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UNITED STATES
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Application filed February 26, 1914, Serial Wo. 821,246,

To all whom &t may concern .
Be it known that I, Tarror (. MARTIN,
a citizen of the United States of America,
and resident of Chicago, Cook county, Illi-
nois, have invented certain new and useful

Improvements in Automatic Telephone Sys-

tems, of which the following is a specifica-
tion. . ' -

My invention relates to improvements in
automatic telephone systems and has for its

object several features of 1mprovement

whereby increased efficiency of operation 1s

 obtalined.

gecond subscriber on-the same line.

B B

30

Among the features of my invention 1s the

provision of improved means for enabling

one subscriber on a party-line to signal a
A fur-
ther feature of my invention relates to 1m-
proved means for making a trunk busy—
that is, to prevent this trunk being seized
while the same 1s in use. Heretofore, 1t has
been customary when such trunk is seized
to place a guarding potential on the third
conductor of the trunlt which made the pri-
vate contacts of this trunk busy at 1ts two
ends. Where this trunk extends between ex-
changes, however, it is found that this po-
tential at the distant end was oftentimes
ineffective to prevent seizure of the trunk at

that end: The object of my mnvention, there-

fore, is to provide means for locally apply-
ing this guarding potential to the opposite

ends of the trunk, whereby a more eflicient

35

and effective guarding potential 1s obtained

irrespective of the length of the trunk.

A further feature of my invention relates
to improved means for providing a diserim-
inating service—that is, providing means

~whereby certain subscribers can make cer-

40

48

2

U

‘not make these connections.

tain connections, while other subseribers can-

More specifically, my invention relates to
the provision of & connector switch through

which certain subscribers can extend a call
through certain levels of thig connector,
while when other subscribers seize such eon-

nector they are unable to extend a call
through these particular levels, and thus are

-]-)I-m@_]ited from obtﬂining-GOHI‘IEthUH with

the particnlar subseribers connected with the
trunks located on these levels. |

These and other objects of my Invention
will e more readily understood by reference .

to the accompanying drawings, In which i

L

L
:-?,,1

have llustrated my invention in connection

with automatic switches of well-known
Lypes.

Figures 1 and 2 taken together show means
whereby one party on a party line may es-
tablish connection with and ring another
party on the same line. Means are also pro-

vided whereby a calling subscriber A" 1n a

certain exchange may establish connection

with a main exchange through the medium

of a vepeater in a third exchange.
Figs. 1, 2 and 8 taken together show
meéans whereby a subscriber A’ may estab-

1ish connection with a subscriber A through
the medium of a discriminating rotary con-

nector oJ.

- Referring to Figs. 1 and 2, [ have shown
diagrammatically a polystation subscriber’s
line, together with its individual switeh C at
the central office, a master switch D, a selec-
tor £ and a selective device H for selecting
different. groups of frequency ringing re-
lays H’. The trunk lines leading to the se-
lective deviee H terminate in a level of the
first selector banks. Other levels of the said
selector banks contain trunk lines leading to
a main office through the medium of repeat-
ers located in a third office, while certain
other levels of said selector banks contain
trunks leading to selector switches F.

Referring to Ifigs. 1, 2 and 3, 1 have
shown diagrammatically a subscriber’s line,
together with its individual switch O at the
central office, a master switch D, a selector

B, a selector T, a discriminating rotary con-
90

nector J, the called subscriber’s line switch
(7 and the called substation A. At Band B’

there are shown batteries for furnishing cur--

rent for operating the central ofitce appa-
atus and for talking purposes. The sub-
scribers’ substations A7, A2 and A -are of

any suitable or approved typé. Referring

to the substation A, each of the substations
shown herein comprises the usual receiver
2. transmitter 3, switeh-hook 22, ringer 4 and
condenser 3. Being an automatie substation
1t 1s also provided with an impulse trans-
mitter or calling device, which 1s represent-
ed herein by a pair of impulse springs 6 and

7 and an impulse wheel 8, which latter 1s as-

sumed to be controlled through the medinm
of a finger hole dial (not shown) 1n such a
manner that the impulse springs 6 ana 7 may

he momentarily separated a number of times
‘corresponding to each digit of the number

to be called,
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The subscriber’s wh*:zrhm} .ﬁ“*"a,b O 38
ot the general fvpe of subscriber’s swiiceh
shown m British patent to R. W, James No.
26,801 01 1906, being, however, of the pﬁrth
e va disclosed 1 But .11 pﬂmt > 145,
Mavtin Er 1419 of 1916, "This line switch
comprises among other details plinger
(not shown) attached to the end of a go-
called }Jialmre T 9 which 1s coutrolled by

T

the magmet Ji}
four win mﬂﬂr-;., k¢
i, a cat-off or

Lhe magnet 10 COMPTISeS
amely, a pull-down winding
aolding windis ne 1
. T =
; WV Win

r -:--ln.l-
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| he jine re im, 13‘ 16
be more fiziiy e: ’)Luned |

ne mz}.sste
eral £ o0 gs u’m* tisclosed in British Patent

No. m{: 01 of 1906, referred to above, helny

el
}10"‘"*9? or, of the }}E‘H”Lh,ilsﬂ? type *"ﬁbd(}%ﬂd i
S&m British Patent We. 1419 of 1910, The

mastor switch, as iz well

unction of the

}mf) ¥, 15 to maintain the plangers of all the

idle line switches in position to en page the
terminal of an idle trunk line.

the first delector switch I is of the o -
eral tvpe of sélector switeh disclosed in
Unlied States Letters Patent No. 81*‘” a21,
granted binreh 18, 1908, to Heith, Frickson
and Hrickson, except that the s0-¢ :ﬂ?e I side
switeh 18 omitted and the civeuits ave modi-
fied to J Pt the switch to y operate in & sys-

: vich it is controlled | by 1mpnlses dfh
Eiv-.;:zﬁ-:?d {}‘;’431" two sides of the line in series.
; other details ‘,..th, selector Vs
| T&} AR
set of wi ])oz'.; 93,
?1 Attt (not shown)
{ movement controlied

25 and 27 carried upon a s

which has a vertic

£y “h: vertiear msgnet 28 and a rot: LY Nove-
ment contvolled by the rolary inmgnet 26
Phu ” eratiovs o7 {hie avions DRTLS OF fhe
switeh are conrrollod fhyoneh the meding,

viteh T 13 of the came TOT -

wized, appiie? 1*mmntr current trom their re-

',n%t:m“{:’
ringing enrient of the

com- operate’ the- ringer at the s bstation A%

S3nong
prises & bmfz i contacts arranged in hori-

]m"ﬂl.;, ’ﬁhlt*h umtcu*i% ..fu*“:

ot the donble-wound Hne re :-.3_*-5* (; Mems
bl !
;

5 %
-
Jarmad
-
o
Eﬂ
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}--h.
E.h
E',&
e
o

On ATE Proy ideﬁi_

magnei E";L ' Wmchﬁ upen energizing, with.
araws the retaining pas *-,ﬂs irom the shafi.
The springs 82 and 83 close oniy when the
switch shafi has heen raised One or ore
steps from s lowest position. The relays
34 and 35 are slow acting—that iS, ?‘ah}gs
which denergize s}_owly a,Ftﬂz their sner-
gizing cireuits are broken.

Zhe mng-back sel%twe cwwce  com-

Eﬂ ;EF:[ JI}{P {_}‘L}lﬂ ii?i 1’1118 ]e E‘TT}- E}S E}G t"'h"'
50, W Hmn are carried upon a F‘*“mu:;f. shafs

noy snown ) and are adapted o he advancad
step over the bank contacts 39, 40

1 L |

’rmmmf.,

and 41 mmu;}h the medium of a
£}

nagnet f}::&. The magnet 43 15 a 1‘{‘-:115*1% na%-
net, ‘s‘:-’h? , when energized, withdraws s
aolding pa‘m trem the 71@1& 01 é;u switoh
and allows the wipers 0 be restored 16 nor

mal position LY a spring in 2 well-known
aanner. Thne off-normal sontact 44, whie g
s inciuded Iu the circult of the release mag-

net, 18 controlled by the shaft of the switeh

’ 1

be closed Gi’lh! when said shaft is po-

aLeG one ob more steps from its normal posi-
Sion. :11::. m‘.}u”mﬂ of the switch 1s con-
4

e calling subscriber ¢ tnrough the
g fzfmbiﬂ-wound hne L]Tﬂ
he e 47 {nm 48 are relayve y Iiiﬂh ta-
ANATYILE Sio“ﬂr atter their ener: ing eir-
2 1broken.
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i ringing device H’ comprises QINONE
siner detatls g S@leﬂcm 1 aterrupting device
., topether with a group of relays and tweo
PONEINE Cuirent gm@m%m Th{" solenoic
mterrupting device K, %.fhen I operation,
onirols circuits t hmugh the ringer relays
U and 50, Kach of said relays, when ener-

s R/ and - I{" to the hne
‘“*311‘*&1:%:5 91 mu:; 62 of the ring-bs ck
‘we aevice H, The pparf.a,ti S A8 h{‘;

s adapted to be used in conne hmﬂ
wmh. a tour-party line system. The four
Feneraiors H-’,-R{, R* and R (me i‘-"'{}ile};‘fi-
tors 8° and B* not being shown® }. proditce
ringing current of four ':ilﬂ'{%ﬂn.i’r-iL characters,

the ringers 4 of ihe different. SLbei’?thl%'

may be arranged in any well-known man-
ner 1o respond only to the ringing current
from their correspond; Ing generator. -
the generator R’
proper charactér to

cenerator

th

generator R may produce current to- i‘per
afe the H‘""ﬂ‘(‘ at the substation A® (not

stiown ) ! the generator B* may produce

FECIL G-opersie the vinger atb the fourt)
-mh.smtl(m ’““N ( not ﬁ-.hmv“;).. iach set of
it contacts 3%, 40 and 41 (only two sets
0f which ape Shmvn) fead to a ringing de-

3 _L‘l g - . -
in e mimm
3
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”1 {}I?.
may  produce
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ators B oand R

viﬂe H’. Thf, first set of wntaci:s? namely

51, 52 and 53, is connected to the ringing
frimlce H’, which device alternately ﬁpphes
ringing current to the lmc from the gener-

“The second set {}j: CON-
tacts 18 connected. fo a ringing device H’

| (not shown), which device “alternate ely ap-

foeri
Ly

plies ringing cur wm to the hne from the

Fenerators f and °% The thlrd set of con-
tacts 1S C()imﬂ(ted to a ringing device H’
{105 siown ), which deviee %lhnmatdy
ie ringing ctrrent to the line from the
1101 zt{}m ‘r{ and B4 Th tourth set of

“-eonm ts is connected to a vinging device H’

\not shown), which device alternatel v oap-

.;yh% Hnﬂ*mg current to the line from the

generators BBF and B® The ﬁfth set, of con-

tacts 1s connected to a ringing device H’

(ot shown), which device altema,telv ap-

| gule ators 17

%)

Bt

'35_1? CLSI 3%

plies ringing current to the line from the
e

:;E,_liii A% .

tacts is counected to a ringing device H’
{not, ":3].1()1?11),} which device. %ltematelv ap-

plies ?*1110%1;_3 current to the line from the

}gez}ﬁrrﬁ.;@h W8 and B From the foregoing
it will be apparent that 1 have connected the

mﬁ*&zmu generators to the different devices
n such a manner as te allow any calling

mzb%flb@ * {0 %mnal ATV {)ﬂlel’ subsecriber on
8 owxn line, Hor em-h_pk if the subscriber

u---—|-

at substation J‘r vishes to cedl the subseriber

" he Wﬂ] cause his line to be
,;.eli_ setive device H and then

at substation A
connected to g

operate 1t to rotate onto the third set of con-
are con- -

40 and 41, which contacts :
nected w:tth 5 device H’ which supplies cur-
vent from the -generators R’ and R* The

ringing curre:ﬂt from the generator R7 will
while .

