115
cireuit. and .restores the connector mecha-
'  When the %Wltch 125
197 are separated to ahuw the mw‘net 1‘?61
to, deﬂnerwue _____ 3
lay 56 01? the repeater H i Opened ‘it*-t de-

energizes and opens the clrcult of . the re- 130
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‘spective switches.
magnet 240 of the selector I extends from.

'bV the relay 34 1S energired.

lease relays '153 and 50 - éf t,he selectors w
and E al'a point between the springs 173
and 174. The relays 153 and 50 thereupon

deénergize and operate to close the energiz-
ing circuit of the release magnet of ‘thelr re-
The circuit of the release

o cund G2 through springs 150 and 151,

549 -and 243, magnet 240 and off- normal

lead 54, thence
oground G. The

springs 241 to oattery
through the battery B to

“release circuit for the switch It extends from :
- ground 3° through springs 131 and 132, 134
and 139, release maﬁ'net 49 and oﬂ'-normql_

SpPrings 52 and 51 to batter y lead 54, thence
through battery B to ground (. The mag-
nets 240 and 49, upoen energizing, cause the
release of the mechamsm of their respective
switches, and the said magnets are deéner-
gized bv the separation of the off-normal

springs when the switch shafts reach normal

p051t1011. :

Trom the foregomg 1t wﬂl be seen that I
provide a semi-automatic or combined man-
nal and automatic trunking service between

a calling manual subseriber and a ecalled au-
tum atic subshmbel.‘ and that the said connec-
tion is supervised by the manual s switch-
board operator through the medium of a S1g-

-nal at the manual board and by means. of
circuits centrolled. by the called subsm'ber |

one of which cireuits includes the two mdeﬁ
of the trunk line-extending between the sec-
ond selector and the connector In this'way
the supervisory signal is transferred from
the talking circuit to the third conductor or
trunk-release cireuit by the repeater H when

the called subscriber answers, or -when the
ubscriber hangs up his receiver.

called
When the called subsr*rlbe‘r' answers, the re-

sistance 236 at the connector I is switched

into circuit with the cenductors of the two-

wire trunk extending from the repeater to

the connector, with the result that the 1eh‘if
57 is deénergized. . The deénergizing of this
relay closes a shmt circulf around the resist-
ance 175 which is in series with the trunlk-
release conductors extending back from the
repeater to the manual switchboa ird, where-
This, of conrse,
es to retire the supervisory signal 226 at
the manual switchboard, advising the oper-
2 tor tlmt the call is answered. When the
called subscriber hangs up his recerver, then
the operatien 1s reversed, the resistance 236
being short-circuitea to re duce the resistance
of the trunh-releﬂ se cireuit, whereby the. re-
lay 57 is energized. This, of course, brings
the resistance 175 into civeuit with the
trunk-releage conf]ucumw causinge the déen-
eroixing of the relayv 54, which vesults in the
('lmum “of the loecal civeuit thr ough the su-
pervisery lamp-signal 22G6. The signal thus
displaved indiestos to the opern ator that the
subgeribers are throngh alljmg Vith this

econnector switeh. o

1,184,078

rmngﬂmem the selectors can be at one-sta- .

‘tion and the connector at another station,
which stations are.some distance apart, and

only two-conductor trunks are necessary'be-
tween said stations.  Between the ma*mal
switchboard and the repeaters H, however,

the trunl lines have third conductm:'s for ¥e-
leasing purpeses and for superviston as well.
"Thus the operator has complete supervision -
of* a semi-automatic connecticn involving
only a two-wire trunk between the connector

The selectors and the

‘manual switchboard ¢an be at the same ex--

and the selectors.

75

change, or the said swuchboard can-be at a "

distant exchange.
What I claim as my mventwn 18 ;—

80

i. Ina uelephone svstem, a talking circult_ |

including a plurality of trunk lines, means
for ty ansxmttme' a supervisory signal over a
portion of the talkmfr circuit, a supervisory

civeuit associated with one of said trunk _'

lines, and means for transferring the signal
from the talking cir uut to said s!,lperﬂsory-

circuit.
2, Ina tﬂlephone system.. A talklng circult
including a plurality of trunk lines, means
*01 tr ansmﬂ:tmw A SUpervisory swnql over a

portion of said cireuit: a supervisory circuit,

assoclated with- cne of said trunk lines, all
1}01*1@11g of which are .excluded from the

dath "of the veice-currents, and means for
transferring. said signal from the talking
cl 1*!‘-* it to said supervisory circuit.

