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1o all whont ¢t may concern.

Be 1t known that I, Frirz Liunsercer,
subject of the Emperor of Germany, and
restdent of Chicago, ({"}fn connty, I“IH“?"‘“J
have invented a cortain new and useful T
provement in Telephone- tu*hdzwv Systeins,
of which the following 15 a %pvmf'{ AT10T1.

My invention relates to telephonp ox-
chapnge systems in general, so far as tho
broader DU POSeS of | my invention are con-
cerned, hut more especially to systems of
thiat kind i owhich the subseribers’ hoes ter-
minate at =ubeentral stations wliit*h are (ot
nected by frunk ]mes with the main or cen-
fral stuation.

The principal object of my mmntsfm i,
therefore, the provision of means whereby
subseriber of one subcentral station may « ﬂ;l
another subseriber of the same station witl-
out calling throngh the main or central sta-
t101. ]lmn 2 c:uhb{izbtli' of one subecentral
station calls a subseriber of another sub-
Lenh al station by extending the eall through
he main or cenfral qtatmn- hut g stubse 111)(*1‘
of one subcentral station cormiinicutes with
another subseriber of the same station with-
ol extending the eall through the mamm ov
central ;-;tiltmn Prior to my mvention it

was ustal, inoa distriet system, for atl enlts to
DASS ihvough the main or ?.i?ml_,l} :-:iml.{.}i_ii]_,
even though the calling and culled sub-
seribers were in the samme group.  Now,

with my mmproved arrangement,
AT L‘i?hd stthseribers of the =ama

however,
adling

group cornmunicate without the 11{:1. t‘“:it‘i of

mmndmg the call througb the mat or cens-

al station. AS T sav, though, ihere are
t-t‘-ltam features of now]ﬁ “ﬁhii‘h are Dot
limited to a distriet systern, and which may
be used in varions systems.

The nature of my invention will hevem-
after more fully appear.

In the accompanying drawings Figures
1. 2 and 3 taken mﬂ?th{-}r show the complete
ciretit connections be*u cen A catling substa-
tion A (Fig. 1) and 1s called substation A
(Fig. 8) in a system-.cembodying the prin-
ciples of my mmnthm there hmnﬂ q COn-
nector switch ¥I” by means of which the =ub-
station A 1ay obtain connection with the
substation of 1ts own a‘i(,hfmg(*

The apparatus shown in Ifig. 1 and the
secondaryv switch ¢’ and master swit¢h I)
shown n Fig. 2 bﬂlong to a branch exchange,
while the remaining apparatus shown 1in

ity e T T e e e 5 - u-.—-— mr————— e ——— — '
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Fig, 2 belongs to a distant or main ex.
change., IFig. 3 shows a portion of the appa-

ratus of a gecond branch exchange, Lo the
fine of substation A there is allotied, at the
branch exchange, the individual line switeh
C. This line switch C, together with a
ntmber of other stmilar switehes, is con-
trolied hy a conumon mechanism 1D, usnally
called a master switeh,  Each of . the ine
switches C hag access to a number of truanks,
ench of w 1’11{]1 joads to a connector switeh

117 and also, threngh condensers, to a so-
called secondary hine switeh CF (Fig. 2).

The sccondury switeh €7 s :amiihu i its
operation to the line switeh C ard 15 con-
trolled by o mmtm switch 1), The sec-
ondary switch U7 hag access to w plurality
of i'.I"iil]]t-llI‘lE}b leading to the mam exchange,
¢ cach one terminates 1 o so-calied hrse
selector switeh I, 'The ﬁl‘%f selector K has
access to trunk hnes leading to second selec-
tors E, from which trank lines Jead to con-
nector swiiches H {1f1e. 3).
shown a busy signaling machine, and at 1o
ringing current genervator 1s shown.,  Tha
substation A% is provided with a Line switch
C* similar to that of =abstation A, One or
niore batteries 13 are }Jr{}ruiwh each having
ore terminal grounded for the purpose of
supplying cur rent. for operating the switches
and for talking purposes. The branch ex-
change (Fig. 1) 15 also provided with a
ringing crrrent cenerator L7 and a busy
sionn hing machine I’.