ﬁnerate the mlied subsmtmn bells,

the ringing current from the generator R?

will Gpemie the mllnw substation bells.

The repeater T }S ushd as a means of re-

peating impulses from a substation at one

the dlow acting

50

tpoul g i o
AT TS R

l::c}mnge to operate switches in another eX-
chunge. - Among other detalils it comprises
the double wmmJ retays 54, 55 and 56 and
relays 57 Etl’ld 58. The slow
acting 1'@-}*13? 58 cperates to cut the condens-
ers out of the circult while the 1111{)111&% are
being transmitted. '

The Seleemr K is q1m1]fw to the Selector 15

shown in Tig. 1.

The connector J is of the same geher_a]
type of connector switch as that discloged
in United States Letters Patent No. 815,176,

granted Eim eh 13, 1906, to Keith, EI‘ICI{‘SOH
and Erickson, the circuits, h(:awever bemg
modified to adapt the switch to {}pm ate 1n
a system 1n which the central office appa-
ratus 18 cont mhed by impulses delivered
over the two swies of the hne in series.
sirenits ave aiso modified tp adapt the switeh
to operate in 2 system {Jmmmfmw the prin-
cinles of my invention., Like the selecters,

JLAL AW
-ﬂ'} Eﬂ!b{\j* rﬂl‘:'l..-‘l IFL"".'

mTh

. h i3
i*.f’.-u -3"1' IitgLé T’t 11}.1

‘magnet 71 1s 'i;ha usual release mmmt

plied to the called line or trunk.
signaling machine L, as represented herein,
comprises an induction coil or trans forme1

_’T‘hfﬂ 51‘%:&11 set of con--

from the first selector b..ml

" The

n shatt {not  «

s, i o -E- 3

SROWN ) carrying L-h(,— Wipers 09 60 and G1.
Being a so- m]led mtaw connector on the
top 161*81 and alse of a diseriminating char-
acter 1t 1s provided with the mm'mml re-
lay 62 and an extra shaft wiper 63. The
shaft is controlled by the vertical magnet 64
and the rotary magnet 65. " The usual side

switch comprising the wipers 66, 67, 68 and

.68 1s controiled bV the -private magnet 70

Thu
ﬂE‘
line relay 72 1s connected to the line through
the reversing %prmﬂq ot the so-called bach-
bridge felfw 73. 'The ringing relay 74 is
the meuans by -which ringing current-is ap-
The busy

in the nsml and well-known manner.

the primary winding of which is included
in a local circuit Wlth a battery and an in-
terrupter of high frequency. Through the
medium of this interrupter. an in temupbed
current 1s mupphed to the primary winding,
which induces an alternating current in the
secondary winding, vherobv

ceiver, |

The s:ubswuon A and the lme switch, C”
are similar in all respects to the subsmtl@n
A’ and the line switeh C.

~ Associated with the trunk line leaduw“
to the ‘.i@p&lf&lf:
1 (which are located in another exchange)
15 a group of holding relays O (only one of
said relays being shown) which are for the
purpose of supplying a holding ground to-
the first selector and also for the purpose
of putting a. guarding ground potential on

the private ban]{ contact of the trunk lines
in the banks of all the first selectors that

have access to the trunk lines from the first
exchange. - The repeaters I place a guard-

when said
| Wmdmﬂ‘ is connected w 1th the subscriber’s
line, a buz?mﬂ* bmmd i1s heard . m the re-

70

80
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109

ing ﬂwund potential on the phmto bank =

'_Lomacts of the trunk lines in the banks o1

the selectors which have. access to said trunk
lines from the exchange 1in which the said
rm)eat{”% are located.

A general deseription of the- appmatus
]hﬂfmfr been given, 1t will now be explained

how one of the subsu‘_lbe] s on the party-line
may signal another subscriber on the same
line. For example, should the subs:riber
at substation A’ call the subscriber ut the
substation A2 both of whom are on the same
line. It is assumed herein thai: the second
level of the first_selectors
reverting call. purposes: For this purpose
there 1s cﬁnnected to the contacts of this level
a plurality 0{* trunk lines, each of which
connect to « ring-back %emﬂtﬂ"{, device H.

15 reserved for

116

115

120

125

Upon the unmvfﬂ of the recerver*from the. .

W jteh-hook at the substation A" prepara:
1

tory toome 5;‘“;: a call, an energrng
r "i "?‘-""."': e "‘
U through the ime wioding 13
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Lo ..._;' Bl ’ -

of the individual switeh o, themb}f atiract-

ing the line armgatore é';" Tl natire,
npon  belng atiracted, a - cirenid
through the pull-down {3{311 11 ;%_,,1 8ET1eS .?E*lLfi
the auxibtary winding 14. The pull-dow
coul, upon ‘ene m ing, attacts the *ghl“fl"'ﬁ‘i‘
~arm 9 to force the Efmm‘“ er Inie the % il o1
springs 16 to 23, 1ng it alse operates

oo id
ot

20

BD
o

o0

oH,

o0

. _lmscingr eircult nllfff)im“ dm cnt-of

mifted over the circuig
~ground 7 through the contact of springs

ﬂle cut-off a;rmetu"a* 15 meie Y dmcen%w_

ng the line Wmumg 13 from the i ine.  Lhe
M‘mca,hwe 75 does not ail back 1 1‘*’?’1}’31#: ihtd*“
ﬂﬂ‘ﬂ(—}“ﬂ owm**r to the fact that Lm 1“111@111@-
14 15 ,a‘::tﬂi in series with the puli- {m T
Upon the phmmr a1

T

‘s’.l;-l{'L
C being at-

tracted the spmngs 76 and 77 arve brought
togethen - to short-cireuit 1hL a{*uimi“ wing-
ing 14, making same shg}ml v %m‘"ﬂ acting.
The armature 75 being slow to f211 back
atlows sufficient time “{ﬁf 2 im{izi g cireuit
to be closed in the switeh shead for the cut
oif or holding wwnding 12, ?fi-armgagjen’aem
of the springs 16 and 18 wuth the springs
20 and 23, ves pectively, extends ihe sub-
seribers’ Hines to the line relay 30 of the se-
lector B, The 0}

tine relay 30 of tha selector
switch ¥ is therey pon Ezwi*rri:f;eé closing &
cirenis thr{m oh i he 1 --

WUPON ener G‘i*?mfr Mﬂ%es J]e above-mentioned
**‘-ﬂdmﬁ‘
12 of Lhﬁ fine @wm'h Thik
tends irom ground (° thmg
78, bank springs 21 and 17 and

\?mdmw 12 to d‘!e patiery lead 100.3_ thence
*‘311 uwh batiery B3 n& o] ronnd 3. The wind-

RN
11*,,?*

123 upon energizi ‘ig;:{;;a e armaturs
15 ,.;md the plunger arm 9 171 thetr oberated
sositions after the eircuit of ‘th.,; puii-down
winding 3 is bm zene by the falling back of the
line armature 75, A g’l‘i&l{]“l"f'_f“h}llﬂd 1O~

tential 18 supplied to the connector private

bank contact of the calling line us soon as
the velay 34 1s energized, lh]s clrcuit ex-

tends over the circuit just ¢{raced to the bunk
spring 17, thence over the conductor 2+ to

said private bank contact. The CHergIaa-
tion of the reiay 34 also pi ‘epares a ci reuit

for the vertical magnet bw; bringing 1nto en-

ge.gement the springs 79 and 80 and '()g}@m
the circuit of the release magnet 31 atb the
springs 81 and 80, -
The calling subscriber now z:}pmmﬂs his
alling d@mw for the cdigit 2 whereby the
5111}552{11“}(;11 mmpulse springs 6 and 7 are sep-
arated- twice momentarily, each time break-
mg the circuit of the selector hine relay 30,

Lhe relay 34 of the selector being slow act-

mg does not deénergize during the momen-
fary interruptions of its cireuit by the line
relayv 30 and consequently, each time the lat-
ter relay deemagme h.a umpulse 1s frans-
@'ﬂitﬂnd g

42
and 53, springs 84 and 83 of the "ﬂlﬂy 86,
upmwg 80 and 79 of the reiny 34 mmv.r}f;
and the vertiss! magnet 28 o the bafl e3

T

£16

PO

o

a8

_ [
8{3 Tiv i,._:_:--";
: ”’“‘C,“i'q ST

20 from Cop

; : ) . _ 7 £ A:’}t"ﬂi:ﬁ
T . ' iaﬁﬁgah’f =

lead 100. The vertical magnet recelves fwo
impuls 568 over this c};rﬂm‘f "ﬂ!; operates 1o
raise tne switeh shaft and wipers two steps
t0 a position oppos site the second row or level
0f bank coniacts. The of-norinal s springs A2
and 82 cloge is SO0 &S ‘:‘:iiw shatt is T*aiséd
- one step, but the clreuit ne release mag-

net 31 wtill remsaing {}pen M the springs 80
{md ‘-‘1, The slow acting 1‘*31:‘@? 35 18 maln-
1t energized ;}mu on- while 1m-
, being sent th igh 16 to the ver-
! or @d D081 1011

”‘O‘lﬂ'j

rye
S m g
extending fron
m;-{m;h tihe springs 87 and L% indd the re h}?
6% to the :J:.‘;L*{:"{*y leaa 180, 3'1“3;_, volay 59

upon energizing, closes a lo Jz_fng cireuit for
itself extending fro om ground (+* at the reiay
34 through the springs 78, rotary magnet
czp‘%*mrs 90 and 91, oif-nor mal qm ings 92 and

93 and the sprmg:a 94 and 98 ¢ the veiay 89,

czﬁﬁe% a~ Qi}i‘ﬂuii}

.-d.

thence mzﬂw}s the :-:3&..}:5@.:;: &5 f.t: the battery
lead 100, Thus, upoen fhe deenerglzation of
the i*ﬂd} 35 p*‘ﬁfé the last nnoalse 1g de-
Hvered to the vertical magnel, the relay 89
YEMAS energ 1?{3(7 and & it of

-

rotax ry magu_ez 18 clos sed.
tends frem ground (° throuo oh

78, 90 and &1
51,

circuit ex-
the f.:pszrf
, 92 and 93, 94 and 95, 88 and
111t@r11m’mr springs 96 and the rots Y

‘magnet 20 to the battery lead 100, The ro-
mrv magnet, upon enﬂ rgizing, rotates the

W 11)615 One aiei}? and, by Gpenw ¢ tne springs
90 and 91, d”'commc (s ground 3 from itself
and the relay 8¢ 1t the first me line of
the second leval is idle, thﬂ relay

vy B9 deéner-
V785 AS 30011 as the springs 90 and %1 are
opened. 1f this frunk lne is basy, however,
the 1}‘"11{%& wiper 26 finds the contact wlﬂl
which it engages provided with » ;{.}Hululﬂﬂ

r}‘i‘(ﬂ !1‘:{ }}r}épﬂ iﬁl '17111611 15 "?'f;?.ii%ﬂ ‘L P'-..[ l'u* ...IL;'L- .

