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! change from a calling subscriber's line to = called pub-
“criber’s Hne is greatly improved, as the releasc is 65
‘thercby wade practically instantaneous. |

To all whom it mrﬁzy CORCEITL.
Be 1t known that I, Epwarp D. I'ALES, 3 citizen of
the United States of America, and a regident of Chi-

necessary for establishing connection through the x|

cortain circuits which are more or less convenizntly

100

cago, Cook et}unty, ‘{llinois, have invenied a certain |  Thesystem In connection with which I have elected
new and uscful Improvement in Automalic Telephone. ; 10 illustrate my invention is of the common batlery
Kelease, of which the following is a specification. | type, and of that kind in whbich first selectors are em-
My invention relates to gutomatic ar semnautomatie '.; plﬁyed a8 i._ndivi-dual switches for the telephone Lines, .8
telephone exchange systems in general, but more par- | and in the accompanying drawings, Figures 1 and 2
ticularly -to those systems in which electrieally-pro- show diagrammatically an established conneciion be
pelled and step-_—by-ﬁtep-attuaté& switching machines | tween TWO automatic subscribers of an automatic tele-
- are employed—such, for example, a8 seleciors for mak- | phone system embodying the principles of my inven-
'ing connection with idle trunk lines, and connectors | tom. | R
for completing connection directly with the called | In Fig. 1 A designates the substation of the calling
subscribers’ lines—and especially to systems of this | subseriber, which cubstation is adapted to send eiec
15 kind in which the so-called trunk-release is employed | trical impulses, for operating theo central office switche .
between switches, whereby the selectors, or atomatic | from the central battery B. As thus illustrated, th«
trunking switches, are released over third or addi- | automatic switching apparatus in the central offi + 76
~tional trunk conductors.. In these trunk-release sys- | comprises first-selecior, second gelector and connecto.
tems it has been customaryy prior o my invention, to switches, one first-selector being allotted to each sub-
include only two switches In each trunk-release cir- | scriber’s hne. R o - -
" cuit—that is to say, to run'a trunk-release oiveuit back | At C{Fig. 1)is shown the_ﬁrﬂt;seleetﬂr-_aﬂﬂtted to the
from the connector and through the release relay of | calling substation A. At D isshown a SECGHd-BtIéﬂtﬁr 75
ihe second-selector, and to then run another trunk- | with which the first-selector C has establighed connec-
~ releage circuit back from the second-selector and | tion. At E 18 shown a connector-switch with which
“through the first-selector, the said release relay con- the second-selector D bhas in turn established. connec-
ttolling the release circuit through the first-szlector. | tiom, and at ¥ is shown the ﬁ:ﬁtwsalectﬁr'aﬂﬂtteé 0 the
With this arrangement it is obvious that the closure of | line of the called subscriber #1120 S BG
one release circuit 1s contingent upon, the closure of The central battery B is shown with iis positave ler-
the one aherd of it,-and that the releass of a long line | mjnal preferably grounded at G, while the substation
of antomatic ewitches in this manner 1s:0f a progressive | A 18 shown with a ground connection at G’. 1t
and step-by-step character, as the switéhés are not re- ‘through the sad ground copnection G’ that the sub-
leased simultaneously. With my improved  arrange- | acriber ab substation A closes <irg uits for transmitting 8F
ment, bowever, as herein disclosed, the release relays impulses to-operate the central office apparatus. |
" of all the selectors or trunking switches are connected. | . The substation may be of any suitable or approved
in series with the release magnet of the connector, so | type, ‘means being provided to enable the subscriber
that only one long trunk-release circuit is esaployed, | to transmit impulses over his line conductors 2 and 3, =
regardless of the number of selectors or automaiic | in & predetermined manner, as will be more fully de- 90
<witches between the calling subscriber and the con- | scribed. The said substation must be adapted to gend
pector. In other, words, and as herein disclosed, the | impulses for operating the switches for the purpose of
said trunk-release circuit extends from the non- | establishing the connection. It must be adapted 1o
grounded pole of the battery through the release mag- | send impulses for operating the signaling devices of
net of the connector, thence back through the release | the system, whereby & callsignal may be given t0 99
relay of the second-selector, through the release relay the desired subscriber. Furthermore, the substation
of the first-selector, and then to ground, whereby the | must be adapted to transmt impulses for restoring the
clectors are all released simultaneously upen the | switches to their normal condition after the subscriber
hanging up of the subscriber’s telephomne receiver, | has brought them intc use. The substation A is dia-
which act on the part of the subscriber effects & closure erammatically shown, but is pufficiently clear to enable
of the trunk-release cireuit at the conneetor, thud | those versed m the.art to understand my {nvention.
bringing the battery and the release magnet, of the con= | Kor example, it is provided with aswitch-hook 4. whica,
nector into a trunk-release circuit in which they are in 1 a8 shown, is equipped with the cam-arms 5, 6 and 7.
‘garies with the release relays of all the selectors. In | Through the medium of these arms the said gwitch-hook
this way the release of any and all automatic switches | is adapted to control cerlain ‘mechanical devices and 100



eentmlled therehy. The telephene ig, of ceuree, prn-
vided with a suitable dial having finge r*helee with the
proper nurehers, by means of which linger-holes the
rubscriber ia gulded in making s call. The said dial,

_although not shown, ie meqltte(l' on the shaft 8, which
chatt rigidly carrige a so-called impulse wheel 9 pro-. |

vided on its (lrcumfuen(e wilh so-called vertical im-
pulse teeth 10 and one rotary impulse teoth 11. The

- said teeth are adapted to control and operate a couple
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springs 17 and 18 are kept separated, so

~ will not paes to the.other.
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located on the shaft 8.0 normal pomtle‘n When the ;
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in such 4

of springs 12 and 13, khown ag the vertical and rotary
tnpulse springs, reEpeetivel}f Located between the
said impulse springs there ia.a ground:post 14 which,
after the switch-hook has been raised and the dial TO-
tated, 18 in electrical connection with the substation
greund G, By epemtmg the dial the subgcriber also
operates, ag a result, the mlpulee whéel 9, which lat-
ter is adapted to engage, through the medium of the
vertical impulse teeth 10, tha vertlcal tmpulee Bpring
12, whereby the said spring 12 .is carried onto the
gmund post, when the dial is allowed to return, a num-
ber of times, depending upon the number of teeth 10
that have pmﬁ beyond the lug 15 of the paid apring 12.