I*w* } shows the essentinl features of the
master switeh T {Fig. 1),

Fig, 5 18 a dldg:m.mmmc ilustration of
the arrangement of the switches in a com-
plete svsten,

The automatie substations may be of any
<aitable or approved type.  As here shown.
the substation A comprises a receiver 20,
switeh hoolk 21, impulse wheel 22, transmit-
ter 23, induction col 24, ringer 25, con-
denser 26 and impulse springs 27 and 23,
The switel hook controels the 5111}5&11:.1011 17
cults through the medium of the cam arin 29
sl springs 30, 31 and 32, When the ye-
ceiver 1s ON the hook the arm 29 maintains

spring 81 In contact with spring 82, thns
bmﬁg,am;r the ringer 20 and condenser 26 1
series across the line conductors 383 and 3
When the recetver g removed the hook 1s
forced upward by a spring (not shown), ai-
lowing the spring 31 to disengage spring 32
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and come into engagement with spring 30.
By this action the cireuit of the ringer 25
1y opened and o bridge consisting of the
transwiitter 23, prunary winding of induc-
tion cotl 24 and impulse springs 27 and 28
15 closed acvoss the line conductors 33 and
34, The mmpulse wheel 22 carries upon its
periphery the impulse teeth 83 and 1y se-
cuved to a shaft 36, to which there 13 also
secured a dial {(not shown)
hiiger boles. When the dial s rotated for-
ward, a certain number of teeth (corre-
sponding te the digit called) are advanced
past the cam 37 upon the end of the spring
27, bub with no effect upon said spring.
When Lhe dial 1s released it is returned to
normal position, together with the impulse
wheel, by a spring (not shown). As eacl
tooth passes the cam 37 during this back-
ward motion, the spring 27 1s forced out of
engagement with the spring 28 to open the
bhridee aeress the line. .
The line switch C and master switch I} ure
of the general type disclosed in British Pat-
ent No. 26,801 of 1806, and in the Western
rlectvician of Chicago, [linois, of January
2o, 1908, As here shown, the line switeh C
consisis essentially of a plunger (not shown)
attached to a plunger arm 38, and a magnet
39 When the plunger arm 38 is attracted

by the magost 39 the plunger is forced into

& bank of springs, and forces the springs 40,

iQ

12t and 46 1nto contact with the springs

11, 45, 45 and 47, respectively. The magnet

39 is composed of four windings, a pull-in
winding 48, o cut-off winding 49, a line

windlingre 30 wand an suxidhiaTy winding 51,

The wagnetic civewit of the windings 48

atd AU e separate from that of the wind-

gs S and L The pall-in winding 48 is
for tae purpose of attracting the plunger
avin o8 to foree the plungéy into the bank.

Phe cireart of the winding 4R is controlled

d

by the ealhing subseviber through the me-
diinn of the Boe winding 30 and armature
52, 'The winding 51 prevents the armature
o from falling bock nnmediately upon the

deenergrzation,of the winding 50, The eut-

BY

Gh

ol windimg 49 is provided for the purpose
of boelding the plgngzer arm 38 in an oper-
ated position and for operating the cut-off
armatare 53, 1T the winding 49 is energized
while the armature 53 and pluneer arm 28
are 1n an operated position, hoth the avma-
ture and plunger arm will be heid 16 this po-
sttion after the winding 48 15 dednergized,
but 1f the winding 49 {2 enereived while the

armature 53 and planger arin 38 are in nor-

mal position, only the avmature 53 will Le
operated, as the winding 49 is net as strong
as winding 48, Although only one set of
springs 40, 41, 42, 43, 44, 45, 46 and 47 is

shown, each line switeh (U is provided with

a bank comprising a namber of sieh sets of
springs, each set forming the terminal of a

provided with

trunk line leading to a secondary switeh .
Bach trunk is multipled through the corve
sponding bank  contacts of a evonp of
switches €U The plungers normally rest in
locking engagement with a plunger shaft
(not shown), and through the medium
thercof are always held opposite an idle
trunk terminal by the master switeh D.
The master switch U consists essentially of
4 Imotor magnet 54 which operates the
ratehet wheel 53, cireuit controlling relavs
o0, H6® and 57, and two banks of contacts «
and o each comprising a number of indi-
viduai contaets {one for each trunk) and 2
common segient. ‘The wipers 59 and 59 are
adapted to always keep sonie one of the indi-