&1, ﬂn mwﬂ the Sl“l’“gb 91 51:;(1 93, there-

by plevemnw 1 11*0111 aesnergizing. The yo-
tarv ma f};ﬂﬂfﬁ however, deénergizes when the
springs 96 dis senguge, regay dlﬁ“‘ﬁ of whether
the relay 89 remains Qliﬁ-‘_“laﬁif or not. -If
the relav 89 remains mu'ﬂ'med the circuit
of the rotary magnet will be again closed
S00TL as the armaiure {Ei(‘i x}ﬂici{
enough to close the springs 5. The ¢ tary
mﬂaﬁnu will, therefore, operate in the man-

1{3] "ir

ner of a buzzer to advance the wipers step
.
by step over the contacts until the non-

grounded contact of an idlﬂ trunk
f“l(]]f‘d by the w 11301‘ %ﬂ whei

9 dednergizes.
grang, whether

enpon ihe relay
The I‘E‘ld" S‘*} 1101 aoeney-
111{37' (31:¢3 Or fj T (‘.,F'l]. (}I)Q]_

i
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75
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Yot
N
D
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11a

120

tions of the rotary magnet, permanently
breaks the cireuit ~}i the magnet 29 and
{-

closes me cirenit of the w.'zt(’hnw relay 86,

The eirenit tlwum, g 1¢} 1{1&? H(} (X H*Hd.%
rom LU | (32 111'{}‘11?‘;1 the £31)

]‘1“;} nfil.. 3/
anl 9&-3 g iilld {?ei {4 dilfi D& and the relay
b{iLL 1“.

| ¥
. (303 F13 .
ad J the. relay 86,
1 L )

»
i..u".:.'.tl;b;:t:rlziiitri i

15 é"a fhie Tine yelay
RS 1 ?'.:' as the Line connee-
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tion over the heavy conductors through the
Wwipers
device H. As scon as the connection is com-
pleted with the selective deviee H, the line
relay 45 becomes energized. This cireuit ex-
tends from ground (+° through the lowe
Wmdmw ot the relay 4 ",._Jj ”} orings 101 and 10“)
of the switching 1{,1*1“} 47, conductor 103,
wiper 27, thence over the he eAvy umduatms
to and through the substation A7, back over
'1'10 heavy mndnctm‘ wiper comhmiof
104, springs 105 and 106 and the uppet wind-
ing of the relav 45 to the battery lead 100.
The relay 45, upon energLzIng, closes a cir-
cuit through the slow relay 46. This cireuit
extends from oround G thmrwn the springs
107 and 108 and the relay 4
lead 100. The relay 46, ujmn energlzaing,
opens the cireuit of the release magnet 43 at
the .s;pmw*’ 109 and 110 anﬁ closes a }wﬂdmgﬁ
ground fov the relay 86 of the sel e:*to i and
the winding 12 of the line switch €. Said
holding cireint extends from ground {7
mmml the springs 111 viper 20 and the
springs 94 and 88 o f the rel av 89, thence
through the relav ¢

_.u}

86 m the battery tead 100,
The h{)]{;l‘l“ mmmd for the winding 12 ex-
tends from nlrmll(i (7 over the circuit just
traced to the point 112, thence tlirough the
normal springs 93 and 92, Interrupter

sprigs 91 and 90, H})imm 21 and 17 and

the winding 12 to the hattery lead 100. The
apparatus 15 now 1m readiness for the opera-
tion of the dial for the second ﬂw;t T'he
ring-back selective device H must now ob-
erate to seleet one of the 1‘1]1ﬂmh dm;f.if;f.es.-; 7.
It will be ween from the for egoIng deserip-

tion that the contacts 51, 52 and 53 (the first
set of contaets of the second banle level) con-
nect with the rimging device 7, which de-

.ﬁ..t; l}

vice 18 connected wnh the generators R and

il

B2 and as the subscriber j..” wishes to

ﬂ':e stbseri oer A% he will next eall the digit
1. which wili connect his line with tho [1]&3
rimging deviee i

The operation of the calling device for
the second gt 1 opens the circuit of the
relay 45 once. rﬂm s]e:}w acting relay 40
does not d:f-'-vn@rn*im during the momentary
interruptions of its. cirenit by the relay 45,
thereby preventing the first wlﬂct(} 1D .ﬂn}_
the Hne switceh C f?‘{)m 1‘@]&1%1115 One im-
pulse of current 1s transmitted over the cur-
cutt extending from oround G° thy m'{ﬁ,h the
contact of springs 107 and 113, spf_lf*‘g:{ 109
and 114, relay 48, rotary magnet 42 AN
the side switch wiper 115 (in first position
to the battery lead 100. The rotary mag-
net yece ving one impulse of current over
.qud circult. operates to rotate the switch

haft and wipers one step onto the contacts
.)1 52 and 53. 'The off-normal springs 44
and 116 close as soon as the shaft 1s rotated
one step, but the circuit of the release mag-

net 43 still remains open at the springs 110

s 25 and 27 to the ring-back selective -

; to the batter y .

switeh 1 5{*(‘{}1‘1(1 POSI it10n.

L

and 109.
tained in its energized position while im-
pulses ave. being {r amm}tted through 1t to

The slow actmg rehy 48 1s main-

the M}LHT magnet, and 1n 1its energized po- .

sition closes a cireuit extending from ground
(® through the contact of springs 118 and
the mLu 119 to the battery lead 100. As

300N as tlm relay 48 deénergizes, the circuit

of the relay 119 13 broken at the contact of -

springs 118.  The relay 119 deénergizing al-

lows the side switch to step to second posi-
tion 1n a well-known manner. |

The subscriber A7 now replaces his re-

ceiver upon the switch-hook. The line relay
H then detner f“"]f(i‘m its cireuit being open

t the contact of springs 120 and 121 of the
abstation A7 The relay 46 being slow
Lu:,tmﬂ does not 1111111(4{11.;1&111? 'ls;?:iiu_mgme, thus
nmmmmmﬂ the relay 86 of the selector I
and the “‘Nﬂ(hﬂﬂ 12 of the line switch C en-
er'gized until a new holding eircuit 1s com-
sleted.  The relay 45, upon deénergizing,
L]()&t‘ a circuit extending from Qfl‘(}llﬂd (30

1111“}1{111 the confact of pung;: 107 and 113,
springs 109 and 114, relavs 48 and 122 in
sertes and the side switeh wiper 115 (1n sec-
ond position) to the hattery lead 100, The
relay 48, upon ene '*nlfmfr, agaln closes a cir-
ctilt t.-hmu{f’l the reiay 119 to tne'battew

lead 100, the relay 11'1) holding the side

i %

1*;;011 energlzing. clme

rom ground (o0 through the contact of
[‘**‘11105 123 and the slow acting relay 46 to
the mtton lead 100. "The re lm 46 thus re-
MYINs ene rwme{l., malntaining the relay 86
of the selector ¥ and the w.lmlmg 12 of the
line switeh ( encreized. At the same time

v cirenit is closed ex hmuum from ground

10 (Fig. 2) through the whw 125, bank
contact 53, wiper 87, contact of %prmns 126
and the velay 47 to the battery lead 100.
‘T he relay
therefore the relay 47 d(.}(;"fb‘ not receive suf-
fictent current to operatively energize. 'The

'1”*]:.1‘;’ 47 does, homw , recelve w{ﬁ”uu}tuu-

rent when in series with the relay 49 or the
relay 5O to ()U‘Idil’x’*]'«,-‘ ererrize.
fay 125, upon energizing, closes u circeuit ex-
tending from ground (i at the solenoid K
through the wiper 127, contact 128, right-
wmnd winding of the velay 129 and the
rings 1350 .;111{1 131 to the battery iead 100,
10]*11*’ 129 becoming opert ﬁwdv Crer-
1l (‘U‘f}l[]Lt a2 cirelit extending from
oyound G thro ueh the
windings ot the solenoid 132, contact of
springs 134 and 133 and contact of the
aprino*% 130 and 131 to the battery lead 100.

10(:1{111@ circuit for the relay 129 extends
from gmtmd (12 thxmwh the springs 135
and 136, right-hand wmdmﬂ of the .relay
129 and contaect of springs 130 and 131 to
the. bmew lead 100. 'The solenold 132
energizing, ralses 1is mha,f*‘" 137 and wiper

{
i

1’_
i
TR

iio
5“15

125 is of a high resistance and

1he re-

, upon
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the

.
tors g2

‘te the generators R%"and R4,

the generators R

1,280,853

upon the contact 44 is opened and the mag-
net 43 pu’*mlt‘tad to deénergize. During the.
energization of the release magnet 43, con-
tact between the springs 156 was cla%ea thus
supplying a guarding ground potehtlal to
the bank contact 157 dmmﬁ the release of
the selective device H. The deénergization
of the relay 86 of the selector Pompleteg &

circult extmflm{r from ground G* through

the springs 82 and 83, 5p1mgs 84 ana 8.&
springs 80 and R1, off-normal springs 32 andt

83 and the release mmmef 31 to the pattery.
lead 100. The magnet 31, upon energizing,

permits the shaft {;i the selector to e I‘e—-
stored to normal position, whereupon
contact between the springs 82 and 33 is
opened and H’IL release magnet permitted o
detnergize. The enercization of the release
magnet 31 closes the contact between the
springs 158, thus completing a guarding pom
ienhﬂ to the bank contact 21 dmmﬂ the

release of the switch H. The relay 46, upon
dednergizing, also opens the circuit of the

holding w mdmﬂ‘ 12 of the line switch C and.
| th{* inm switeh 18 permitted to release,

&

1{“”1111(3 to 7{*1{‘* 2.-the conductor 1538 1%
shown dotted. Tt w IH be readily seen tha

it the contact point 160 1s joined to the con-
tact pomnt 161 by means of the conductor
159, the relay 49 will be ener gized twice and
thﬁ relav 50 once during 111@ return motion
of the shaft 137 to normal position. There-
fore, the called subscriber will be signaled
twin:{l wiiale the calling subscriber will be
signaleéd only once. Tt is now appar ent that
a different method of grouping of the gen-
o ﬁma will be necessary. ’T‘he generators
Wil
cdevices FI7 in such a4 manner as to ﬂf’md ANY
calling subseriber access to a ringing ‘device
H, w hwh deviee will signal the called sub-
seriber’s bells twice whﬂe it 18 signaling
.ﬂhu.g,z subscriber’s beils oﬂly once. 1
will theretore connect the genemmrq to the
twelve different ringing dem%% m the 1oi-

lowing manner: The fivst rmg‘mﬁ device H"

1s connected to the generators B and B2 the
1@{3011(” device H’ to the generstors R’ &11{1
B3 the third device Hf to “the genemtors B’
and B the fourth device H to the genera-
and R, the *‘i:%'th devw H’ to the
generators R? and RS the sixth device I’
“the spv _111:}1.
" to the generatois ®° and R’ the

o TR 8

f:{:*"i‘”}ﬁ H’ to the gencrators B3

tevies H :
eighth
and K tne tenth device H” i*:o the genera-
tors R* and R’. the eleventh device H’ to
and. R? and the twelfth
device H' to the generators R* and % As
there are now twelve differ ent ringing de-

V1Ces _{E'" we must connect two lev elf-s ef the

msr, %o]:}cim b.mks; iﬁ ’rhe %im‘* "11‘*@ f?ﬂvw@c‘*

mf avvess to a pm‘{: 04’ the ringing wmy &e-

-ilt:a :

~and the selector X have herein

he (‘*f}‘n}]e(‘ttd to the different Mnging

“of the selector E energized.