After theé: ?ertieal impulse spring is thus operated, |

whereby ground impulges are delivered to the vertical
line conductor-2, the rotary impulse tooth 11 always
engages the rotary impulse spring 13 once, just before
the dial coines to a stop, whereby the said spring 13 18

also carried into contact with the ground post 14, and

whereby oné ground Mpulee is delivered to the YO

tary line conductor 3. Rigidly eeeured to the shaft 8 |

there is a dog-like cam 18 which is provided with a
finger, by means of which the primary circuit springs
17 and 18 are kept closed while the dial is in' normal
position, bul while the dial is retatmg—that is, at all
times when the-dial is out of normal peextaelimthe
y that the ground
impulses that are delivered to- cither line conductor

to it any suitable spring, such as & clock spring, where-

hy 1the dog 16 is maintained in the nermel pemtmn .'

shown at A, and whéreby when. the dial is rotated
the said clock spring iswound up to a certain  extent
in order to insure the return of the dial and other parts __

receiver is on the Bwi t.rh-he::ﬂ: the latter 1¥ mamfamed
a' position that the insulating tip shown on
the end of the cam-grm 6 holds thh ground eprmg 19
away from the greund spring. 2{} at the same time

holding the said spring in such condition that the in- |

sulating tip shown on the end of the so-called locking
cam 21 is retained in front of the mlgled terminal of

the spring 19, as shown at substation #1120, so that |

when a subscriber answers, the ground apringe 19
and 20 are still retained separated by the sairl insp-

lating tip, and are prevented from ‘eoming into CON- |

tact until after the dial has heen rotated, at which time

the pin 2?\en the end of the dog 16 releeﬁ the locking

cam 21, 80 as to drive the inbulating tip to the position
ehiorwn 'et substation A. It will be understood that
while the receiver is on the switch-hook, and since
the: cawe & 18 out, of engagement with the locking cam
21, the latter is retained in front of the pin 22 to pre-
vem the shafl 8 from being turned. However, when

- the receiver is remevet} from the switch-hook 1he CAYTL-
ralging the latter |

arm A atrikes the locking cam 21,

866,630

. Huﬁ'flenﬂ},f to clear (he Pt e? B us to perimil the :ln;:
(6 that carries suid pin to rotale, but nos suthciently

g cam 21 from the ground spring 19, W hien the dial
isrotated, however, the pin 22, by siriking the rounded
lerminal of the lower end of the dog 21, raises the Jatter

are brought into contact. THe object of this con-
Biruction——that is, in maintaining the ground springs
gpart until a eube( riber has begun to make a call-—ir
to prevent the avcidental grounding of the line con-
ductors 2.or 3, or ‘both, when subscribers are ennp]}
answ ering a LEH | ;

The substation is further provided with the usual
bell 23 which 18 normally bridged across the line con-
ductors in series with the condenser 24 while the re-

The shaft 8 has atteebed-;

cam 6 maintaing the ring circuit eprmge 26 and 27 in
contact., While the said receivér circuit springs are
in contact, the prlmar}r circuit aprings 17 and 18 are,
of course, eepareted in order that all the current. will
pass threugh the ringer when the substation is being
‘signaled,
a common battery telephone) the pr:mary winding 28,
the transmitter 29, and the signaling springs 30 fmd
31 are in series, a.nd are elwaye thrown across the line
‘while the springe 17 and 18 are in contact. . The spring
31 is, as shown, controlled by .a button ‘32 whereby
‘said spring 31 may be pressed onto the contaet 32s,
which latter is eonnected with ground (7 whencver
‘ the.ground eprmge 19 and 20 are in contact,  Asshown,

- to disengago the insulating tip on the e of the lock-

a trifie farther, wherehy the ground springs 19 and 20

cerver 25 i8 'on the ew:tch hook, and therefore whlle the

In the primary circuit (the téelephone being
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"the receiver is in a cloréd circuit with the eemndary T

The telephone is further provided with the so-called
release epnngﬁ 34, 36.and 36 which are controlled Iy the -
cam-arm 7 and adapted to be pressed into contact by
said armk 7. whenever the switch-hook 18 caused to de-
acend. The length of time which the said release
springs are maintained in contact in order that they
may work effectively may be regulated in any mumh]e
manner. It will be understood; of course, that the
switch-hook is-also provided with 2 spring, whereby
‘when the réceiver is removed the switch-hook is cansed
to rise to perform the-operations that are aseipned to it
The pelector C may be of the trunk-release type, and
‘the one herein shown is similar to the one described
ifi United Btaten Patont No. 815 ‘{21 granted to Keith,
Erickson & Erickson on March 13, 1906. Ax i well
| known, .it comprises the vertical and rotary line re-
lays 37 and- 38, the relay 37 heing provided for causing
the vertical movement of the switch-shaft (not shown)
that carries the line ‘wipers 39 and 490 and the private
wiper 41.  The rotary line relay 38 i used for operat-
ing the private magnet 42, which magnet in turn con-

switch wipers 43, 44, 45 and 46. As i8 well known,
the. side switch, in the course of the operation of
the selector, is adapted to assume three DORILIONS,
namely the nnrmel pusition known as the first position,
the second position atl which time the shaft is rotiated.
and the third position at which time the Tine con-
ductors are extended into connection with the line
wipers 39 and 490, and with whatever trunk line con-

dnetors the said wipers may have stounad in engape.

trols the ro-called side ﬂle;{h that ‘domprises the side.

| winding 33, which latter, together with the primary -
winding 28, form the induction-coil at. the substation. - -
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qaent. The hme relayva 37 and 38 are, {urthermore, 1 line relay 57, whereby when buth line retays 57 and 58

adapted, while ‘he side awitch is in hirst of gecondd po- -

EnoTEIZe wmultanecusty, the releaso magnet 67 of the

]

aition, to energlze the release magnet 47, if they are | selecior D connected with ihe (hird or trunk-release
energized simultaneously when the side awitch ig in | conduclor 76, and with the back-relense relay 50, and

first or seconu position. 1t will be understood,

of | through said relay togrou nd af the selector ¢, when the

course, that the vertical ine relay 37, when a connec- | 1atter ie connected with (he selector D, 11 will be no-

tion is being made, operates to energize the vertical
magnet 48, wh ich latter directly. operates Lo Taise ihe

ticed tliat int the selector C the side awitch contact point
77, which the, side switch wiper 45 engages when the

PR TINT | Ll L

ewitch-shait now b neitudinal or vertical direction. | side switch is in third position, ig connected directly to
After the shuft has been thus raised by the yertical | ground. In the selector D the corresponding side

reagnet, the rotary magnet 43, as soon as the side “switeh contact puint--—1mi11ely the cuntact pomnd 78—,

switch wiper 48 passes io third. position, operates

to | instead of being connecied directly to ground, 18 colt-

orate the shoft wipers along the bank level towhich nected directly to the third or trunk-release conductor
saic wippers have Deep previousty raized by the verti- } .76, and this particular difference in the selector D is one
cul magnet 48, Alter the side switch has vace passed | of the fentures of my invention.