vidual contacts of each bank in electrics]

connection with the common segnients. Py

4 suitable mechanical connection the rotary
motion of the ratchet wheel 55 1s transimit-

ted to the plunger shaft to give said shaft
i reciprocating motion to move the idle

phungers back and forth in front of the

bank terminals. To the plunger shaft there

15 also secured a cam 60 having on its sun-

face a number of circular openings which
are adapted to be engaged by the pin 61
upon the end of the armature 62. The open-

~ings in the caw 60 are so spaced that the pin
61 can engage an opening only when the

plungers that are in engagement with the

plunger shaft are in a position directly in

front of & bank terminal.

The connector switch H” is of the general
type disclosed in the United States Letters
Patent No. 815,176, granted March 13, 19i6.
to Keith, Erickson and Erickson. but, as
here shown, is modified to operate in con-
junction with a two-wire systein—that is, a
system 1n which no ground connection is re-
quired at the sub-station for controlling the
atttonratic switches,  Among other details
the connector comprises a set of wipers 68,
6+ and 65 secured to a shaft (not showu)
which has a vertical motion conirolled by
the vertical magnet 66 and a votary muoiton
controiled by the votary wmagnet 67. The
usinl side  switeh, comprising the wip-
ers G5, 69, 70 and 71, is controiled by (he
private magnet 72 in a well known wianner.
The operation of the switeh is controlled by
tbe calling subscriber through the medinm
of the double-wound line relay 73. Means
fur releasing the connector are provided in
the release magnet 74, which is comnected
te battery through springs 75 and 76 oniy
when the switeh <hait is out of its normal
position. A back-bridge relay 77 is pro-

-vided, through which the called substation

1 provided with talkine carrent. The

ringer relay 78 provides means for connect-

by the gencrator L. with the cailed line
In addition to the usual equinment the con-
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with my improved trunking system. The
refays 81, 82, 83 and 84 are slow-acting re-
lavs 7. . w](ﬂ,b that are slow to deénergize
after their energlzing cirenits ha,v been
broken.

The busy signaling machine I" COMPTises
an inter rupter whlch Imterrupts the current
through the primary winding of an mmdue-
tion mll 85, thus producing an alternating
current in the secondary winding.

The secondary switch C’ is of the same
oeneral type as the line switch C, its magnet
86 hwmg only one winding, h{}w&wr which
serves voth as an operating and hohlmﬂ coll.

The selectors E and ¥ are of the gencral
type shown and disclosed in Tnited States

Leotters Patent No. 815321, eranted Marel

13, 1906, to Keith, Erickson an:l Erickson,

hut, 111\0 the connector HY, are adapted to
operate 1n a two-wire system.  Like the con-
nector, the selector E comprises a set of
wipers 87, 88 and 89 having a vertiecal mo-
tion controlled by a veriical magnet 90 and
a rotary motion controlled by the rotary
magnet 91. The usual side switch, compris-
ing the wipers 92, 93, %4 and 95, 1s controlled
by tlie private magnet 96, T he velease mag-
net 97 and line reﬁw 08 are like those of the
connector H’. The selectors I and F are
provided with the so-called connector re-
Jease—that s, the mechanism of the switches
is released 1mmediately upon the encrgiza-
t_mn of the release magnet rather than upon
1its  deénergization, as shown in the said
qelectm patents.