- &h@ springs 93 and 52,

ano
R2 the ninth device H’ t{) the generators R

—_—

vices H’ fmﬂ the other level ha RVTILE aceess

to the remaining ringing mLW deweﬁs**lh
It having been expmmd nROW 2 *‘m"emmg
call may be nmdaq T will new explain how
the subscriber A’ may call the subscriber A,

whose number is &901 The substation A is
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one of a number of 9111111&1‘ substations W hose

normals terminate in bank contacts in the
tenth level of the connector switch o.
said tenth level of said connector mav bhe
used where a buﬂsumqr-s house or private
branch exchange, for instance, desires to
have a plurality of trunk lines extending

to the main office, but wishes to be given 01113? |

one number.,
since the operation
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line switch ©
before been
des::rriba&d we™ will assmine that the sub-
scriber A7 has 1*e,mmred his receiver and ro-
tated his {hfﬂ for the first digit 4, uanmctmn
the wipers 25, 26 and 27 of the firet selec:
I with the bank contacts 162, 163 and L}%
Ag soon as the connection is « ‘-}ﬂlpl@hﬂd with
i’hﬂ conduetors 165, 166 and 167, the line
elay 168 of the selector F is energized.
jmi% ciremif - extends t"x:om oround GV
through the lower winding of the velay 188,
springs 169 and 170 of the IB].:IV 17%. -con-
ductor 167, bank contact 164, wiper 21 over

£ the

the heavy conductor to the wb%tfatmn JEY

through the substation A, over the return
conductor. viper 25, bank contact 162, Con-
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cnetor 165, springs 172 and 178 -and the .

upper winding of ‘the relay 188 4o the bat-
tery lead 100 The relay 168, upon ener 217.-

ing, closes a cirenit through the siow actine
relav 174, said eivenit extending from ground
(1° through the contact of SPINGs 175 and
176 and the reiny 174 to the battery lead 100,
The relay 174, npon energizing,

the Eaprm 5 177 md 178, conductor' 166, bank
contact 163 and the wiper 26 to the point
112, at which noint the ciremt divides, one
;}ath ﬂxt{mdmw through the contact
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springs 94 and 98 and the relay 86 to the -

bm&mer}?' lead 100, maintaining the velay 86

31101“1 oh
qprmm 91 and 95‘3
hank contact 21, 1‘**1‘pe; 17 and the winding
12 t6 the battery lead 100, boldiig the wind.
ing 192 of the line switeh C ener gized.
relay 174 also provides a gmudmﬁ oround
P ot "hmlfﬂ extending from ground G7 thr ongh
the springs 177 and 1 78, conductor 186, bhank

branch extends Trom the point 112

contact 163 and thence to the corresponding

contact 1n the bank of each selector switch
which has access to the selector ¥

The apparatus 1s now in position te re-
celve 1mpnlqeb for the aweﬂd digit 2. The
action -of the selector I* neing similar to thai
of the selector K, a descri }ii{m of L]f_m Same

will not be given m d&tdﬂ The subscriber

at the ._,ulamumn A" now operates his dial
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net 75 in saries,

tions of ity circuit by the relay 72, so that
each 'éai"*r:- £l 1@ thter' “l?id‘y 15 HQEHQFﬂIEHf}. a
CLICUlL 1¢ d exfending fi rom nioané (518
'{'11}‘_&{ oh 194 and 204, springs 206

and idO reloy 12-{}’;"':, "ﬂ*ﬂlii{:ai magnet 64 and
the side switch wiper 86 (in fir st position)
i b.;at ery 1. fhe e ve ertical mawnet receIves
ten u:npﬁ’igeg Over this eireuit md operates
ic vaise the switch sl mft and wipers §9, 60,
61 ..a:d o3 o a posttion opposite the tenth

]

The rclm* 207, which
s with the ver’tmal mag
| remming in its CNETgIZed position dur-
Ing the entive time that impu lmm are baing
sent throu gn 1f, and ceperates {0 close th
cireuit of the re L‘EH/' 208 and the private mag-
said civenit extends from

lovel of hanlz e@nm{ztm
wag Ineiuc md 1N Serie

o

LL-’ L g

ground P through the springs 209 and
210, left-hand winding of the private mag-
net 70 and the slow acting velay 208 of bat-
tery B, The connector J Eei‘f‘lﬂ' A I‘QL- Ty

B

COnlecior ¢n the {enih 1”‘:’%“1 **'“r*e shaft O
5 10 close contact bebyres 0 the 5p1mg
‘?‘-"11 :::.3:1@ 212 and to oper contact betwe

the springs 213 and ‘3’1% as soon as the E;]'La.fs:t
s reacneq its tenth- leve; *005%1011 After

centvered, the relay 207

reind C;f the _j?*.iv.@: e magnet 70,
wiicl, upon defnergizing, permits the side
switch to advance from fivst to second posi-
ton. The movewsent of the side switch

wiper 66 from fipst to second position trans-
' mmmc‘tnﬁi rom the vertical
¥

niag e {0 the volary magnet 85, The
calling subscriber now operates his calling
whink ke - L 3E ? '
which Ghe connector line reiny operates to
transmit one Impuise through the rotar y
magnes 03 and the relay 207 in series. Said
cireuit extends from ground G through
the springs 194 and 90,“, springs 206 and

07, Spfings 215 and 216, springs
, rotary magnet 85 and the side

; viper 86 (in qccmld nosition) to bat-
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ground potentiel, the private magnet will
3 zod and rvetain the %lde b’s”i'ﬁf‘ﬁ
in tear:*fmu position.  The said elvenit ex
fends from ground at the private bank con-
tact 219 through the wiper 60, side switch
winer 67 ( In SeCond Nos! imn) right-hand
,vmdm;gj of the private mw‘mei’ 70 and the
relay 208 to battery B, As scon As the slow
seting velny 200 d cireuit 18
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 springs 218 and 217, rotary magnet 65 and

10

15

usual manner.

1,289,858

complet%ci-; which éxtends from ground G®°
through the springs 209 and 220, interrapter
springs 221, springs 222, spring 215 and 216,

the side switch wiper 66 (in second position)
to battery B. The rotary magnet, upon en-

ergizing, operates to step the shaft wipers
.one step onto the next bank contact. It also

operates to interrupt its own circuit at the
springs 221. If the second bank contact 1s-
idle, the private magnet deénergizes and the
side switch passes to third position in the

rotary magnet will continue to rotate the

‘shaft and wipers until an idle line is found.

’_I“he private hank contacts of the last trunk
line similar to 219 and 223 are connected

-~ together. Should all the trunk lines be busy,

- 20

- 2H

30

35

40

45

extends from ground G*

the calling subscriber will be-given the busy
signal in the following manner: As soon as

the wiper 63 engages a grounded contact, a

circuit is completed which extends from the
guarding ground potential at the bank con-
tact through the wiper 63, springs 224 and
925, springs 227 and 226, relay 228 and the

side switch wiper 66 (in second position) to
B. The relay 228, upon energizing,

battery
completes a locking cirveuit for itself which
through the oft-
normal springs 229 and 230, springs 23l
and 225, springs 227 and 226, relay 228 and
the side switch wiper 66 (in second position)
to battery B. At the moment the relay 228
is energized the circuit of the rotary magnet
65 is opened at.the springs 215 and 216,
thus preventing the rotary magnet from be-
ing operated. The private magnet remains
energized and locks the-side switch 1n sec-
ond position. The locking circuit for said
private magnet extends from ground G*
through the off-normal springs 229 and 230,
springs 281 and 232, left-hand winding of
the private magnet 70 and the relay 208 to

battery B. The calling subscriber is given
-the busy signal over the following circult
.from tl-e busy signaling machine L through

the. springs 233, side switch wiper 69 (in

second position), condenser 234, over .tha

b0

D9

"heavy conductor through the substation A’
and over the return heavy conductor back to
“the busy machine L. Assuming that the trunk
'lines were not all engaged.and that the pri-

vate wipér 60 found ait idle contact, the

private magnet 70 deénergizes and allows,

the side switch to pass from second to third

~ position. By the engagement of the side

60

i 'l__' ¥ ? . L. #-“. . -‘!lﬁ . hil;:. Y & | - ﬂ.f;l E
the cut-off winding 285 of the line sWiiSh

switeh wipers 68 and 69 with their third-
position contact points, and by the deener-

gization of the relay 208, the line connection

is completed with the called subscriber,.as
shown by the heavy conductors. The relay
20)8 controls contacis in the line cireuit snd
is. made slow acting so a2s to prevent the
completion of the line conpection vntil arier

51"""1 #
Y’

a

If this contact is busy, the

S

 has had time to operate its armature 286

to disconnect the line relay 237 from the
hine.

wiper 67 of the connector J with its third-

position contact point, said circuit extend-
‘g from ground G* through the side switch

e. The circuit of the winding 235 1s
closed by the engagement of. the side switch

70

wiper 67, private wiper 60, bank contact

219, conductor 238 and the winding 233

to battery B. The connection of ground
(323 with the connector bank contact 219 of

75

the called line prevents the called ine from |
being seized by any other connector switch.

By the engagement of the side switch wiper
66 with its third-position contact point, the

circuit of the ringer relay 74 is closed. This

interrupter 240, relay 74, springs 241 and

the side switch wiper 66 (in third position)
.85

to battery B. The ringing relay, upon en-
ergizing, disconnects the calling line irom

the called line and bridges the ringing cur-
rent generator R acinss the called line to -

signal the called subscriber. The ringing
relay is energized orily intermittently
through the medium of the interrupter 240.