3. In a telephone system, a:mannal switch-
board, a 2 three-conductor trunk line extend-
ing therefrom, a connector, a two-conductor

trunk lme extending to said connector,

means for connecting the three-conducter
trunk iine with the two-conductor trmﬂ"'
line, means ut the comlectm responsive to

the called subscriber for transmitting a su-

pern ory signal over the two - conductor
runk line, means for transferring the signal

"-1‘?I om the two-conductor trunk lme to the

third  conductor of the dther trunk line,

which third conductor is excluded from the

90

95

RUIR

105

110

path of veice-currents. and a supervisory de-

T.{ g 1

Ina telmmmn system, a *nfmufﬂ S’Wlt(‘ll-
boa; d 3] ﬂnee conductor trunk line extend-
me from said switehboard,

extending to :.-.md connector switeh.
111{1.101116‘ Aret and second selectors for ex-

tending connection from the three-cenductor
trunk lime, a -

wunh line to the two-conductor

lﬂpmtm for the two-conductor trunk line,
vid T'ene ter provided with means for cnn-'

tloﬂmﬁ he connector over-the said two-co

ated at said SWltChb( ard and res pon- -
sire to said signal. |

an automatic

 two-condnctor tmnh line
means.

115

120

ductor trunk line, means for tv *mqmlttmg a

SUPervIsory -slgna] over the two-conductor
trunk line. sazd repeater

the thivd conductor of the ‘otl,l_er trunk line,

provided with
maang for then transferring said signal to |
130
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an d a ‘supervisory device located at said
witchboard and responsive to said signal.
5. In a telephone system, a manual switch-
beard, a trunk leading to said board, a call-
ing subcsc1‘1ber s line, means for autonmu-

mllv connecting the subscriber’s line with

said trunk, said trunk having only two con-
ductors, a three-conducter trunk leading
from said switchboard, means-by which an
operator connects the two-conductor trunk
with the three-conductor trunk, a called sub-
seriber’s line, means including selectors and

“u connector for finding the called line, there

being a two- conductm‘ trunk -leading to the
said connector, means for transmitting a
SHPervisory zgual over the last-mentioned
two-condnctor trunk, means for then trans-

ferring the signal to the third conductor of

the three- (’O‘ldﬂCtOI‘ trunk, means at said

switechboard for receiving sald signal, means

for transmitting a supervisory signal over

the first- mentioned two conductor tmnk} and -

a supervisory device of said switchboard re-

sponsive to this signal.

6. In a telephone S‘,Tbtel‘ﬁ, a trunlk line hav-
ing talking and a third conductor, a repeatrr

pm“med with a resistance, a relay for
switching said resistance mto clrcmt with

said. thnd conductor, and with another relay
for contr 0111110 a Shom-ml cmt around s.:ud

automatic Cozmector ‘switeh provided with

& resistance, a relay for awitching said re-
s sistance into cireuit with a talking conducmr
of gaid trunk line, and *‘umthel relay  for

(*enuolhnﬂ a shmt cn:'cmt qmund smd re-

sistanece. .
S. Ina. be]ephone qvetem.,, 1 trimk line hav-

mg onl“v two condt ctors, a trunk line having

more than two L(}nductors means for tmm—

mitting a supervisory mgml over the two-
wndnctm' trunk line, means Tor t1*1118f£3~1 Ping
the blgnal from the twn condﬂctm trunk line

. tn a condmtm of the other trunk line which
is not in the path of the voice-currents,

nd

means for receiving said signal.
9. In a teley yhone svstem, a c‘ﬂltﬂd sub

sc,nbel S hne an antonmtw connector switch

Afor finding the. called line. a trunk line hav-

ing only Fw o conductors leading to said con-
nectm switch, means for tr‘msmlttmfr a