The connector H s snnilar to the con-
nector ', with the exception of the relays
19, 80, 81 and 82, nnd with other 510111;
modifications of its ci ircuits, as will appear
from the deseription of its ‘mode of operi-
tion. |

The operation of the apparatus employed
in establishing conneetion between two sub-
statlons is ns Follows: Tt will be explaimed,
first, liow the ‘subser 1hm 4t substation A may
operate the central office switching appa-
atis te establish cont 11_*L'E1un with tl e sub-
scriber at substation A®, the number of
which will be assumed to be 2220. In order
to call substation #2220, the subseriber at

substationl A removes tlw receiver from the

switch hook, then mserts a finger in the #2
finger hole of the dial, votates it until the
fingrer strikes w stop and ther: pernnts the
flinl to return to normal position.  The op
vation of the dial is then repeated for @‘lch
nir the remaming digits. When
celver 1s vemoved from the houok hu;* SPring
31 1s allowed to disengage spring 32 and to
engage spring 30, thereby lemn a bridge,
l{)]lhlhtlilf,\ of the transmitter “"3 PLrimary
winding of the induction coil 24 and impulse
<priugs 27 amﬂ %"o across the line conductors
33 and 34, When this bridge 15 closed
across the (iné 1§ furnishes an energizing cir-

the re--

8

cuit for the line winding 50 of the lhine
switch (. This circut extends from grovmul
1" through springs 97 and 98 hne 34,
"ﬁl}llnﬂ“'} 31 and 30, impulse springs 28 and
27, primary winding of induction coil 24,
transmitter 23, hne 3% springs 101 and 102

and winding 30 to lmtterv lead 100. The

) 70

winding 50, unon energizing, attracts the

armatire 52, which forces spring 99 into

engagement with spring 972, thﬂrerv closing

1 uwmt extendimg from ground G/ thmuﬂ'h
springs 97 and ‘)‘l wmdmfrﬁ 48 and al
umta{-t point 103 .:md lnmaturu 62 to batten
lead 100, The winding 48, upon energizing

atfracts the cut-off armature 53 and th_e

plunger arm 38, The armature 53 operates
to separate springs 101 and 98 from the
springs 97% and ](l) thereby opening the
CNErgIZIng cuunt of the winding 50. The
avifuture 52 does not fall back immediately
upon the (]wnergmatmn of the winding 50,
but remains up for an mstant by the current
flowing through the winding 51 in series
with the wmdnm 18, When the plunger
army. 38 is atteacted it thrusts the plunger
into the bank and forces the spring 104 into
contact with the contact point 105, thus
short-circuiting the winding 51 and « umhw
it to deéner gme slowly, thembv allowing the
armature 59 to fall back. The falling baclx
of the armature 52 opens the energizing cir-
ciit of the winding 48, but not, hewever,
before the winding 49 has been enm_*gizvd,,
a3 will be explained, to bold the armature 53
and the plunger arm 38 in their operated
positions. At the instant the plunger of
the line switch presses the bank springs 40,
42, 4t and 46 nto engagement with the
springs 41, 43, 45 and 47 A1 energizing Cil-

et 1s closed thmugh the connector line re-

Lw (3. This circuit extends from ground
* through the apuntrs 44 and 45, winding
IO(} of the relay 73, conductor 10( springs
13 and 42. line 34, them*e through tluﬂ- stib-
station and over line 33, aprmgs 40 and 41
and winding 108 of the 1'{311,13? (3 to battery
lead 100, thenve through battery B to ﬂ'mun{l
(x. Lhe relay @3, upon energizing, shifts
the spring 110 out of {-nfragemtnt with the
Spring 109 and into engagement with the
spring 111, and forces spring 112 ino en-
oaeement Wlth spring 113, The engage-
nwnt of sptings 110 and 111 closes an ener-
ﬂ'lfmg circult through the relay 82, This
circutt extends from ground (32 through
bank springs 4+ and 45, springs 110 and 111
of the relay 73, relay L?.*l, springs 114 and
115, conductor 116, contact point 117 and
armature 118 to battery lead 100. The reiay
82, upon energizing, tﬂl(lﬁ‘b spring 121 into
CHZRZCIICIE W cith H]}III]” 22, thereby pro-
lclmn a guarding ground over the private
normal condictor 123 to the connector pri-
vate bank contacts of the calling line, and
L]uamﬂ* an cnergizing circuit thwugh the
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winding 19 to maintain the line switch C in
ane operated position. The engagement of
springs 121 and 122 of the prelay 82 also
closes an energizing cirenit throngh the
ningnet 26 of the scecondary switch €7, This
civenit extends from ground G* through
springs 121 and 122, 124 and 125, condnetor
B26, springs 127 and 128 und magnet 86 to
rattery lead 1000 The magnet 86, upon en-