Upon the response of the called subscriber

his line is provided with talking current
through the back-bridge relay 73, said cir-
¢uit extending from ground G through the

springs 197, left-hand winding of the relay
73, over the heavy conductor 243, back con-
tact of the ringer relay springs, springs 242,
 wiper 59, bank contact 2 4, over the heavy

trunk line, through the substation A, over
the return trunk line, bank contact 245,
wiper 61, springs 246 and back contact
ringer relay springs, conductor 247 and the
right-hand winding of the relay 73 to battery
B. The relay 73, upon energizing, closes the

cireuit-of the ringer cut-off relay 248, which

-

the springs 229 and 230, springs 249 of the
back-bridge relay 73, relay 248 and the side
switch wiper 66 (in third position) to bat-

tery B. The relay 248, upon energizing, in-

terrupts the circuit of the ringer relay 74 at
the springs 241 and closes a locking circuit
for itself through the springs 250 independ-
ent of the springs 249. A further result of
the energization of the back-bridge relay 13

“upon the response of the called subscriber

is the transposition of the battery connec-
tions of the windings of the line relay 72
with regard to battery B, whereby the direc-
tion of the current in the calling line 1s re-
versed. | S

1f a subscriber whose line switch winding

8¢

 cireuit extends from ground G** through the -

90 -

93

100

109

circuit extends from ground G* through

119

120

12 is not shunted by a resistance 203 should -

attempt to complete a connection with the

125

subseriber A, the marginal relay 62 would

fail to be operatively energized. Thererore,
o6 soon as the ealling subscriber operates his
dial for the third digit ¢ of the called
aumber he will recelve 2 busy signal over

130
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ond po-
1twm, condenser 'fmj over the heavy trunk
conductor, throygh the ﬂ&Lng substation
and back over ¢he heavy return conductor
to the busy signaling machine L. Should
the calling sy abseriber now atterapt to call
the last digit, the shaft and shaft wipers
would fail to rotate, as the rotary magnet
m***mhi, 18 open af m mmﬂs 218 and 017
the mdlf"lﬂii 1.5-‘1{1;’}/ :uhf‘ bpfi‘lgﬂ 214
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will now be explained how a subseriber
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te bank umtfmi

' Lli—x.?

ing 1‘3’ to the battely lead 100.

vided a

ﬂ jﬁ?ﬂwu gg}ﬁﬁj

trunks from which may lead to a selector or

& connector {not shown) in the main ex-
change,

since the operation of the line switch

a1 m{a_&;mectoz* ¥ have hereinbefore been
described, I will now assume that the sub-
scriber A" has removed his receivey and ro-

tated his uml for the first digit 3, connect-

ing i;hﬂ W 19515 25, 26 and 27 o¢ the first se-
léctor & with (he bank contacts 263, 264 and
200.  As soon as the conneetion is cmm)letfld
with the trunk conductors 266 and 267
line relay 54 of the repeater I is mwlulmd
This cirenit extends from ﬂ"*‘mmd
through the lower winding of the rela v 54,
contact of springs 269 and 270 of the so-
called back-bridge relay 56, conductor 271,
trunk conductor 967 bank contact 265, W1per
27, over the heavy canductm thmug_h the
substation A’ over the heavy return con-
ductor, wiper 25, bank contact 263, trunk
conductor 266, conductor 213, Springs 274

and 275 and the apper winding of the relav.

o4 {0 battery B’. The velay 54, upon ener-
g12ing, do.&es a clreait extending  from
5_{1011110 %" through the springs .Js(} and )H

i tm relay 57 to battery B3’. The relay
energizing, provides a m;l-:im O CIr-

et fm the velay O. Said cireuit ("E{iﬂl{is

£y om ground (325 tﬂwuf‘rh m(; 1m*hg.,-h[md .

mﬂmm of the -‘elﬁ} , Springs 278 and
279, springs 280 and 281 over the condnetor
and ”rlﬂ relay O to the battery lead 100,
y U, upen energizing, ccinpletes o
ircuit for the relay 86 of the selee-
ii‘ld the winding 12 of the switch .
circuit theﬂds from ground {32

I
&
hf'-
b
L~

through the springs 282 and ‘)Bu, conduetor

266, Ddﬂ]x contact 264 ana the wiper 26 to
the point 112. Here the ecireuit dl*f‘{](‘& 0310
branch extending through the springs 94
v8 and the relav 86 to the batt cery Jead
J_OO, the other bmm'h extending ‘rlmmﬁh the
off-normal springs 93 and 92, springs 91 ancl
90, bunk contact 91 wiper 17 and the wind-
Lhe relay O
alse ] provides & guarding {.Jl‘(}lllld potential
extending Jrom G*rmmd G to the private
bank contast 964 and thence to the corre-
sponding contact in the bank of each seloe-
tor which has access to the repeater I from
this sub-exchange. The relay 57 also Pro-
vides a ﬂufu'dmu potential extending from
ground G2 thr 011011 the right-hand Wi, nding
of the velay 55, springs 278 and 279 and the
springs 280 gnd 281 to the private bank con-
tact 300, and thence to the corresponding

contact 1151 the bank of each selector which

I from the ex-
which said repeater is located.
1t will be seen ﬂmb 1 have pro-

method for making the tronk line

Lo bhe o 1_ 1 "—"“i nange busy i“n vil ¢ aHing QH};-

- t{
EViRtn

has access to the repeater
{‘Ehlﬂgu 1
whevefore

-4

SCrinersin both *:*ub -CXCNUNoRS 1S SUSHIRE tho
vy vy : *- o
sams ;s ssized. Another rest it of the enes-

{ﬂe.

‘ub

70

80

85

900 -

i
cn

100

"
-
(i

110

113

120

a5




G

 bined energization of

L

‘cirenit from ground G?® through the

1,000,858

57 1s the closure of a
right-
hand winding of the coil 55, springs 278
and 279, springs 280 and 281 and the left-
hand winding of the relay 56 to battery b.
The relay 56 is so constructed and adjusted
that it cannot be operatively energized by
one winding alone, but requires the com-
both 1ts windings to
cause it to attract its armature. ‘Lhe en-
gagement of the springs 284 and 280, upon
the energization of the repeater line relay 54,

gization of the reiay

closes a circuit through the line relay of a

connector or selector (not shown) similar to
the selector F or the connector J located In

the main exchange, said- circuit extending

- from ground through one winding of the

35
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line relay, trunk cenductor 286, springs 28
and 284, left-hand winding of the impedance

coil 55, right-hand winding of the relay 56,
- $runk conductor

987 and the opposite wind-
inig of the line relay to battery. Although
both windings of the relay 56 of the repeater

now carry current, the relay 1s not opera-

tively energized, because the current flows

through the two windings In 9pposite, direc-

tions. The apparatus is now in position for
the reception of impulses to complete the
connection. The line relay 54 of the re-
peater 1 operates
plses of current transmitted from. the sub-

station A’ and in turn repeats the impulses

over the conductors 286 and 287 to operate

the switches in the main office to complete
the connection. These impulses are repeated

through the medium of springs 284 and 285

of the line relay 54 which open and close a

‘short circuit across the trunk conductors 286

and 287, the relays 55 and 56 being short ¢ir-
cuited by the energization of slow acting re-
lay 58. The calling man releases this con-
nection by hanging up his receiver, where-

upon the line relay 54 falls back and opens
the circuit of the line relay of the switch
_which it has selected, at the springs 284 and
985 allowing it to release in the usual man-
ner. Relay 54 upon deénergizing also opens

the circuit of the slow acting relay 57, which

“yelay in turn falls back and opens the cireuit

of the back bridge relay 56 and impedance
coil 55 at the springs 280 and 281, and re-
moves the guarding potential from the con-
ductor 272. The circuit of the relay O is
thereupon broken and this relay upon fali-

% ing back removes the holding ground from

the selector E and line switch C; allowing
them to release in the usual manner.

From the foregoing it will be seen that 1
have provided a telephone exchange system
in - which a trunk Kne may extend through
» number of exchanges and terminate 1n &
main exchange, and I have also provided
means for making said trunk line busy fo

i1 exchanges when seized by & subseriber 1n

il

iy T - . -ﬂ . : ; ™ ¥
55 eny one of the said exchenges. o accom-

in accordance with the im-

R

plish the above result, relays O ave placed

in muliiple with the third teunk conductor

in the various exchanges. Sald relays are
adapted to energize us soon as the trunk line
is seized and operate to place a guarding
potential on the bank contact of every selec-
tor in the various exchanges that have ac-

cess to said trunk.

I have also provided and devised & very
officient mechanism for making reverting
calls. This is accomplished by- allotting =
epecial set of numbers to each subscriber on
a party line for use in calling other stth-
seribers on his line. These numbers may be
arranged on a card which is placed at each
subscriber’s phone. For example, 1f the

subscriber at A’ wishes to call the subscriber

at A2 whose directory number is assumed to

70

75

80

be #9220 he will first consult the card of

special numbers and find what number he 1s
to call in order to connect Wwith the proper
combination of generators which will ring
the desired bells. He then operates his dial
in accordance with this number, and then,
upon replacing his receiver upon the hook,

his bell is sounded to advise him of the fact

that the called subseriber is being signaled.

" The cessation of this signal advises him of

the fact that the called subscriber has an-
swered. It will also be seen that my mecha-

85

S0

o=
a4

nism controls circuits whereby the called -

subscribers’ bells may be rung a number 0%
times, while the calling subscribers’ bells
need only to be rung once to notify him that
the called subscriber is being signaled.
Furtherinore, I have devised a connector
switch which is in the nature of a discrimi-

nating switch, 4. e., it allows certain stib-
seribers to be called by only certain other

subscribers.

Tt will also be seen that the release mag--

nets of the selector E, the selective device
H and the connector J are provided with
means for providing a guarding ground po-
tential to their corresponding bank contacts
until said release magnets have deénergized,
which occurs as soon as the switch shatt has
returnied to normal position. o

While T have illustrated and described my
invention in connection with a particular
type of automatic system in which weli-
known types of automatic switches are em-

ployed, 1t will be readily nnderstood that

various forms of switches can be employed
without departing from the spirit of my in-
vention and that various other changes and
modifications can be made. Likewise cer-
tain. features of my invention are adapted
for use in semi-automatic systems——that 1s,
in systems where connection is extended in
part through the medium of & manual oper-
ator’s link circuit. o '

- F';T; 1. ! -?:- =y _l . ' » - . . 4 »* ] . '..
What T clalm as my invention is-—
L & ' Ay vew by L By
i. In @ telephone system, a Darty-le
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plurality of ringing generators at the cen-

tral office, one for each substation, and means

under the control of a subscriber on sald

ine for'connecting any two of said genera-
tors with the line to alternately ring the sig-

nal at his own station and the signal at one
of the other. stations, said means mcinding -

a ring-back apparatus having a single pair
oi line Avipers, h

2. In a telephone system, a party-line, a
ring'- back apparatus associated therewith,
sald apparatus comprising one set of line

wipers and a private wiper, a plurality of

ringing generators, and means for connect-
ing a plurality of said generators alternately
with said line through said line wipers.

5. In a telephone system, a party-line, a
plurality of substations thereon, correspond-
ing series of ringing generators, one corre-
sponding to each substation, a ring-back ap-
paratus including a line wiper, means for
connecting any pair of said generdtors with
sald line, and means for ‘causing ringing

current from said selected generators to pass

alternately through said Iine wiper to said
line. | |

4. In a telephone system, a trunk line, a
pair of line terminals and a third conductor
assoclated with cach end of said trunk, means
for seizing said line terminals, and means
for then connecting one pole of battery in a
focal circuit with the third terminal at the
distant end of the trunk, said means includ-
ing a relay at the distant end and a cireuit
for said relay controlled from the other end
over a circuit separate from the talking ecir-
cuit, |

5. In a telephone system, a trunk lins, a
private conductor associated therewith, pri-
vate contacts associated with each end of said
trunk, means for selzing one end of said
trunk, a relay at the distant end of said
trunk adapted to be energized over said
trunk, means controlled by the energization
of said relay to ground said private conduc-
tor, and means controlled by the grounding
of said conductor for connecting battery lo-
cally with each of the third contacts at the
opposite end of said trunk. .