SUPErvisory mg:ml over a talking conductor

of said trunk hne, another tmnk line, and
means for transferring the signal from said

first trunk Tine to a COIldl ctor of the other

trunk 1ine whmh 1S nat m the Ddﬂ] of the

volce- cuuents o
10. In a. telephone system, called nuh-

seriber’s line, an fmtomﬂ tie connector switch
for finding said line, a v

the ulled subscriber for _:m‘wzwh NG 2 Sit-
Dervisory. . qwm] ovesr the two sides of suid
;‘1*‘*"?11{1 ri m] line pro-

sWitchb@ai d.
extendihg from said switchbosard, -an auto-
matic (30111190‘{:01'-

unk line leadmg to
said - connector Sﬁ'ltd ) menns (‘f‘\ntl {‘“w] Dy -
CSUPerYISOry signal over _
two-conductor trunk. means for then trs ns-
’sr ]

it

vided with more than twa r:mductors, mes ns.--"“.
for transferring sald signal from said fOrst

trunk hine to a- con&uctor of said other tm nk

line which is not in the path of-the' voice-

nal. -
il. In a telephona 3y &tﬂm -a

~currents, and means for receiving ‘3&1(1 sig- ng

| 111"111 Li'._d‘ L

switchbeard. .a three-condu ..:....431 trunk Iine

extending therefrom, a connector, a two-
conductor trank line extending to said con-
nector, mesns for cmmectmg the three-con-

trunk hne, means

sive to the called subscriber for transmlttmg
supervisory signal over the two-conduct

cmnk line, means for transferring the signal

third conductor of the cther trunk line,
which thlrd conductor 1s eacluﬂed fror the
path of voice-currents, a super "*sm"v dexm_.
located at said switchboard and respensive

~3

-ductor trunk iine with the two- conqueter
at the connector respon-

from the two- condactm trunk line to the -

to said signal, & battery with connections at

sald manual switchboard for ﬁu_pplvnw talk-

m-‘:r current to the calling C;Phw*lmer and an-.

other batte: ry for supplying o arrent to the
mlled subscriber.
9. In a telephone. w*_,tex ‘a  manual

a three-cong: actor trunk line

a Lwo- eondumm
to said connector

switen,
trunk Uine extending

90

05

switch, means including first and second
selectors for extpndmg connection from the

three-conductor trunk line to the two- r*mi--
ductor trunk line, a repeater for the two-o

‘ductor trunk. line, said repeater pr O"lded‘ﬁuia |
over

~the said two-conductor trunk line, means fox

means Tor conis oﬂmg the crarmect01

transmitting a supervisorv mgnal over the

‘two-conductor trunk line, said repeater pro-

L X -

wded with means for then transfer ring sald

signai to the third mndncbm’ of the nthe

h'-vnl lime, a Ht1p911 isory deviece locafed i
said switchboard and responsive to said sig-
nal, a battery v vith connections at said man

nal switchboard for mpph*mg taliang cur-
rent to the calling subscriver, and qw)mm

13. In a telep}mne sv*-tem..,.y nhuum;

~ gwitchbeard, a trunk leading to s said boare.
a calling subseriber’s
-IIl"lthflﬂY connectin g the subsecriber’s
~with said trunk, said trunk having {:-nh two

lme | mmmq RN

e

conductors, a three-conductor trunk leading
from said switechboard. meaas by which an
operator connects the two- conductor trunk
with the three-conductor trunk, a eali ed §lit)-

geriber’s line. means including selectors and
a connector tor finding the e . led line. there

,{11_1 i.-x}‘ %

bas o]
e
(]}

1190

- battery for supph?mg cu’t'rent to the mi} ot
~ subscriber. . | o

199

being a two-cond: etor tmrm leading to ﬂn_,_ |

said  connector, -means for transn utfnw |

ferring the signal to the thied (‘umJn Sish

~the last- mentmnv 1 



the three- condm_tor trunk.. means at said

- G

.19

20

' sponsive to said signal,

“sztchboa,rd ‘means ncluding
- for compl

5 the*
. 1ng to ..#Lud connector, &
mcluchng the two sides of said trunk line

switchbeard for receiving said signal, nieans
4y

for transmitéing a Sllpel“‘.'ISOl‘j signal Over

the Mrst-—mennmned two-conductor trunk, a.
SHQE—TH&OI‘V device at said switchboard re-

sponsive to this signal, a battery with con-
nections at said manual switchboard for