1o third postiio: the line relays 37 and 38, ag iy well In mechanical siruclure the connector I, 18 very

kupown, 4re disconnected from the line conductors

@ | gyyeh the BaINe 25 the selector, and 14 modified Jorm ot

'E}.m:l 3. AN Lhe pwitch can only be relased through the | the connoecloy disclosed 1n United Sintes” Patent MNo.

n'iefiimu'uf he so-called back-release relay dl. When | 816,176, granted March 13, 1806, to Keith, Erickgon &
ance the switeh G hag establighed connection with the | Erickson, +he modification being {hat the connector K
awiteh D, ihe said relay 50 can only be {:ﬂmﬁ}ﬂ{:ri irem | has been adapted to cm'mm;} battery work, while the
¢he laster gwiteh. be Sﬂi’e‘?‘-tﬁfﬂ 15, iﬁfﬂlﬂﬂff{ﬁﬁz PYo- | connector of said patent ie for loeal battery work. In
vided with ao-calied normal lihe conductors St and | the said conpectur I the condensers 79 and 80 will be

52 which rerprioate in ihe bahks ol copnecior EWR--T}JHS |

yecogiized at once. which vondenscrs are ingerted one

QE Lhe hﬂ}i'l{]_ff::"{l to which the substation A belongs. { on each side of the raiking hine. Ter front of said o~
{53l is assumed that {he substation. A ia #5220 the | densersihe vertical and rotary line relays 81 and 82 will
said normal conductors wiil lead to banks of the con- | also be recognized, and in this particular gonnector ihe

1

nector switches of tne ‘gecond hundred of the iifth | vertical line relay 21 is connected with the not-ground-
ﬂl*}ﬂﬁ%ﬂfi """" that 18, CONPECLors that take care ol all 1 ed battery lead 5% through a4 winding 83 ol a Jifferential
subsCTineTs, Letween 200 and- 299, Together with the | relay 34, while (he rolary line relay 82 18 connected

porial conductor 63 over which the iwne #5220

said normal tm'uh'u:‘:tmﬂ t:hefe Ane o thirvd 01"'pfiv&ta | through a coconcd winding {5 of the a1l {]iﬂel‘{}ntiigl TE-

is | tay 84 with the nen-grounded batiery lead 59. It will’

made busy at thie connector banks while the subscriber he noticed, bowever. that this con qection 18 ade

at aphetation A is calling; and over which the go-called |
bridge-cut-ofi velay GRS encrgized when the e

ihrongh the springs 36 and 87 of the an-catied hack-
pridge relay 3%, awinch 18 a double-wound relay. the

#5220 is catled, in. order that the relays 37 and 38 | spring 86 ol which 18 pemianeﬂtly connected with the

oy he dizoon qected from each other.

non-grounded battery lead B9, while Lhe spring 87 14

The selector D18 dentical with the selector C. except | adapted to be chifted from the sad spring 86 onto

{hat there are 1o pormal line conduciors terminating

in | sprisg 8U wh ich, when the conxecto wde switch passes

e shde switeh wipers 55 and 56, such a8 the normaol line | 10 hivd position, 18 connected o groumnd. The connec-

concdietors 51 and 59 thai terminate in tbe side switch ¢ tor side switch is, a8 seal. controlled by the private

Wi ;}?-:_.-.r;-:'ﬁii-}-in‘sci 44, Furthermore, there is no bridge-cui- magnet 90. which side switch COMPLIEes the wipers 91,

off relay & choas ihe bridge-c at-off Telay r4 of the seler-

*

92,893 and 94. Qaid side switch, like the side switches

m—qu.uhl.

tor . and the line relays 57 and =8 connect directly | of the selectors, has, of conrse, & first, socond and third

with the . non-gro unded battery lead 59 . instead

of | posttion. The saith conmector 15, {yrtharinpore, etyuipped

throvigh brid ge-cut-off relay springs, a8 the line relays | with the usual vertical maguet 95, the raiary magnet 96,

27 and 38 of the selector C do. Necessarily, the private | the release magnet 97, and the ringex relay 98. In the
sorpaal condctor does noi appear in the soloctor D, | connectol, a8 . well known, Jboth vertical and rotary

amd, furthermore, ‘he shaft springs, -uch 25 the shaft | magnets 99 ancl 66 are operated bY e vertical line relay

" aprings 60, 1 ond 62 whiclr are controlied by the normal | 81, whiie the rotary line relay 82 ~ontrols only the pri-

st wrin 53 of 1he shaft of the selector {1, are done away | vate magnet 90. Bothline relays8land 82 are. howoever,

with. Of coarse ghe vertical magnet #d will he fecog- | adaptled to conjointly control the release magnet 87,
cigend, ns well as the rotary magnet 85, privaie magnet | The different il 1olay 84 energizes whenever the verti-
ae thie release magnet 57, and the back-reicase relay GB. | cal ot rotary line Telay 81 or 8218 energized alone; but

-

There i% another ditference ‘11 the said selector D which - il current passes through the windings 83 and 25 of the

will at once he apparent, and that 18 that the private ! differential relay 1o SBT1eF, it will not energize, hut 1t

~ magnet 56 has anly two ﬂpringﬁ 69 and 70, which corre- will energize when current passes through both of said

GO

65

spond to the springs 71 and 72 of the selector C: but the
gpiing 7o of the pl‘ivﬂ-tellli:éi;gﬁét 49 of the selector U dowes
pot appenT 1n {he switch D, which sprnng 73 is conucel
od with the release magﬁet 47, as shown. “’i:l Lthe setector
D, bowever; the relense mﬁgﬁet is connected w ith the

*

el

windings in multiple. The back-bridge relay 88, ai-
though double-wound, does not perform in the connec-
tor the functions of & Jifferontial relay. but is adapted
to energize when the eulled subscriber answers. for the
“purpose of shifting the gpring 87 from main to grounded

'
-|--I--IJ"'I:|-|—|-|----r--l-"|.|-I-I|r *u.—u.rrrr—-nl—"l-.hrl- teniel] O TP

so-alied rrunk-release sprig 74 which is conirolled by hattery in order to supply the calling subscriber with

the rotary Hine relay 58, and which spring is as apted
engage the s{TiDg (0 whic

v

to [Lﬂ.ﬂaing ‘hatlery current. The connector s, further-

-

4 is controlled by the vertical | more, Hprmrided' with a cvuple of off-normal eprings gad
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- through battery B to ground G.
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nection between the springs 141 and 108,

and 99 1hrough which the busy-signaling eircuit is

closed . which springs e controlled by the novmal posi

arm K of the connector gwiteh stalt, which Litoer ix
nol shown bul which, agis wel] kreown, carries the ver-
Deal and yotary Hine wipers 101 aind 102 and (e vl
wiper MO, |