6. In a telephone system, a trunk l1ine,
means for extending a connection to said
trunk, a relay associated at the opposite end
of said trunk adapted to be energized when
said trunk is seized, and means controlled by
the energization of said relay for connecting
battery locally with the testing contact as-
soclated with each end of said trunk.

7. In a telephone system, a plurality of
subscribers’ lines, an automatic connector
switch having a plurality of groups. of line
contacts, means for extending a connection

from any of said subscribers’ lines to sald
connector, means-for permitting all of said |
subscribers to extend g connection through
~gertain of said groups of sontacts, and means |

1,989,863

for permitting Only a portion, of 'Sgid stih- .

scribers to extend a connection through other
of said groups of contacts. '

8. In a telephone system, a plurality of
subscribers’ lines, an automatic connector
switch provided with a plurality of groups
of bank contacts, '
causing the same to automatically select an
1dle contact in certain of said groups, mMeans
for extending a connection from any of said
lines to said connector. and means for pre-

venting certain of said subseribers from op-

erating said connector to select an idie frunk
in said certain groups. | _

9. In a telephone system, a plurality of
subseribers’ lines, o line switch associated
with each of said lines, a relay associated
with each of said line switches, a resistance
1in shunt of said relay in certain of said line
switches, a connector switch, means for ex-
tending a connection through any of said

line switches to said connector switch, means

for causing one operation of said connector
when connection is extended through said
line switches which are provided with such

shunt, and means for preventing this opera-

tion of said connector when connection 1S
made with said connector through a line
switch which is not provided with such
shunt. |

10. In a telephone system, a plurality of
subseribers’ lines, a line switch associated
with each of said lines, a relay for each
line switch, certain of said relays being pro-

vided with a shunt winding, a connector,

means for establishing connection with said

connector from any of said lines, means for

causing sald connector to select an idle trunk
in a group when it has been raised to a cep-
tain level, and means for preventing such
operation of said connector when connection
is extended to the same through a line switch
which 1s not provided with a shunt.-

11. In a telephone systen, a' group of sub-
scribers’ lines, an individual progressively
movable trunking switch for each Iine, a sec-
ond group of lines, a connector for extend-
Ing a connection to said lines of the second
grorp, said connector accessible in common
to said individual switches, means for ren-
dering the connector inoperative after a line
has been trunked to the connector, and
Imeans for preventing the connector from be-
ing . rendered inoperative after another of
said first lines has trunked te the connector.

12. In a telephone system, a group of sub-

scribers’ lines, an individual progressively
movable trunking switch for each line, a sec-
ond group of lines, a connector for extend-
Ing a connection to said lines of the second
group, said connector accessible in common
to. saxd individual switches, means individual

-to th&'connector for rendering the connector

mnoperative after a line has been trunked to

the connector, and means individual o the

means in said connector for-
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connec.or. for preventing the connector irom
being rendered inoperative after another of
said Arst lines has trunked to the connector.
18. In a telephone system, a group of sub-
seribers’ lines, an individual progressively
movable trunking switch for each line, a

~ second group of lines, a connector for ex-

10

15
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“tending a connection to said lines of the sec-

ond group, sald CONnecLor accessible 1in com-

mon Lo sal
rendering the connector inoperative
line has been trunked to the connector, and
means for preventing the connector from be-
ing rendered inoperative after another ol
said first lines has trunked to the connector,

snid last eans in part individ .l to the con-

nector and in part to the said other line.

14, In s telephone system, a group o% sub-
seribers’ lines, an individual progressively
novable trunking switch for each line, a sec-
ond group of lines, a connector for extend-
ing 4 connection to said lines of the second
group, sald CONNECtor accessible in common
o aaid individual switches, means for ren-
dering the connector inoperative after a line
has been trunked to the connector, and means

for preventing the connector irom being

rendergd inoperative atter another of said
first lines has trunked to the connector, sald

L

last means cemprising a relay individual to

the connector and a circuit for said rela
. b .

35

40

' has been trunked to.the connector,

“ond group of lines,
- o eonnection to said lines

through a resistance in the individual switch

allotted to the said other line.

'15. In a telephone system, a group of sub-
soribers’ lines,-an individual progressively
movable trunking switch for each line, a sec-
s connector for extending
of the second
gToup, salt Connecior accessible in common

to said individual switches, means for ren-

-

dering the connector inoperative after a line

-’

means for

preventing the connector from being ren-

" dered inoperative after another of said first

45
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vidual switeh and a coll in

‘g connection to said lnes of

lines has trunked to the connector, sald last

‘means comprising a relay individual to the

connector and a ciTc
| esistance in the individual switch
o resistance in the Individual switch .

wit for said relay
through _ |
ailotted to the said other line, said resistance
consisting of the cut-off relay ot said indi-

with, - - .

<18. In a telephone system, a group of sub-
seribers’ Jines, an individual progressively
movable trunking switch for each line, a sec-
gnd group of lines, a connector for extending

group, an operating magnet circuit for said
connector, said connector accessible i com-

mon to said individual switches, means for

' rendering the coniector inoperative after a

line has been trunked to the connector, and
means for preventing the connector from

.
]

d individual switches, means for .
after a

. ...q,E'l o I-""-"l ;-,l; :_ o
e Yt 4 ot Bt

Jme A - -

L3

said Iast means comprising a relay individual |

to the connector and a circuit for said rélay
through a resistance in the individual switch
allotted to the said other line, said relay hav-
ing under its control said operating magnet
siveuit of the connector. -~ .
 17. In a telephone system, a group of stth-
seribers’ lines, an individual progressively
movable trunking switch for each line, a sec-
ond group of lines, a connector for extendin

o« connection to said lines of the second .
said connector accessible m common -

group,
‘o said individual switches means for ren-
dering the connector inoperative after a line
has been trunked to the connector, and means
for preventing said first means from render-

ing the connector inoperative after another

of said first lines has trunked to the con-
nector. ._ - | S
18. In a telephone system, a group of sub-

seribers’ lines, an individual progressively

movable trunking switch for each line, a sec-
ond group of lines, a connector for extending
a connection to said lines of the second
oroup, said connector accessible 1 common
to said individual switches, r .eans individual
to the connector for rendering the connector

‘inoperative after a line has been trunked to

the connector, and means individual to the
connector for preventing said first means

from rendering the connector. inoperative

70
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30

85

90

90

after another of said first lines has trunked

to the connector.

~19. In a telephone system, a group of sub-

" geribers” lines, an individual progressively

“scribers’ lines, an individual progressively
movable trunking switch for each line, a sec-

multiple there- a connector for extending

the second

beiig rendered inoperative after another oi"

said first lines has trunked to

the connector, .

“ing-the connector inoperative

movable trunking switch for each line, a sec-
ond group of lines, a connector for extend-
ing a connection to said lines of the second
oroup, said connector accessible in common
fo said individual switches, means for ren-

“dering the connector inoperative aftera line
as been trunked to the connector, and means

for preventing said first means from render-
ing the connector inoperative gfter another
of said frst lines has trunked to the connec-
or, said last means in part individual to the
connector and in part to the said other line.

00. In a telephone system, a group of sub-

ond group of lines,
o connection to said lines of the second
group, said connector accessible in common
to said individual switches, means for ren-
dering the connector inoperative after a line

thas been trunked to the connector, and means

from render-
e col after another
of said first lines has trunked to the connec-

+

for preventing sald first means

tor. said last means comprising a relay indi-
vidual to the connector and a circuit for said
relay through a resistance in

- .

switch allotted to the said other line.

r .

21, In a telephone system, a group

seribeas’  Jines, an. individual progressively

the individual
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“sald connecter, said conaecto

scribers’ line s, an individual progressively

L
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“nector. means for preve enting the ,-Oh“'ﬁ!_‘a{}ﬁ Ty
from #)ﬁm;r rendersd 11’10[
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able trunking switch for each -ling, a
wemﬂr{ group oi lines, 2 connector for -
sﬂnﬂmﬁ 2 conne L\Lmu to said lines of
secend group,
CONENGH to said individual switches, IMeans

for ““eﬂ&m ng the- connector mo*ﬁe*”% Ve
aiter o line h..xq been trmmed t0 ’*‘*he COn-
NECLoT, msﬁ-an JC}I* DI’BV%*}_LF}G' Sﬁm first

mMeans Wam rendering the C{J"i”l{LG‘tGI‘ InOHEr-
..mw ubel another ¢ f sald first lines has
trunked to the comnector, said last moans
cmnpmsm 2 relay individv&i to the con-
1 3 cireuit for s;am relay ti?{;hi‘?ﬁ
2 1‘3‘41:::}5@11{'8 n the 1?1&1V1mim Wltcl E”Gh“ﬁ
te the 5‘1‘** Gmel ,me 1(1 resistance ¢on-
of said individaal
switch a,nd i ﬁmi in u‘mlt*'ple therewiih,
22. 1n a telephone system, 2 group of snb-
Euijbﬂi‘fi? f1nes, an individual progressively
vable trunking switch for each jine, -
:s-&ﬁ(md group of hnes, a connector for ex-
tending a connection to said lines of the
ond group, an operating magnet cirveuit for
accessiple in
common to s 1d individual switches,

for rendering the connector

....j

t-h["

m@ﬂem’m Ve

“after a line hag been trunked o mhe connec-

Lm* and means for preventing s sald first
eans from rendering the connector inoper-
'm”ﬁ afier ancther of sard first lines hus
trunked o the conmector, said Iast mea
comprising a relay individual to the con-
nector and a circuit for said raiay through
a resistance in the individnal switch
e said - other line, said relay me
under s control said 0% ating magnat cir-
enit of the connector.
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i1 a telephone system, a group of sub-

L N

‘movable frlmlmw switech for esch iine, »

second group of 11%5, 4 connecior for ex-
tonding & connection to said lines of the
second group, said connector Peeﬁﬂibia n
COIMINON o -uud inaividual swit iauss, TASANE
for :*ﬁnﬂm'mr the connector mup PRtIve
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2%. 1n a telephone system, a group of sub-

vf‘“lhﬂi ’ lnes, an individual PIO M"esmmi“@
movable "ii:_lml*’{l"lg.\ switch for

L

each iine. ¢
second group of lines, a connector for ex-
tending a eonnecmon to sald lines of the see-
ond m*eup, salq connector accessible in COi-
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mon to said individ ial S’W:tfches. means fTor

rendering the connector inoperative after g
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gl connector accessible 1

Means
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27, ¥ a telephone sysiem, o parvtyv-Hne, a
ring-dack apparatus for enabling ons parvty
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Iine with cmd appPa-
*atﬂq means contrnlier hy the ca Iing sub-

scriver for operating said rm:‘r-{}a ekt - a7 pa-
e
A Y

for en ablmf* 01‘1{3-

us to seiect any two of said ringing den-
oy then slterns .L..Mv con-
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- }mm‘*mmw transmitiing the current from
said two “m-lﬁfi‘%ﬂ cenerators over said line,
sald means comprising & reiay individual 4o
- One Gi a EL Eﬂ 1A LOTS.