'Supplymg talking current to the calling sub-

- scriver, and another battery for Supph*lno*
current to the called subscriber. _

i4, In a Lelephone system, a manual
a connector
eting a calling cbnnectlo*‘l throvugh
to the line of a calied sub:;ume '

o a two-conductor trunk line lead
SUPervisory {Lll(;lht

the board
being

In series, means by which the called sub-
seriber controls said circuit, -a supervisory
device located af said switchboard and re-

a b attery j?lth COML-
nections leading tlue 1011 sald connector for

supplying talkine current to the called sub-

‘scriber, and another battery for supplying

current to the calling subser lber

15. In a telephone system. ail automatic

 gonnector switch, a trunk line humﬂ only

30

440

-~ te the calling subscriber.

"Switchboald a three-conductor

GO

00

wo conductors fi'thh lead to said comlectm

switch, means controlled by the called sub-
scriber for transmitting a supervisory signal
over said trunk ‘me suitable means tE(n 1re-
ceiving said signal, a batterv with connec-
tions leadmo through said connector svntch
for supplymg ta 11{1110' current, to the called

-subscriber, and another batte: y for c-upnl3

ing current to the calling subseriber.

16.In a teleph(‘me system, o manual
switchboard, a three-conductor trunk line
extending themhon*: a connector, a two-
conductor trunk line extending to said con-

nector, means for (,o*me«_,u o the three-con-

ductor trunk line w 1th the two-conductor
trunk line, means at the connector 165[‘*01‘*—
sive to the called subscriper for transmitting

a supervisory signal over the two-co hu,,to

trunk line, means for tra nsferri ng U11 e signal

rom the two-conductor trunk line to the

third conductor of the other tiunk line,
which third conductor 1s excluded fi1ém the
path of voice-currents, a supervisory device
located at saill switchioara and responsive
to said signal. a battery with connections
leading through said connector for supply-
1ng taﬂﬂnfr current u the called subscriber,
and anothe battery for supplving current

17. In. a telephone gystem, a s inal
extending from said switchboard, an auto-
matic connector switch, a two-conductor
trunk line extending to said connector
switeh me ans inelu dmg first and second
selectors for extending connection from ths

three- CO'ldL{CtOI trunk line to the two- -cons’

ductor trunk line, a repeater Ior the two-

' leqdmg

tery for

tring line -

1,184,978

condu ctor trunk Ime said 1*epmter provlde&
with means for comf'olhmr the connector

over the sawd two-con ch,.ctor trunk line,

means for transmitting a supervisory signal
over the two-conducto_r. trunk line, said re-

peater pmmded with means for then trans-

ferrmg said -signal to the third conductor
of the other trunk line, a supervisory device

located at said switchboard and. responsive
te saild signal, a battery with connections

leading thy ouoh sald connector switch for
supplying talhmg current to the called sub-
seriber, :Lmd another battery for supplying
carrent.to the calling subscriber.
18. In a telephone systen,
switchboard, a trunk Ladmo to said
board, a C‘ﬂlmﬂ' subscriber’s lme, means for
automatically conpecfmo‘ the subscriber’s
line with said trunk, said trunk having only
two conductors, a three-concductor trunk
rom said switchboard, means by
which an operator connecis me two-con-
ductor trunk with the three-conductor
trunk, a called subscriber’s

the called line, there being a two- conductor

trunk leading to the &ald connector, means
tor tmnqmlttmo A supervisory 51gnf11 over
the last-mentioned- two-conductor trunk,

means for then transferri g the signal to
the - third conductor of the nhree L()lldl ctor
tr UHL means at said switchboard for re-
LEITIHO‘ S‘Ild signal, means for transmitting
a superﬁ isory swnal over the first-menticned
two-conductor trunk, a: supervisory device

at sald switchboard responsive to this signal,
a batterv with connections leading throuﬂh

said‘connector for supplying ta 1111110' current |

to the called subscrlber. and another bat-

tery.for supplying cur*"ent to the callmg
subseriber. -

19. In a te.lephone system, means for es-
tablishing a connection between a calling

a manual

70

75

380 -

85

line, means in-
cluding selectors and a connector for finding

90

95

100

105

and a called subscriber’s line, said means

“including a trunk line, an fmtomqtlc con-
nector switch provided with a resistance, a.

relay for switching sald resistance into cir-
cuit with a talking eonductor of said trunk
line, another relay for Conbrollmg a short-
circuit around said resistance, a battery
with connections-leading through said con-

110

115

nector switch for 9!11}1)13 ng tq]kmo' current.

to the called subsctiber

supplying current to the callmcr
stbscriber.