razing, attraels the armatore 129 and
plunger arm 1200 The armature 129 oper-

ates to separate springs 128, 137 and 131
and Toree spring 128 into engagement with
spring 152, The plunger arns 130, upon
berng attracted, forcey 1ts plunger into the
hatdk, forcing springs 133, 135, 187 and 139
nto contact with sorings 134, 136, 138 and
O vespectively. When the springs 133
and 135 engage the springs 134 and 136,
respectavely, the Dine connection is extended
to fhe st selector T, thereby elosing o cir-
cait extending from ground (* at the selec-
torr throurh the winding 141 of relay 98,
side switelr wiper 83, trunk conductor 142,
bank springs 136 and 135, conductors 148
and 146, springs 113 and 112 of relay 73,
both windings of relay 80 in series, condue:
tor 144, bank springs 183 and 134, trunk
conductor Y, side switch wiper 92 and
winding W of the velay 98 to the battery
feadl 1200 Both: relavs 98 and 80 are ener-
gized over this civenst, The relay 80, upon
energizing, forces thwe spriug 148 into con-
tuct wWidh: the spring 149, thereby closing a
holdhing eiveuit through the magnet 86 of
{ho H{‘-C—{'}l.!l]h'a'l“_‘q.’ switeh Y, This ¢ivenit ex-
tends from ground G7 through the springs
PR and T48, windiuge 150 of the relay 79,
conductor 1531, ~pring- 132 and 128 and mag-
et 86 Lo the batfery lead 1000 The currvent
Howmg over the cirenit just traced main-
trts the oe switeh O oty operated VOS] -

al=o cnergives the refay 8. The
relay V0 npon energizing, operates fo shift
the sprivg T out of engagenent with the
shring 115 and into engagement witlhy the
spring 102, aned to shift the sprine 124 out
of engageinent with the sprive 125 and into
engagement with the spring 153, The en-
wageent of e springs 114 and 152 pro-
Vides anew battery eonnection for the relay
~2oto proevent the dednergization of the said
refay when the armature 3118 disengages
contact potut LT upon the operation of the
neter swilch D' The shifting of the
shviing 124 di=eonnecis the ground Gf from
the conductor leading to the seeondary
ieh 7 and closes o eivenit through the
windhing 154 of the relay 79, When the re-
fay U5 ot the selector K is energized, as pre-
viously explained, it operates to close a eir-
et extending from ground G° threough the
springs Joo and 156 and relay 107 to the
battery Tead 1200 The relay 157, upon ener-
gizang and by shifting spring 159 out of

1,205,181

engagement with the spring 161 und into en-
gagement with the soring 160, shifts the

connection of 1the impulse epring 158 from

the release magnet 97 to the verties] magnet
#, thereby placing the selector B in position
to recetve the impulses for the first digit of
the desired number., /

At the jnstant the bank springs 44 and 45
are foreed into contact by the plunger of the
hne switech C a cirenit is closed th rough the
velay 56 of the muaster switch ID. This cip.
cuit extends from ground (2 through the
spriugs 44 and 45, mastor switeh bank con-
tact 162, wiper 69, segment 58 and relay 56

to the battery lead 100. The relav 56, ipon
cnerglzing,  closes  an energizing  ecireait

Ly ¥

through the locking reluy 57, The relay 47,
Bpon energizing, atiracts its avmature 62,
which withdeaws the pin 6! from the cam
G0, unlocking the piunger shaft, and closes a
circuit through the operating raagmet 5.
FThis cireuit extends from gronnd 7 through
the magnet 54, interropter springs 163, con-
tret pomnt 164 and armatire 62 to the battery
tead 100. Sinece this circuit ineludes the in-
terrupter springs 164, the motoy magnet 54
will continue to oporate in s wanner similar
to that of a buzzer as long as the armature
2 remairs in contact with the point 164.
Fhis coutinued operation of the magnet 54
gives to the ratehet wheel 55 aud the plunger
shaft a continuous moiion to move the idle
plungers toward the next trunk. After the
piunger shaft has moved a shoet distance the
wiper 58 passes off the contact 182 and al-

lows the relays 56 and 57 to debn ergize; but.