28. in a telephone system, o party-1ine, @
plarabity of ringing generators for suppiy-
g ringing current of different characters,
5 step-by-step apparatus for selecting any
w0 of said generators, and means for alter-
natély suppiying current from said selectad
generators to said line, said means compris-
1ng a relay individual to said generators.

29. in a telephone system. & party- llﬁeﬁ a
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necting said selected ringing generators with
the line, said means comprising a relay indi-

vidual to one of sald generators.

30. In a telephoge system, 2 party-line, a.

ring-back apparatiuy comprising a plurality
of generators for enabling one party to call

- another on the same line, and means . con-

trolled by said ring-back apparatus ior
transmitting two- kinds of ringing current

back over said line to operate the calling

signal ‘at both the calling and ‘called sub-
stations on said line, sald means comprising
a relay individual to one 6f said generators,

said ring back operated by current over the

line for the purpose set forth.

31. In a telephone system, a party-line, 2

'ring-lmck apparatus for enabling one party

to cail another cn the same line, means ior
connecting said line with sald apparatus, a
plurality of ringing generators for supply-
ing ringing current of different characters,
means controlled by the calling subscriber
for operating said apparatus to select any
two of said generators, and means for then
alternately transmifuing the current from
said two selected generators over said line,

said means comprising a relay individual to

sach one of sald generators. |
32. In a telephone system, a party-line, a

niurality of ringing generators for supply-

ing ringing current of different characters,

‘a step-by-step apparatus for selecting any

two of said generators, and means for alter-
nately supplying current from said selected
senerators to said line. said means compris-
ing a relay individual to each one of said
generators. ’

33, In a telephone system, a party-line, a
plurality of ringing generators for supply-
ing ringing current of difierent characters,
g step-by-step ring-back apparatus. means
for connecting said line with said apparatus,
means controlled by the calling subscriber
for operating said ring-back apparatus to
select any two of said ringing generators,
and means for then alternately connectimg
said selected ringing gemerators with the
line, said means comprising a relay Indi-

vidual to each one of sald generators.

34, In a telephone system, a party-line, a
ring-back apparatus comprising a plurality
of generators for enabling one .party to ¢all
another on the same. line, and means con-

trolled by sald ring-back apparatus for

L
it

G0

transmitting two kinds of ringing curreni
back over said line to operate the calling
sional at both the calling and called sub-
stations on said line, said means comprising
a relay individual to each one of said gen-
erators, sald ring back opérated by current

“over the line for the purpose set Torth.
-85, In a telephone system. a party-line, a

ring-back apparatus for enabling one party

to eall another on the same line, a plurahity

of ringing current generators, said ring-
back apparatus comprising a pair of wipers,

- and means for connecting said wipers fo

the'line and for thereafter alternately con-
necting said generators with said wipers.

- 36. In a telephone dystem, a party-line, a
ring-back apparatus for enabling one party
to call another on the same line, means 1n-

N v

65

7¢

cluding a selector switch for extending & -
connection from said line to said ring-back

apparatus, a plurality of sources of ringing

75

current, means controlled by said ring-back .

apparatus for selecting any two of said
sources, and means controlled by the re-
placing of the calling subscriber’s receiver
upon the switch-hook for alternately trans-
mitting current from said two selected gen-
erators over said line, said means compris-
ing a relay individual to one of said gen-
erators. i I |

37, In a telephone system, a party line, 2
ring-back apparatus for enabling one party

to call another on the same line, means in-
cluding a selector switch for extending =
connection from said line to said ring-back
apparatus,-a plurality of sources of ringing .

current, means controlled by said ring-back
apparatus for selecting any two of said
sources, and means controlled by the re-
placing of the calling subscriber’s receiver
upon the switch-hook for alternately trans-

- mitting current from said two selected gen-
erators over sald line, said means compris-
~ing a relay individual to eich one of said

generators. . |

38, In a telephone system, a line, a second
iine, means for connecting said first and sec-
ond lines. a plurality of signals operatively

associated with said first line, an aatomatic

switch for said second line, a signaling cir-

cuit for each signal under the control of said

switch, means for supplying signaling cur-
rent to sald circuits comprising a generator
for each circult and a relay individual to
one of said generators; and an i1mpulse
sender for operating said automatic switch

over said second line, to apply signaling

&0

98
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current to said first line, for operating both

said signals while the first and second lines
are connected, said relay controlling the ap-
plication of signaling current. from said
generstor. |

39. In a telephone system, a line, a secohd
line,  means for connecting said first and
second lines, a plurality of signals opera-
tively associated with said first line, an auto-

matic switch for said second line, a signal-

ing circuit for each signal under the con-
trol of said switch, means for supplying
signaling current to said circuits compris-

L]

. ‘ing a generator for each circuit and a relay

individual to each generator, and an im-
‘pulse sender for operating said automatic
‘switch over said second line to apply signal-
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current fo said first line, for operafing
both said Signma while the first and second
lmmes arve connected, said relays controlling
the application of the signaling current to
the line.

g

40. in a ielephone system, a line, a second

line, a pair of signals for said frst line,
means for_( cannﬂctmﬂ’ the lines, a ﬂagnahng
circuit for each Siﬁm? means for supply-
ing signaling current £ said signaling Cir-
cuits comprising a FELHU ate- for each cir

cult and a relay individual to one of Smd
generators, and autommatic means for asso-
cinting said signaling circuits with the con-
nected line cirenit while the two lines are

connected, said relay controihng the appli-

cation of signaling current from said gen-

f:l? ‘1 1 }]‘

41. In 4 flﬂ;ﬁ* one system, a ]ine, a second

Tine, a 1 ur ot signals Yor said fivst line,

means {or cwnwmng the lines, a signaling
circult for each ﬁi;:’mal means for supply-—
mg *‘lﬂfuulnﬂ current to said signaling cir-
cltits comprising a generator for each cir-
cuit and na- fday H}dﬁ/l@. 1al to each genera-
tor, and auvfomatic means for a%ﬁcmtmg*
said signaling circuits with the connected
line circuit while the two lines are con-
nected, said relays controlling the applica-
tion of the qm‘nalmg‘ current to the line.

42. in a telephone system, a line, a second
line, a Humht of swnals for said first

hne.. means for conne C‘ng the two lines, a

signaling circuit for each signal, means for
qupplyﬂw signaling current to said mrcmts
comprising 2 s:reileratoz for each circuit and
a relay individual to one of said ZENEeTa-
tors, ana autematic means Tor selpctmg any
two of sald circuits and for associating the
Seh_,wed signaling eircuits with the con-

ected line cireuit while the said two line
cnmmts* are connected, said relay control-
g the application of signaling current
from ;:Lid generator.

43. in a feleph: one system, a ]mﬁ sewnd
3] ph"fadt“ of ﬂg‘ﬂalg for sald s
ane, means for {‘OilTlEE(‘tHl(? the two lines, a
S mluff C **"ﬂma for each gignai mMeans for
supr}vmf signaling current to said circuits
COIH]H‘H“*I‘H? 3] ireﬁ rator for each circuit and
a relay incaividial to each generator, and

*uu-ql

*m:xi:{,mahe MBUNS Tor Qmwtmg ATy two of

09

G0

said elreuiis 'm& for dSS(} mtm;ﬁ- he selected
signating circeuits with the Mﬂecberi ine
cireult T”'hl‘e uhi; said two lime ~ircuiis are

connected, said relays contr{)l]mg the appli-

cation of the signaling current 4o the line.

44. In a telephone system, a line, a second

line, a pluralicy of signals for said ‘first line,
means for connecting the two lines, a sig-
naling circuit for each signal, means for

supplying signaling current to said circuits

COMPTrising a g@nerqtm for each circuit and
2 relay mdividusl fo one of said generators,
end antomatic. means for selecting a pl‘u—

comprising a gene
relay mdlvmual to one of said generators,and 136

ald generators and for assoc1at1ng

311 Ly ot &
tne said first

the selected generators with
line while the said:lines ¢
relay {,onmolimg the application of 51g11a1-
ing current fr om one of said generators to
the said first Hne.

45. In a telephone system, 2 line, a second
line, a plurahisy of signals for said ‘first line,
means ior connecting the two lines, a sig-
naling elreuit for each signal, means for
bﬂp}ﬂ*f ng swn:ﬂmg current to said circuits
comprising a generator for each circuit and
a relay individual to each generator, and
automatic means for selecting any two of
said cireuits and for associating the s aelected
signaling circuits with the connected line
circuit while the said two line circuits are

connecied, said relays controlling the appli-

cotion of the signaling current to the line.

46. In a telephone sys’rem. a line, a second
lmme, automatic means for connecting said
hrst .md second lines, a plurality of sig-
nals operatively associated with said first
line, an automatic switch for said second
iine, a signaling circuit for each signal un-
der the control of said switch, means for
supplying signaling current to said circuits

comprising a grenemtm for each circuit and

a relay individual a;O one of said generators,
an 1mpilse sender Tor cperating said auto-
matic switch over said second line, to apply

- signaling current to said first hne for op-

erating both said signals while the ﬁrst and
seconel lines ave connected, said relay con-
trolling the application of signaling current
from said generator, said impulse sender
also Tor confrolling said automatic means
over the second cirenit for the purpose set
forth. | -

47, In a telephone system, a hne 3) Second
line, automatic means: for cannectmg said
first and second lines, a plurality of signals
operatively associated with said first lme

an automatic switeh for said second e, a

signaling eireuit for each signal under the
control of said switch, means fc:}r supplying
signaling mrrem to sald circuits compris-
g o generator for each circuit and a relay
11‘1ﬁwmual to each generator, and an impulse
sender fon 0}’*91‘ﬂtmg sald automatic switeh

over said second line to :appnf signaling cur-
sald first line, for Opemtmg both

rent {o
satd signals whllﬂ the first and second lines
are connected, said relays controlling the ap-
phwtmn of the signaling current to “the line,
sald 1mpulse sender also for controlling said
automatic means over the second circeuit for

the purpose set forth.

- 48.-In a te]ephone systen, lme a second
llne, a pair of smna]e for smd fivst line,
means f{,r connecting the lines, a signaling
circuit for each signal, means for supplying
signaling current to said signaling circuits
-ator for each circuit and a

are connected, said.
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sutomatic means for associating said signal-
ing circuits with the connected circuit while
the two lines are connected, said relay con-
trolling the application of signaling current
from said generator, and an impulse sender
for controlling said automatic means over
he second cireuit for the purpose set forth.