Phe xeleetor I of the enlled dine s i1 will be under-

Sstonds the same as (he saloctor C o) 1he calbing sghe-

“erther, and the substation #1100 < the same as wl)-
station A, - | *
Inorder that the invention iy be more fully wider-

stood, s deseripgion of the mode of operatron will now
| | | - grounded contact point similar to (he contnet point 77,
Lividently, then, the giarding potential is extablished

+

hegiven, o

Nesming that the siubseriber g stuhslation A wizhes
to eall the subseriber at sithetarion #H20, he renoyves
hix yeeviver 25 from e switelizhionk 4 aud then pro-
ceeds to sperate the dial onee for eacl; cdigit of the num-
ber 1120, Wlh*ll'thp dial s operated i accordaney
with the first digil ) the inpulze wheel 9, throueh the
medinm of is vertieal and ratary tipulse teeth, oper-
ates toground fiest the vertical line candaetor 2 onee and
the rotary line conductor 3 oncoe. When the diad isx ap-
eraded Tor the seeond digit. | the line conductors 2 and
3 are again grounded once and onee, respectively,  Fop
the Ihirjlld-igit. 2 the conductor 2 is grounded twice aml
Lhe conilnctor 3 onee, and for the st digit O the con-
ductor 2 in wrounded ten times and (he conducior 3

' i N " . .. . . .
~onee. . The upnlxes corresponding ta the first digit 1

are, of course, dirceted to the solector (°) The impulse
Lo the vertieal line conduetor 2 causes the vertical linge
relay 37 to he enereized by a flow of current from the

Csnhatation grouand G through the <rrotind springs 19 and
20t the ground post 14, thence to the vertiral Lmplse

spring 12 vertical Tine condductor 2, side switeh wWiper
43, lirst-position contaet point 104 to the i relay 347

Lhenee through said relay and through (he bridge-cat- |

oll rolay springs 105 and 106 1o the batiery bead 59, and

through battory Bioground G, The ling relay 37 prosses
the Line relay springs 107 and 108 inte conitact, whercehy
a flow of current js sent tirough the vertieal magnet 48 |

rom: ground G2 through the said spric s HOR and 107,
pPrivate magnet springs 71 and (2, ver
to Lhe battery lead 59, and througl battery B oto groundd
(G, In o manner well understond, the switeh shaft 18
raiticd one step, whereby the shai wipers 39, 40 and 41
are raiawd (o the first hankYevel upposite the (irst trunl;

Nine thereof,  The seleetor heing thus operated, the

tnpuilse to the rotary line conductor 3 canses Lhe ro-
Laey Hine relay 3% to energize hy a flow of current from
ground G to the ground post 14, 0l through the rotary

Ampulse spring 15 'to the rtary line conductor 3§, thenee

through the side switeh wiper 44, contact point 109 1o
the rotary line rolay 88, thenes through said relay and
throwgh the bridge-eut-off relay springs 110, 105 and
HOG Lo the Datrery lewd 59, and through battery I3 to
around G, The saicd Tine relny 38 operates to close con-
. ' wherchy a
How. of current isesent through the private magnet 42
from ground G2 through said aprings 108 and 111, throngh
sail private magnet 42 to the buttery lead 59, apd

The private magney

being thus operated permits the side switéh to trip to

accond position, at which time the side switch wiper 45

engages the grounded comtact point 112, whoreby a
ci‘l‘cui'tl_'--i's established (hrough tho rtary magnet 49

cal magnet 48

886,039

| from pronnd o, through said votary magnet to (he bat-

tery lead 5%, and through battery B to ground G, The

robary magnet. then beging to rotate e shart, which
Latter then earries the privata wiper 41 onto thie liret
contact of the lirdd loved of the privade bank.  H the

Crank tine Teading Irom the first hanlk tersmmal of 1
firsl bank leveld is bhusy, 1he private wiper 41 will find
thio [}I"i\’:ltl- ot gl'iltlll{lt!{l, since thoere (g g m*lw-rur
sttntlar 1o the selector O in conmection wilh the firat
trunk line ol the first level, the private stde switch
wiper of whieh selector, similar to the side switely Wiper
150 15 thivd position and in enenrcanent with g

al the private lank contact, Uirengh the deseribod oe-
cupying sclector, by way of the hack-release relay ot
sl selector, shilar to the hack-rolase relay 50,
Therefore, us soon g the preivate "wiper 1) eneoeres the
sl gruumiml contact, 1)) {:lt!'z‘giiﬂil.];_; circidt is estal-
lshed through the privato ngnet 42 that again oner-
fizes xand private nmgn'vt and locks the stde switell in
second pm-.i{iinn in order to hold the energizing cirenit
for the rotary mmgnet 49 until aftor the shaft wipers
hive been carried beyoned the last husy trunk line and
into engagement with some idle trunk lHne. This en-

Crgizing f-irrui'!,,‘&'nr the o ate magnet extends from the

gronded prividee bank contact through the private

wiper 41, and through the back-reloass relay 50 to the

sSide switeh wiper 45, (henee (gince said side switel), -

Wiper i in seconul position) through the private magnet

42 to Lthe hattery tead 59, and through battery I3 to

ground G. Ag =oon us the private wiper 41 has been
advanced by the rofary magncet 49 beyond the last busy
or gromded private bank contact, the circuit through
the private magnet 42 is again broken, at which time the

atde switch of the selector ia permitted to pass to third

position, at which instant the cnergizing cireuit is

broken through the rotary magnet 49, and the line con-

duetors 2 and 3are extended to the line wipers 39 and
40 as soon a8 the side switeh wi perg 43 and 14 engage the
contact points 113 and 144,  The hne wipers 39 and 40
having previously engaged the trunk conductors 115

and TG, the subacriber is, therefore, directly connccted

with the second-selector D, wo which sclector the im-
pulses corresponding to the second digit are directed
[or operating said sclector, in the same mannoer that the
selector O was operated. It will also be understood
that us roon as the side switch wiper 45 passes to third

posttion, into contact wirth the grounded econtact point

77, a gtiarding potential s established at the private
wiper 41 by way of the back-release relay 50 for pro-
fecting the seired line from interference, which guard-
ing potenlial is, of course, communicated to the pri-
vate hank contact engaged by the private wiper 41, and

thence to all other private bank contacts connected in

multiple therewith. It is assumed, of coprse, that the
said trunk conductors 115 and 116, and dlso-the third or
trunk-release conductor 78, are the conductors of (e
hirst. idle trunk line which the selector € has seized.
The ground impulse to the vertical line conducior 2
for the vecond digit 1 energizes the vertical line relay
57 by a flow of current from ground ¢/ to the line COH-
ductor 2, to the side switch wiper 43, to the line wiper
39, vide awitch wiper 55, coiftact point 117, through xuid
line reluy 57 to the battery lead §9. and through bat-
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ates the vertical magnet 64, whereby the fine wipers
118 arid 119 and the private wiper 120 are brought oppo-
Fite thoe first conlacts of the first levels of their regpoee-
tive banks. "When the rotary impulse comes over the
rotary line conductor 3 the rotary line relay 58 is in
tyrn encrgized by a flow of current from gmund (" to
the conductor 3, side switch wiper 44, line wiper 40,

slde switch wiper 06, contact point 121 to the rotary

linerelay 58, and through said relay to hattery lead 59,
thence through battery B to ground G.

net 66, which in tum operates the side switch from first
to sceond paﬁltmn

the rotary magnet 65, when the side switch wiper 122
engages the second-poesition grounded contact, wherehy
the shaft is rotated until an idie trunk line is found.