20. In a telephone system, means. for es-

t‘lbhshlllﬂ a connection between a calling
and a called subscriber’s line, sald means in-
cluding an automatic connector switch for
findi: ¢ the called line, a trunk line having
only two conductors leading to said con-
nector .switch, means for transmitting a
SUpervisory sl 0*11‘11 over a talking conductor
of said trunk lme. another trunk line, means

and flnother bat-

120

125

for transferrmg the signal trom said first 130
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_for transferring said sigmnal zrom said Brst
trunk line *0 a 6307155 uctor of said other frunk
B

a3

| _'mcm&mﬂ the two si 483 of sa1d trunk
- in series,
.scm’bei controis said eclrcuit, a supervisory

the b@arm- to the
there being g two-conductor-{runk line leﬂ.d-

- ‘TT:;L 3*:1% 12 SRTIeS 0 ¢
' > b

Bk
"
3 At
A

Gﬂd.ﬂ E{?T af th% 05 1 SR

tronw e o unk

fne which is not in the path ci i,iae vOLCE-

currenis, g oafiery with connections leading

iarcngn sald coupnector switc ‘f* “i:;:s,e_ ST 13},}

ing “alking eurren ":f‘ the called s ibseriber,
i d.

or supplying current

f.‘l
|
4
-
2
bt
fanch
j.rlrt
o
Ay i
-
Ml fw ‘
. #-s
&3
?
£
i |
e,
i
‘-‘d

v subseribsr,
o1, In g, ‘é;eieph-rmﬁ sffl,fstem

vSiem, means 1oy es
tablishing 2 copnocti 7 between a- calling
and a called subseriber’s line, said means in-

switch for
e "ieaf:hnﬂ £0

cluding an aulomafic conne ector
finding said line, a frunk
said connector
ths Qaﬂed subscriber . ior eru,mlttmw 2

Supervisory swmn over the two sides of said
trunk fine in series, ancther irunk lins pro-

- vided with reore than tWo (:mmuct‘}m. mMeans

-y

line which is not in ihe path of m ‘voice-
-ﬁmz‘ems means for receiving sald signal a
baitery with CONBECHIONS leading through
sal *'*::3“'1;:="=:*“t:* switch for supplying falking
curreni o Lhe -ea;s-m“f:i subscriber, and another
‘battery 'i"ui supplying current to the calling
supscriber, |

%8, in o iziephone ?ﬁfﬂn 8 manusl
switchboard, means including 2 cmmeﬂm“-‘*

for com pmti 1g 9, mﬂm*}’ connection through
line of a called subseri ml
ing to said connector, a supervisory cireuit
iine

means wv W}Le the called sub-
e*”ice iocated at .umd avz_tchbearé" and re-
f’pens”“@ to said signal, and a calling mbeh—
anism for condrolling the two -1ﬂﬂs ot said
o3 ﬂtwl Saia connecior.

. In g te i2phone s stem, an automafic

Qﬁﬂilectﬂ switeh, a *}:.um; line havi ing only

two - conductors which lead to said con-
mnector switch, means controlled by the

catlad SLO‘SCI‘lb%I’ for transmitting a super-
visory signal over said frunk ]me 2 super-

- vispry device for receiving sald st gnal and

25

80

a calling mechanism for om}:cﬂmg the two
81 c’ie.:a ozt sa1d trunk line in series 1o con‘tml

snict eonnector switch.

Swﬁehbaard a three-conductor trunk line

extending Eherefvom a connector, a two-

conductor trunk line e"ttmdmg to said con-
nector, means for cozmectmg the three-con-
ductor trunk line ‘with the two-conductor
trunk line, means at the connector respon-
sive to the called subscriber for transmitting
8 supervisery signal over the two- conductor
trunk line, means for transierring the sig-
nal from the two-conductor trunk line to

 the third conductor of s..fhe other trunk line.