49, In a telephone system, a line, a second
line, a pair of signals for said first line,
means for connecting the lines, a signaling

circuit for each signal, means for supplying

signaling current to said signaling circuits

- comprising a generator tor each circuit and

25

30
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2 relay individual to each generator, and
utonintic means for associating said signal-
ing cirenits with the connected circuit while
ihe two lines are connected, saild relays con-

trolling the application of the signaling cur-
cent to the line, and an impulse sender for .

controlling said automatic means over the
socond cireuit for the purpose set forth.
50. In a telephone system, a line, 2 second

line, a plurality of signals tor said first line,

means for connecting the two lines, a 's1g-

- »

naling circuit for each signal, means for
supplying signaling current to saldcircuits
comprising a generator for each circuit and
a relay individual to one of sald generators,
+nd automatic means for selecting any two
of said circuits and for associating the se-
lected signaling circuits with the connected
sirenit while the said two line eircuits are

connected, said relay controlling the apph-

cation of signaling current from sald gener-
ator, and an impulse sender for controlling
said automatic means ¢ver the second circuit
for the purpose set forth. '

51. Tn a telephone system, a line, a second

line, a plurality of signals for said first line,

means for connecting the two lines, a signal-
ing circuit for each signal, means for sup-
plying signaling current to sald circults

comprising a generator for each circuit and

a relay individual to one of sald generators,
and automatic means for selecting a plural-
ity of said generators and for associating the.

r

selected generators with the sald first line

while the said lines are connected, sald relay

controlling the application of signaling cur-

cenit from one of said generators to the sald
first line, said automatic means operated
over the connected lines.

5. In a telephone system, a liue, a second
line, a plurality of signals for said first line,
senns for connecting the two lines, a sig-
naling cireuit for each signal, means for
supplying signaling current to said circults
comprising a generator for each circuit and
a relay individual to one of said generators,
and automatic means for selecting a plural-
ity of sald generators simultaneously and
for associating the selected generators with
ihe said first line while the said lines avre
connected, said relay controlling the appli-

ation of signaling current from ene of soad

X

generators to the said first line, said auto-
matic' means operated over the connected
lines. '

'53. In a telephone system, a plurality of

subscribers’ lines, a line switch associated
with each of said lines, a relay associated
with each of said line switches, a resistance
in shunt of said relay in certain of said line
switches, a connector switch, means for ex-
tending a connection through any of said
line switches to said connector switch, elec-
tromagnetic means for causing one opera-
tion of sald connector when connection 1s

extended through said line switches which

are provided with such shunt, and a connec-
ior controlled switch for preventing this
operation of said connector when connec-
tion is made with said connector through a
line switch which is not provided with such
shunt. |

54. In a telephone system, a plurality of
subscribers’ lines, a line switch associated
with each of said lines, a relay for each e
switeh, certain of said relays being provided
with a shunt winding, a connector, means
for establishing connection with said con-
nector from any of said lines, means for
causing said connector to select an idle trunk

in a group when it has been raised to a cer-

tain level, and a connector controlled switeh

for preventing such operation of said con-

nector when connection is extended to the

70
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same through a line switch which is not

provided with a shunt.

55. In a telephone system, a group of
subscribers’ lines, an individual progres-
sively movable trunking switch for each

106

line, a second group of lines, a connector for ...

extending a connection to said lines of the
second group, said connector accessible 1n

common to said individual switches, a con-

nector controlled switch for rendering the™

connector inoperative after a line has been

trunked to the connector, and electromag- .

netic means for preventing the connector
from being

connecLor. |

L

rendered inoperative after an-
other of said first- lines has trunked to the

56. In a telephone system,'a group of sub-

‘seribers’ lines, an individual progressively

movable trunking switch for each line, a
second group of lines, a connector for ex-

tending a connection to said lines of the sec-
ond group. said connector accessible 1n com- -
mon to said individual switches, a connector -
controlled switch individual to the connector

for rendering the connector inoperative

wfter a line has been trunked tad the con-

nector, and electromagnetic means indi-
vidual to the connector for preventing the
connector from being rendered inoperative
o fter another of said first lines has trunkec
‘o the econnector. . - - A

57. In a telephone system, a group of aith-
<cribers’ lines, an individual progressively

g i
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Ond 2roup or lnes, a connector for extend-
ing o cennection to said lines of the secon
gooip, sald connector accessible in common
csnid individual switehes, s connector con-
ted switech for rendering the connector
noperative after o line has been trunked
to the connector, and clectromagnetic means
for preventing the connector from being
enddéred operative after another of said
connector, saidl

individual to' the con-
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i
iast means In part
: ‘

necvor and 1n part to the said other line.

iines, an individual progressively
movadie trunking

second groun of I
tending g

' - T O ey S~ e i
58. ne svsitem, a group of sub-
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b

ines, a connector for ex-
ponnection o said hines of the

second group, saild eonnector accessible in

cotmon {6 sad individual switches, a con
4

pecior controlled switel

F;
¥

ttunied fo the conuector, and electromag-
netic means tor preveniing the connector
from being rendered inoperative after an-

connector, sald last means comprising o ve-
iy individual to the conmector-and a cir-
b Tor said relay through s resistance in

Hvidual switeh allotted to the said

F

in a telephone system, a oroun o1 sub-
scribers’ fnes, an individual progressivel
ravle trunking switch for ench hime, 4

)
U group of lines, a conpector for ex-
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ocond group, said conneector accessible in
compinon to said mdividual switches, a con-
nector controlled switech for rendering ihe

‘cennector inoperative after a line has been

trunked fo the conuector, electromagnetic
means for preventing the connector from be-
ing rendered inoperative after another of
sard first lines has trunked to the connector,
said last means comprising a relav indi-
vidual to the connector und a cireuit for said

relay through a resistance in the individual

switch allotted to the said other line, said
resistance consisting of the cut-off relay of
said 1ndividual switeh and a coil in-maultipie
therewith. I |
60. in a telephone,system, a group of sub-
scribers’ lines, an individual progressively

movable trunking switch for each line, «

seconc group of lines, a connector for ex-
tending a connection to said lines of the
second group, an operating magnet circuit
tor said connector, said connector accessible
- common to said individus] switches, a
connector controlled gwiteh for rencering
the connector inoperative after a line has
been trunked to the connector. and clectro-

magnetic means for preventing the con-

nector from being rendered inoperative

after another of said first lines has trunked

witeh for edeh line, a

tor rendering the
-connector moperafive after g line hag been

as trunked to the

oy o~y
SE

‘subscribers’ lines,

to the connector, said means comprising 2
velay mdividnal to the connector and a cir-
cuit Tor said velay through o resistance in
the individual switeh-allotted to the said
other line, said relay having under its con-

trol said operating magnet cirenit of the

COnnecLor,

Gi. In a telephoné system, a group oi sub-
scribeps’
movable trunking switeh for each hine, 4
seconed group of lines, a connector for ex-
tending a connection ¥ said lines of the
secona group, said connector accessible in
common to sard individual switches, a con-
nector controlled switch for rendering the
connector inoperative after a line has been
truniked to the connector, and electromag-
netic means for preventing saia connector
controlied switch from rendering the con-
nector moperative after another of said frst
limes has trunked to the connector,

62, In a telephone system, a group of sub-
scribers” lines, an individual progressively
movable trunking switch for cach iine, a

second group of lines, a connector for px-

tending n connection to said lines of the
second group, said connector accessible in
common to said individual switches, a con-
nector controlied switeh individual to the

connector for rendering the connector in-

operative after a line has been trunleed o
the connector, and electromagnetic means
individual to the. connector for preventing
satd connector controlled switch frem ven.
dering the connector inoperative sfier au-
other of said frst hines has trunied to the

CONILCLOT,
65. In a telephone system, a grouyp - of

_ an individual progres-
sively movable trunking switeh for ench e,

f

a second group of lines, a donnector fop ex.

—_

tending a connection to said lines of the
second group, said connector accessible u

common to sald individual switches, a con-
nector controlled switeh for rendering the
connector 1noperative after a line has been
trunked to the connector, and electromag-
netic means for preventing said connector
controtled switch from rendering the con-
nector 1noperative after another of said
first lines has trunked to the connector, said
means in part individual to the connector
and 11e pari to the said other line.

64. In a telephone system, a group of
subsceribers’ lines, an individual progres-

“sively movable trunking switch for each
hne, a second group of Iines, a connector for

extending a connection to said lines of the
second group, said connector accessible in
common to said individual switches, & con-
nector controlled switch for rendering the
connector moperative after a line has been
trunked fo the connector, and electromag-
nefic means for preventing said connector
controiled switch from rendering the con-

.

tmes, an individual progressively
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nector Inoperative after another of said
first. lines has trunked to the connector, said

means comprising a relay individual to the.

connector and a cireuit for said relay throtgh
a resistance in the individual switeh allotted
to the said other Hne. |

65. In a telephone system, a group of
subseribers’ lines,-an individual progres-
sively movable trunking switch for each
line, a second group of lines, a connector
for extending a connection to said lines of
the second group, said connector accessible

i common to said individual switches, a
connector controlled switch

for rendering
the connector inoperative after a line has
been trunked to the connector, electromag-
netic means for preventing said connector
controlled switch from rendering the com-
nector inoperative after another of said
first lines has trunked to the connector, said
means comprising a relay individual to the
connector- and a cireuit for said relay
through a resistance in the individaal

switch allotted to the said other line, said

resistance consisting of the cut-off relay of
_ and a coil in multi-
ple. therewith. o | -
- 66. In a telephoné system, a group of
subseribers’ lines, an individual progres-

sively movable trunking switch for each

Iine, a second group of lines, a connector

for extending a connection to said lines of
the second group, an operating magnet cir-
cuit for said connector, said connector ac-
cessible in common to said individual
switches, a connector controlled switch for
rendering the connector inoperative after
a line has been trunked to the connector,
and electromagnetic means for preventing
sald connector controlled switch from ren.
dering the connector inoperative after an-
other of said first lines has trunked to the
connector, said means comprising a
individual to the connector and a circuit
for said relay through a resistance in the
individual switch allotted to the said other

‘netic means for .
from being rendered inoperative after an-

a relay

line, said relay having under its control
sald operating magnet circuit of the COns

nector.

67. In a telephone system, a group of
subscribers’ lines, an individual progres- -

sively movable trunking switch for each
line, a second group of lines, a connector
for extending a connection to said lines of

the second group, said connector accessible
In common to said individual switches, a

connector controlled switch for rendering

the connector inoperative affer a line has:

been trunked to the connector, electromag:-
preventing the connector

other of said first lines ha$ trunked to the

~connector, and means in sald connectdr for

automatically selecting an idle line and for
changing the connector from a purely nu-

' . . ¥ _
merical switch in which each step is re-

sponsive to an impulse from the line to a
rotary connector under the control of said
Iast means. | ] .

~ 68. In a telephone system, a groip” of
subscribers’ lines, an individual progres-
stvely movable trunking switch for each
Iine, a second group of lines, a connector
for extending a connection to said lines of
the second group, said connector.accessible

et L .
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In common to .said individual switches, a

connector controlled switch for rendering the
connector 1noperative after another of said
first lines has trunked to the connector, and

means 1n said connector for automatically

80

selecting an idle-line and for changing the

- connector from a purely numerical switch

in which each step is responsive to an im-

pulse from the line to a rotary connector

under the control of said last means.
_signed by me at Chicago, Cook county,
Tllino1s, the 16th day of February, 1914.

TALBOT G. MARTIN.

Witnesses: ._
Hagrry E. Hersuary,

C. W. B.UELL".'
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