It 18 10 be noticed that if the first trunk line is buay,

as was assumed in conncction with the sélector C, the
firat contact of the first level of the private bank will

“be connected to ground, there being, of course, s0me
~ other selector similar to the selector D on the trunk line !
_wluLh is protected by the said first prwatﬂ bank con- 1 thr{mgh batiery B to ground G. The connecior ﬁmtr:'h
The connection to ground from the said bank |
contact will be the same as. that established by the ge-"
lector D wheuw the side switch passes to third position

‘and, therefore, when the side switch wiper 123 engages

tact,

the coniact point 78. This circuit is as follows: From

the private wiper 120 through the back-release relay 68 |

to the side switch wiper 123, contact point 78, trunk-

| releaae conductor 76, baek-rfl]\ease reiay 50 of the selec. .
tor G side switch wiper 45, contact point 77 to gwm&,

1t will be noticed, thBrFfGI'E that the girarding po- | the line relﬂ,y 82, thence t}m}ug}} the ‘wmdmg 85 of the:
tential for ﬁmtﬁseiaﬁcmr trunks as well as for second- |

G{

selector trunks is provided from the first-selector ground

The said ro- |
tary line relay 58, of course, operates the private mag-

When the side switch is thus

O

tery B to ground G. The line relay 67, therefore, oper- | been temporarily scized is protected from interference.

; Le:afling from the engaged private bank contact there

F T TFY TR T T

pr.vate mper 41 being established thmugh the back- !

- relcase relayw 50, und for the private wiper 120 thisugh .

'the back-release relﬂ,ya o0and 68." Therefore, when the

selector private wiper 120 is rotated onto the first con-"
tact of the Arst level of the private bank (which contact |
it i8 assuimed is grounded, as explained), an energizing

' circuit i reéstablighed through the private magnet 66 | therefore, tripped to second position, and the side

which maintains the side switch of the selector D In

second position until-the wipers are came& onto mn
idle trunk line, at which time the energizing circuit for

the private magnet 66 breaks and thé Tatter permite t.h-B.

side smtch to pase, to third position.

As soon as the side switch wipers 55 and 56 engaget

the contact points 124 and 125, the trunk conductors

wipers have stopped: Furthermore, when the side

switch wiper 123 engagea ‘the cﬂntact point 78, the
trunk-rélease conductor 76 is put in connection with

the private wiper 120 through the back-release- relﬁy

68, thereby placing the said private wiper 120 in con-
_':ne::t.mn with ground G* at the selector C; and this con-
‘nection establishes g guardmg potential at the said
‘private wiper 120, which is communicated to the- en-
gaged private b&nk coniact and to all other private
‘bank contacts in multiple therewith, whereby the

trnnk line the: conductors 126 and. 127 of which have

| ma.gnet 96.

Ig, ui course, the third or irunk-release conductor 128
Whi('h, like the conductors 126 and 127, extends to the
connector K. The subscriber's station baving been
thus placed in connection with ithe connector E, the
impulses corresponding 1o the last two digits—namely
2 and’ 0—are directed to the connector E. The two
ground impulses delivered to the vertical line condue-
tor 2, of course, energize the vertical line relay 81 of

70

75

the connector B and also the differential relay 84, the
latter to no consequence for the time being. The clf-

cuit extends from the substation ground G’ to the con-

| ductor 2, o the trunk conductor 115 and to the trunk
tripped {o second posttion, the circuit is closed through |

{:ﬂndu{*t{}r 126, thence through the line relay 81, and
through the mndmg 83 of the differential relay. 84 to
the battery lead 59, thence ‘through bat.ter}r B to
ground G. Said relay by pressing the springs 129 and
130 into contact energizes the vertical magnet 95 ’,oy 8

Hlow of current from ground G thr{}ugh the said springs

130 and 129, and through the springs 131 and 132 to
the side swztch wiper 94, contact point 133 to the ver-
tical magnet 95, thence to the battery lead 59, and

shaft is, therefore, raised one step, each time that the

line conductor 2 is grounded (twice in all), correspond-
| ing to the d1g11; 2, whereby the wipers 101, 102 gnd 103

are raised opposite the first contact of the aecand level
of their banks. The ground impulse delivered to the
rotary line conductor 3, of course, energizes the rotary

line relay 82, and incidentally ﬂlﬂ differential relay.

84, by a flow of current fiom ground & to the line con-
ductor 3, trunk conductor 116, trunk conductor 127 to -

differential rela.y 84, and through the eprinps 87 and 86

| of the back-bridge relay 88 to the ‘batiery lead 59,

the gnarding potential for the firat-selector | thence through battery B to gmﬁnd 3. Said relay 82, | .

by pressing the springs 134 and 130 into contact, ener-

gizes the private magnet 90 by a flow of current through
‘ground G, through said springs 130 and 134 to the pri-
‘vale magnet’ 90, thence through the back—brldge relay
} sprihgs 87 anpl 86 to the battery lead 59, and through

battery B to ground G. ~ The connector side switch is,

switch - wiper 94 shlfted onto the contact point 135,

: wherehy the following impulses to the-vertical line con-
ductor 2, corresponding to the lastdigit 0, will, through =
the vertical line relay 81, effect to operate the rotary .