‘65

which third conductor is excluded from the
‘path of voice-currents, a supervisory device
located at said switchboard and responsive
to said sienal. aud a ﬁal]mw mechanism for

'slmh means econtrolled oy

24, In" a telephone system, 4 ‘manual

“controltin g the two sides of said trunk 1ine
in series to control said mnﬂwtm*

In a telephione system,
cywiteh- bomd,} a ii 1*EE"U1)Rd1[CtGT tmmh 1ine
extending from 5‘11{1 SV 1?(:11b0::1“ cig an ‘anto-
matic Cﬂ‘meu:o Sy _LiJ}.L_,' i
tronk line extendi g to %fm,t connecior
switeh, means including mst and ‘second
selectors for extending connéction’ from’ the

three-condiuctor trunk line’ to- the *'twa L e -

23,

B manuﬂ'

79
Twos Cﬁndudor“ |

ductor trunk line, a repeater for ‘the two-

conductor trunk line, said. fre},eater pro-

vided with means for wntroﬂmg the con-

nector over the m_ud two- cenductor trunk
line, means for mﬂnnmwnfr a SUPGHHSOI'V
signal over the two- 1‘1ULmr brank ]

£y "lz.l‘:i’f_,lll.....i:; 5814 :1gﬂa;_ to the third con-
ductor~of the other trni ling, sup eIViSOry
deviece located at said sw ufchha od and re-
sponsive o said S"j.z;:‘i},« i.and a,
nistn tor controiling the twa %’i-ﬂﬁi‘% of said

4
W
£33 i }“;1"!-.1:"&: 1 Loy ';“ i ti‘" '*!
5.11 L}.ﬂ.l.‘: R W 2ol L-l....f ﬂh} (} c{.}rl Gl mﬂ.ﬂlh E L.-n'"-.*"l -
. v d= y } Cie
NEcLor sSwWinen

telephone . ok stem, 4

ding fo. md b{m‘"

canmﬁct'ﬂ’g the subscriber’s line
trunk, said trunk ] having 0111\7 w0

cm dqu{)I“% a t hree- wmwctm tnm

.....

......

u::}er ﬁ'ﬂm‘ cmmecus the t*ero conductm' 4 unk
with the tbree commcfor trunk, a “called
subscriber’s line, means mcludmg seléctors
and a ﬂenneﬁtor for ﬁ‘qdmﬂ' the’ (;ﬂler:{ Tine,

to the Eild connector, means. for t‘r" ansmit-
Ling a supervisory h.,ﬁnm over {he last-mmen-
tioned two- ﬂendm,tm trunk, means for a,he

trfmmeru?w the ‘:wnal t@ ﬂﬁe mrf‘& ‘con-

ductor of thﬂ three- conaucter tmmz :mems‘

at ald switchboard for receiving saic 510*-'
nal, means for transmitting a supervisory
swnal over the Lirst mentmnad two- conduc-

tor trunk, a SUPervisory . device. at ‘said

‘switchbeard responsive to this swnal and

- a calling mechanism for contmllmg the two

sides oi sa1d trunk lme n; semes te control
sald connector. R ]
. 27. In a telephone system, meam for es-

tablishing a connection .between . callmcr'

and a called subscr iber’s hne, said means in-
cluding a trunk line, an automatic connec-

qllmcv s 9{*‘1‘;3- |

1iher’s il_ne | Lheaﬂf'-_f_a}r_ fwtﬂ—'

leadmﬁﬂ 95

. 80
.I_Ile.;' ..
said repeater gm“m ¥ with means for then

85

gg

100
theze being a two- cevthwtm t Unk. 1&1(115&0‘-“

Pasal
&0
Ay L

110 |

1156

tor SWltch provided wﬂ:h a resistance, a re- -

Jay for switching said resistance into cir-
cuit with a talking conductor of said trunk

~line, another relay for -_,ontrollmg a short-

circunit around sald resistance, a metallic
line circuit, and a calling mechanism for
controlling the two sides of said metallic
live cn:cmt in series fto control sald con-
nevtor SWl‘tcﬂ. -