-The ten unpulaes to the said conductor QT- .
of course, operate the line relay 81 ten times, which m‘;"

| t-um operates the rotary magnet 96 ten times by send-
- 11E and 116 are in turn placed in connection with the |

line wipérs 118 and 119 and, therefore, with the trunk
couductors 126 and 127 in ‘engagement with which said |

 ing a flow of current each time from ground G* to the

side switch wiper 94, contact point 135, through the
rotary magnet™96 to the battery lead 59, and through
battery B to ground G. The shaft is, of Course, rotated

conductor 3, of course, operates the rotary line relay 82

B0
85
90

95

"lﬁﬂ-

105

110

115

120

ten steps, whereby the wipers 101 ﬂ.nd 102 are placed mo

contact- with the normal conductors 136 and 137, and
-the private wiper 103 in contact with the private nor-
{1 mal conductor 138. - The last impulse to the rotary line

125

a second time, which latter in turn operates the private .

| magnet 00 and trips the ¢onnector side switch to third
position, thereby extending the trunk conductors 126

and 127 into electrical connection with the normal Ccon-
ductors 136 and 137 through the candem&rﬁ 79 and 80,

130
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I, avinge ihus Htmltalml (uunuurm the calling sub-
serihey then presses his signaling button 32, which op-
erades 1o ground Lite wlllg:_al line conductor 2 from
cronnd G2 Through the ground springs 19 dnd 20 to the
contact puint 2 (0 the spring 31 and o the thi{al‘
line condnitor z Phe . vertical lige ri.,ldy K1 18, of
COurse, a;;;.un ant :gm «d, and the differential u*LL}r 84.18
also energized, as alve u.l} explained.
“ and 84 then operate at the same thne, the relay 81 to
10 close the line relay springs 129 and 130, and: the tafier-
cntinl relay 84 to close the gprings 138" and 139, whare-
by, since the side switeh wiper 94 is in third position

and in engagement with the contack point 140, -an cner-

gizing cireuit is cstablished for the ringer relay 98 iron
ground G* through the springs 130 and 129 to the side:
switch wiper 94, through the contact -point 140, ringer
reluy. 98, and Lhwu“h the springs 139 and 138 to the
battery lead 59, thenee through battery B gr-:rund G.
Said-relay 98 then ope Tates 1o ¢ arry, the springs, 141 and
142 into’ engagement with the springs i43 and 144,

15

20

line n:mulm tors 145 agud I4h of the mllud substation for
l”lhl-ll!l" the blith[llHl It said subscriber does not
answer, the subseriber at substation ‘A hangs up his
reeev {*r and causes. thoe release-springs 34, 35 and 36
10 be pruaacd, into ¢ nntant wlhierehy the line conductors

- 25

2 and 3 are grounded huuultaummsly from the substa-

Ltion ground G”. to the  release spring 36, and through
{he springs 35 and 34 1o the said H)ﬂdULtUl‘S 3 and
2, As a rvault the line wlaya 81 and 82 of the con-
nector E are: CHeTELZe wl mumlmnmmly, and the differ-
ential mla.}r B4 s also cnergized. - As.a result the
 trunk-relcase SPTingR 147 and liS of the connector are

. 30.

prv:-..».?.{,d into contact, w]wwb} the re]mac magnet Y7, |
in scries with the back-release: relay 68 of the Bﬂleuur_
D, and in series with the back-release relay 50 of the |
s{h:,lm' ¢, is encrgized, said back-release relays 68

35

. and’ 50 cnergizing also. . As soon as the release magnet

97 chiergizes, the conneetor skde -switch and” switch
40

+ ustablished as soon as the ¢onnector estabhﬂhea ¢un-
 nection with the sclector ¥. -The said encrgizing cir-
- euit is; of course, ostablished frorrf gmund o thmugh
45 the side switch wiper 83 (whwh is now in third posi-
© tion) to the privatg wiper 103, prwatt, normal 138,
switch sha{t spring 150, confact point 151 to the bridge-
cut-off relay 149, and thwugh said relay to the battéry
- lead 59, thence thrﬂu_gh battery BB to ground G. When
&0
relays 162 and 153 of the selector F are (115!00nne<.~ted
from cach other and from the battery tead-59. At the
 same time that the. release magnet 97 of the connector
. ‘regtores -the confitetor switeh shaft and side switch,
bd as statﬂd ‘the buck-release relay 68 of the sclector I
- ' presses. the release: ﬂprmgﬂ 154 and 165 into contact,

- whereby an enefgizing circuit is ‘established through
the relcase ma.grlat 67 of the sclector D from grouml G’

, 1thmugh the daid springs 154 and 155, and through. the |
- release magnet 67 to the battery lead 59, thente
thtough ba.tt,ery B to ground G. - Said releasP magnet,

Saick relave 41l

{ fully restored.

whereby the ringey generator I is bridged across the .

shaft are restored, and the vnergumg circuit for the
bridge-cut-oft relay. 149 is ln*nkun, said circuit being

sajd relay 149 energizes, the vertical and- mtary line

866,630

relay 50, npon encrgizing, presses the springs 156 aud
157 intu conlact, wherehy the release magnet 47 of the
scloctor O s entrgized by a llow of current from ground
G* through said aprings 156 and 157, and thmugh the
release magnet 47 o’ the battery lead 59, thence 70
i thruugh battery B to’ ground G. The release relay o0,
of course, upon energizing, puts the re Jeasing apparatis
in readiness to restore the switch C, as has been de-

| geribed- in connection, w1t11 the swit¢h D.  As soon as
1{.the ground connection to the.line conductors 2 and 3 79

is brokcu, thedine relays 81 and 82 and the differential
relay 84 at the connector K’ dLénLrgme whereby the
irunk-releasé circuit that comprises the release mag-
net 97 of the connector, the back-release relay 68 of the
‘selector D, and the back-release: relay 50 of the selec- 80
tor C is broken In this way the connector switch ¥ 18
The release ntagnet 67 of the selector
"D fully restores said switch D, and thﬂ releasc magnet

| 47 *of the switch C likewise upon deénergizing fully

restores said switchl C. - However, if the called sub- 85
scriber does answer, a8 soon as he I‘EL‘IIIGVGE ‘his receiver
158, the -switch- hook - rises 'and” the primary circuit
Epl‘lngﬂ 159 and 160 close in contact, whereby a circuit
is established for energizing the back-bridge double-

{ wound relay 88 of the connector E.” 8Said energizing 90

circuit may be traced from the gide switch ground G°
at said connector to the side switch ‘wiper 93, through
the winding 161 of the back-bridge relay 88, through the

| ringer relay springs 162-and 142, side switch wiper 92,

line wiper 102, normal conductor 137, line cﬁnductor 95
146, JJI"I[II&J‘}" wmdmg 163, tranam:utter 164, primary
_{:1rcu1t springs 159 and 160, 1.a*re==~r1;:u::9,1 line conductor

145, vemml normal canductor 136, lme wiper 101,

Elde switch wiper 91, winding 4165 of the back-bridge
rclay 88, through the dlfierentml relay springs 166 100
and. 138% to the battery lead 59, ‘and through battery

B to ground G. The aaid relay 88, upon energizing,
‘and a8 prevmusly explmned shifts, the spring %7 from

‘the non-gmunded battery apring. 86 onto the spring 89,
which spring, since the side switch wiper 93 is in third 105
position, is connected to g;ound G®. Therefore, the