28, In a telephone. %sztem, means for es-

tablishing -
and a called SﬂbSGl‘lbel‘ s line, said means

126

126

a connecticr between a calling
-13GC

1 e iy - L
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15

including an automatic connector switch,

20

30

- 39

40

15

00

- tablishing
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‘including an autorﬁa’tic' connector switch
for finding the called line, a trunk line hayv-

ing only two conductors leading to said

‘connector switch; means for transmitting
-supervisory signal over a talking conductor
of said trunk line, another trunk hine, means

for transferring the signal from said first

“trunk line to-a conductor o1 the other trunk
‘line which is not in the path of the voice-

currents, a metallic line circuit, and a call-

ing mechanism for controlling the two sides

of "said metallic line circuit 1n series to.con-
trol said connector switch.,

29. In a telephone system, means for es-
a connection between a calling
and a called subsecriber’s line, said means

for finding said line, a trunk line leading to
said connector switch, means controlled by
the called subscriber for transmitting a su-
pervisory signal over the two sides of said

L ]

trunk line in series, another trunk line pro-

vided with more than two conductors, means

tor transferring said signal from said first
trunk line to a conductor of said other trunk
Jine which is not in the path of the volce-
currents, means for receiving said signal, a

‘metallic line circuit, and a calling mecha-
“hism for controlling the two sides of said

metallic line cireuit in series to control said
connector switch. - o

50. In a telephone system, a manual
switchboard, a three-conductor trunk line
exteniding from said switchboard, an_auto-

matic connector switch, a two-conductor

trunk line extending to said connector

switch, means in¢luding first and second

selectors for extending connection from the

‘three-conductor trunk line to the two-con-
ductor trunk line, a repeater for' the two-
_conductor trunk line, said repeater provided
wath means for controlling the connector
over the said two-conductor. trunk line,

means for transmitting a supervisory signal
over the two-conductor ‘trunk line, said re-

peater provided with means for then trans-

ferring said signal to the third conductor of

the other trunk line, a supervisory device lo-
cated at said switchboard and responsive to
said signal, and

% _calling 'm§cha.nism for
controlling the two sides of said trunk line
-in series to. control said selectors. '

- 1,184,078

a calling subscriber’s hine, means for auio-
matically connecting the subseriber’s line -
with said trunk. said trunk having only two

switchboard, a trunk leading to said poard,

conductors, a three-conductor trunk leading

from said switchboard, means by which an
operator connects the &wo-conductor trunk.
with the-three-conductor trunk, a called sub-
seriber’s -line, means including selectors and
a connector for finding the called line, there

being a two-conductor trunk leading to-the
said - conmector, means for transmutting  a

switchboard for receiving said signal, means

for transmitting a supervisory signal over

the fArst-mentioned .two-conductor trunk, a

supervisory device at said switchboard :re-
sponsive tc this. signal, and a calling mecha-
nism for controlling the two sides of said *

60 -

65

supervisory signal over the 'l-a'stfmentioned S
‘two-conductor trunk, means for then trauns-
ferring the signal to the third conductor of
the three-conductor trunk, means at said .
70

75

trunk line in series to control said selectors. -
32, In a telephone system, an automatic

connector switch; a-trunk line having oniy

two conductors leading to said switch, a

manual switchboard, automatic means. con-
“trolled by the operator for extending con-

nection from said switchboard to said trunk

80

~ line, means at sald board for eontrolling -

said connector over a metallic circuit to find

“the line of the called subscriber, and means
at said switchboard for supervising said

connection. -~ - o o
33. In a telephone system, an automatic

connector switch, a trunk line having oily
two conductors leading to said connector
switch, a repeater provided with means for -

8o

90

controlling the two sides of said trunk line
i1 series to control said connector, a manual

switchboard, means for connecting said -
95
means at said switchboard for controlling
“said repeater tocontrol the connector switch.
~Signed by me at Chicago, Cook county,

switchboard with the said trunk line, and

Illinbis, this 26 day of January, 1910.

EDWARD A. MELLINGER. .

Witnesses:
- Epwarp D. Fares,
 ArtHUR J.-RAY. -

E
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