- calling subscriber is provided with talkmg battery cur-

rent Wh,lch flows from ground G through tle said springs

89 and- 87, winding 85 of the differential relay 84,
mtary line rela}r 82 r.ota.ry t.runk conducter 127, trtmL 11G
conductor 116, rotary line conductor 3, through the
“primary winding 28 at the substation A .and trana-
‘mitter 29 back to the vertical line conductor 2, thence

to the tinnk conductor 115 and to the trunk conductor

126, passing thence to the vertlcal line relay 81 atid 116
wmdmg 83 of the différential felay 84 to the battery
lead 59, and through battery B to groynd G.. Of course,

the lme relays Bl and 82 of the connector energize, but

the release of the switches is prevented pince the dif-
ferential relay 84 does not energize. After the egub- 120
scribets are through: talkmg the calling subacrlber may
release by hangmg uphis receiver, at which time the
ling conductﬂrﬁ 2 and 3 are grounded, as glready ex-
pla.mecl "The vertlcal liné relay 81 of the connector,
being connected to main battery through the winding 1256
83 of the differential tela.y 84, remains energized after’

1

. upon ennrgwmg, attracts its armatuxe and scts the re- 'J,E_ such grounding; but the groundmg of the rotary line

Teasing apparatus in readiness to restore the switch D
as soon as the ground conncections to the line conduc:
65 tors 2 and 3 arc hroken. Similarly, the back-relesse |

conductor 3 fiist operateﬂ to effect a short-circuiting of
the rotary line relay B2, whereby said 1elay is deén-
. ergwod and a mal;-cxrcumng of the Wmdmg 86 of 130
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the differential relay 84, whereby the said, differential

relay i energized by the current in the winding B3,

10

15

20

As a result the differential relay springs 166 and 18
are separaled, and therefore the double-wound backs
bridge relay 88 deénergizes, which hatter thesn operates

storing the rotary line relay 82 and the winding 85 of the

battery lead 53. As a resull the rotary line relay 82
is reénergized, and the winging 85 of the differeutia
relay B4 carries current in such direction ag {0 assist
the winding 83 in ils operation. Asa yesult the ver-

tical and rotary line reluys 81 and 82 and the differ-

ential relay 83 are encrgized sirnultanecusly. The
result of this condition is that the swit¢hes are all re-
leased, as described, at the instant that the ground 18
removed from the line conduciors 2 and 3.

It will be understood that the ealling lines as well a8
called lines are protected hy-guarding potentisls. The

calling line #5220, for example, is protected at the | _
+ awitchus even before he has completed a cail.  Hoemuy
release the switches at any time, for example, while the

inetant that the switch shaft. upon rising, permits {he

~ off-normal spring 61 to engage the contact point 62, af

26

30

which time the private normal conductor 83 15 placed

in connection with ground G¥ in order to prevent any

ralling subscriber from molesting the silastation A alter

ihe sclector O has operated as desceribed. On the other
hand, a called line is protected by a gunrding puiential
established by the connector that calls.” For example,
the lne #1120 is protected. by a guarding potontial
which is established by the private wiper 103 when the

‘side switch wiper 93 engages the side switch contact |
‘point that is connected with ground G8.  Thisguarding |

potential 18, of course, communicated to the private

bank contact which is engaged by the said private

35

wiper’ 103, which guarding potential e Aurthermore,

used for energizing the bridge-cut-ofi relay 148 of the

40

b0

Ho

65

selector of the called line, as alrcady cxplained. This
guarding potential is also communtcated to all confact

points in multiple with the contuct thai is engaged by |

the privale wiper 103. If the connector 1 attémpts to
connect with a busy line the private wiper 103 will

meet a grounded contact point while the side switch

wiper 93 is in second position, and while the private
maghet 90 isenergized, and, therofore, while the springs
187 and 188 sre in contact. A eelease cirvuil is there
fore established through the release magnet 39 {rom the
saitl grounded private bank contact which restores the

connector switch. The calling subseriber will then, |

upon finding out that the line is busy, ground the line
conductors 2 and 3 as before, which will operate 1o ve-
lease the switches, as'in the case deseribed where the

called subseriber did not answer. It will be under-
stood, of course, that this releagse oceurs at the instant

that the subseriber sends in the ladt impuise to the ro-
tary hine conductor 3. D

Prom the foregoing it will he seen that T advania-
geousty connect the release relays of all the sclectors, or
automatic switches, directly in series with the veloass
magnet of the connector, in one-long trunk-release cir-
cuit extending through all of the switches and 1nciud-
ing the battery, The relesse relays of the seleciors each

Tuve a Toeal roleass cireuit 1o control, but by energizing

w11 of the roleaze relays simultaneousty, the release
thereby offected between calling and called telephone
lincs i8 practically instantancous, as one sclector, ur ail-

differential relay 84 1o normal connection with ithe 4

[ .

fruding c{wgﬂcmiun from |
SRS AR

Tattery for energizing said release vireuit,

Lt b
£

7

tomatic switch, doea not wait for the other in releasing.

It 1s ohvicus that the resigtance of the vziri-;mﬂ relays

and magnets can be changed or varied in accordanee
with different requirements.  The battery ik proferably

- of fifty woltz, and with the systein as ghown I find thut
“to restore the springe 86 and 87 into contact, s re- |

goud resulls are obinined when the relaygand magneis
are grven the following resistances: ‘The release magnet
a7 of the connector sixty ohms; the release magnet 47 o
the selestor € and the release magnet 67 of the seiector
D sixty chms each; the back -release relay o of
the selector € and the back-release relay 68 of the se-

“lector D one-halk ohm each. It will be understood, of
“course, that all of the relays, switches andd other circuil-

closing devices, of impulse-transmitting devices, are
suitably adjusted to close the different circuits for the
proper length of time, or 10 send the required elpctrical

impulses; so as to obtain the desired regults and the de-

scribed mﬁil_é of operation. |
From the description that. his preceded it will’ L+
ovident that the calling subscriber may release the

side switch of the selector € is in third position and be-
fore the side switch of the sclector D has passed to third
position. In that case, when the line conductors 2 and
3 are grounded simultaneously, the line relays 57 and 98

70

70

+0

RO

90

of the selector D energize simultaneously, carrying the

springs 74 and 75 into contact, and thusestablishing a_

| rolease circuit comprising the release magnet 67 of the

selector D and the back-release relay 20 of the selocter
C. The eurrent in this relesse circuit will tow Trom
ground G4 at the selector C through the back-release re-

lav 50, trunk-release conductor 76, through.ihe springs

=5 aml 74 to the rolease magnet 67, thence to the bat-

tery lewd 58, and through battery B to ground G. Of

course, the release magnet 67 will at once encrgize, and

' also the back-release relay 50, which will iv turn CRUSC

the release magnet 47 to energize. Both release Mmag-
nets 47 and 67 will remain in readiness te release the
switclios as soot. as the ground is removed from the ine
conductors 2 and 2, as is well naderstond. AL that 111-

‘stant (he 1efays 87 and 58 will dednergize, destroying

the enereizing circuité for the magnet 67 and the release
relay 50, which Iattes {namely the release relay 5603,
upon defnergizing, an turn hronks the enerpizing oirenit
of the release magnet 47, thus bringing abowut the re-
lease. . . -

What I elaim 'as myy invention 18—

t. In a telephonce exchange sysiem, the combinntion of
a calling felephone dine, a called i1clephoue line, A Ccoll-
peetor Tor eomploting conneetion with thoe called hine.
yeunk Hnes aud a plurality of fruokiong switvhes for oX-
he ealling line to the sald con-
g sgrounded 1ruank-relensse cirenit suitably con-
trolicd af the cenmnector and extending {hrough and in-
cladine wll of the sald agtomutic gswitches fn series, and &

in s iﬁ]r-pimﬁe.rx{rhﬁnge system., a [}lurallty"ﬂf 8-
loefors amd n ennnector, each selector provided with =
redense relay, sald connector provided with a release Tl -

¥

I pet, und a rrank-release circuit including said magnet andgd

pelavs in xevies with each other, togelher with a soured of
current for enerygizing said micnet and redn s

2. In r toedephone exXchange system, the combinntiion ot
g [irst-selector. i seeond-seletor, connector, o frank-
roleaxe cirvenil extending from the ~ nneglor to thn suid
selvetpnrs, 1 iniking cirenit exeluding said release eirenit,
cloctromaegnets for sald eonneetor and  selectors, sl

»

S

100

105

110

1156

120

129

130
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an putomatic switel, a teleplrone Hnwe,

Houree T of current for tnergtzing

8

¢lectromagnets Included in kerles tn ®aid relegue circui, "y

releage mechanism contrelled by sald eleciromagnets, and

i Source of current for Melunlon in said el e se circuit (o |

tRergize safd electromagn i, | |

4. In & telephone exchigBge systewn, the cambination of
a cnlling telephone line, 'u° e¢alled (elephone e, un Slutao-
B Li¢  connector fn".
with the called Jue, trunk lines aud a yratity of trunk-
Ing swilchies for cxtending conneetion from 1he enlllng

Hne 1o the safd connector, switeh mechanism by which the

calling subscriber controls the operntions of sald O -,
niectar and  trunking switchos, one  of said runkings
switches being Individunl to the calling tnlvpluinu e, o
trunk-release eireait contrallod at the connecter and ox-
tending through all of sald trunking switches, ani o
kource of current for energlzing said relesase cireuit.

9. I o telephone cxehange system, the combination of
means including  a
Huarality of swltches for vxivndillg.tmnm_-t:t'_inn from 1hs
sald telephone llne to the snid nutematie switel, a (runk-
redesre citenlt controlled it the gdutomitic switeh and in-
cluading the sald switcelies i Heries witly ench otlicr, nud 8

osald eirenit to relogse
the putomatic awitch and switeles, | '

G, In u teleplione exchange system, the combingation %f
i calling telephone lne, a culled teleplione line, & Cun-
nector. for completing connection with the called line,.
{runk Jlhey and a plurality of trunking Bwitclies for ex-
tending connection from the calling line to the said COn-
nector, a groonded  trunk-release - ctrcuit sultalily . con-
brolled at the connecetor and cxtending through and in-
cluding all of the unld ‘automatie. switches in series, a
hattery for energlzing sald release circalt, gud BubBeribory’
irlephone tranﬂmitturﬁ :*vculving Lulking curvent from suid
batiery, o R e T

. In a telephone exchange system,a- plirality of se-
leclors and u conmector, each selector pProvided with a
release relay, sald connector provided with g I'l:fil.r'l-l.}-:ti_"“lllﬂ.*.?-
netd, o trunk-reh:yu& clrcult locluding eaid magnet und
relays fn serles with each ather, together with a source of
seriber's tolephone

transmlitter recelving talking current.
from said source, o - o .

compirting the connection divectly

current fur-eﬂerg.lzing said mugnet and :feiuys, and a sub- |

!

‘BRI AL

it ling

plaraliiy

866,638 = .

. In n t{-lllglllfllll- CXth e systean, e +mrnhitt:tll'iu'n o

i1 Iil‘?-;{ﬂ{'h*i*tnl'.{n' socd-selortor, Careetia, g If‘!llhli-
refease elreult extonding from e Cotibeet o o e <y

sidortors o talking cireeit exehiding sabd velegse eiroris

clociromagnels  Cfor  siid rouneetor sl soloctors, <ol
clectromagnets tacduded in st des A sald pelease cireiit,
NRTCHENT nlr*'ll:qltiﬁlu.rnlit!*uilt-ll v sathd cleerromiagne =, g

Souree of eurrent for inelusion In spid release eiregin 1o
CHerEize Snid clect o «, and a Rubseriber's Leloplionoe
fransmittery riwe iy it *mll:in;: curenl from sitid sowree
Do Inon ctelephane cxchiyiioe mystem, Lhe comhbination of
a calling telephane Hie, w ealled lelephone line, un auto-
conmector . fay LI',HIIIIJII‘“II{..:’ The
With the callid line, (rank limes and a plarality of trunk-
Ny switelies far vxtending conicection from (lie callistge lin
to ihe said "-;-w_gmn-i.:lu':'. swicel mechanism by which (he
subseriber contrals e ~eperalions of  sadd eon-
nector aml trunking Switches,  obd” of  said trunkinge
switelios helng edividual 1o he calting telephone lne, o
trank-release eireait contralled at the conneetor and ex-
lending through all of Hulil'i,runkiug switches, n souree of
ctrrent Tor onerlizing said redease cireuit, and subseribops’
telephone L i s fets Fecetying (lKing current from i id
sSullrce, ! B | ' R
19, In a telephone exelrange system, the combination of

an avionatjc switeh, o telophone line, mesns mcluding a
Oof switehen for extending cannect lon froin the

said (elephone line to the said auntomatle switeh, n trauk-

1

release  clrent controlled “af the nutoniatic swlteh - and
including the Mwitelles in series with each other, n souree
of durrent for 1ell¢-1';:i:"ittlj: siid cirenit to relowse ¢ hoe LU -
tmutic switeh and switches, and a subscriber's (elephone
11'1]’]1-51_11”&”‘ receiving tnlklug current . from sfid souree,
11. The improved sorlal trunk-refease for'a plurality of
trunk selectory or Automatle. switches, substentlally s
shown and deseribed. ; . o
SNigned by me at Chicage, ('ovk county, Ilinols, this 1st
day of February, 1907, | o L

- JBDWARD D. FALES.
Witnenses : . .

1111- IFII DBIT-"Y,
JENNIE Nunpy.
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