simce the cam 60 has also been moved the
armature 62 cannot deep hack uptil the next
opening passes ueder the pin 61, As soon as
&=
under the pin 61, the suid pin drops into this
opening, thus lecking thae phinger shaft
agninst further rotation, awd allows the
armature 52 Lo wisengage the point 164 so as
to open the operating cirvuit of the nignet
2% I1 the vext trauk after the one occupled
by the switeis © had been husy, there would
nave been a gnwrding evound potential upon
the next contact engaged by the wiper §9
atter leaving the contact 163 cong qquently,
the relays 56 sud . 57 wenld have remained
eperglzed while the next opening was pass-
ing the pin 61, ihus causing the plungers to
bBe carried past the bisv trunk to an idle one.
it will be seerr that as long as the master
switch D) 1s operating, the armuture 62 is dis-

this next opening vearhes a position divectly

enguaged from the contact noint 103, thus dis-

connecting the hattery from the winding 48
of all the Jine switehes C to
ation of any switeh while its planger 1s 1n
motion. When the hank springs 139 and 140
are pressed anto contaet by the plunger of
the secondary switeh (V) the naster switeh
D7 operates in (lie <nmie manner as the mas-
ter switch I to advance the idle plungers to

prevent the oper-
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anc ddle trunk. While the muaster switch 1)
I8 ODeY fmng:., the gseparation of the armature
alh from the contact point 117 disconnects

the baticery from the relays 82 of. all the con-
nectors H” Lo prevent the secondary switches
7 from being operated while their plungers
are in mmntion.  The disengagement of the
armmature 117 from the contact p"}%ﬁf 118
while the mastor switeh 1Y 1= operating d]%t}
opens biie cireath of the relay 294, The rol wy
201 is a <low-acting relay and does not have

titne o fiﬁfnﬂiﬂ’me if the muster switch DY

<imply has to pass from one trunk te the
next, Lf, however, the muster switch has to
pass over a nnmber of busy trunks the enr-
criit of the relay 294 s np{*n{‘d for a longer
time and the relay decnergizes. When the
relay 294 decnergizes 1t gmmids the concue-

tor 295 leading to the individual seginents of.

the wuxibarey master switch bank a” of the

master switch D, If all the trunks from the

Itne switeh O lead to the group of secondary
switches controlled by the master switeh Y,
ail the mdividual contwets of the bank
will be connected with the condnetor 295,
The common scgment of the bank o 1s con-
pected with o relav 368 which is similar to
the relay 500 and, conséquent]y, when the
conductor 285 1y oronnded the relay H6° s
crergtzed i catses the master sw ieh 1) to
apecnte o the serae manner as when the con-
tacts of the iondo woare grounded. OF course,
as has imw (X3 !ﬂmw}, while the naster
switeh 1 1s aperating no hine switch € can
he oper Hw{f I the reunks feom the primary
awitehes 0 ape f!'iﬂ*:*il‘!ui‘wi among o ntmber
(ot mam]‘r' of secondary switehes U7 cach
provided with a senavate master switeh, the
conductor Y9 will l}u;, connectedd
contints corresponding ondy to the trunks
which lead 1o the group of sccondary
switehes contreollod Ly the master switeh DY
[nv this ense the grounding of the conductor
205 wifl prevent the magber switeh I} from
stoprping on any of the trunks feadimg to
o tehos pontrolled by the master swit h P,
Bire vrld not nrevent it from =fopping on any
cther frunk. -
i he foregoing 1 the conaition of the cen-
tral oiftee svatchimg apparatus mmmediately
aftor the removal of the receiver af the eall
ing withstation and before the cailing deviee
iz operafed for the first digit.  As the im-
i=e wheel 22 vetnrns to Tormal p{wfmﬂ
ai;u breing rotuted for the fivst digit (23} 1
foree: E’Ew spring 27 out of {*W‘rw{wnﬁrli wzth
the apring 23 Ewice, thos fwiee opening tho
cnergizing cirentt of the connector line re-
lav 73, Tt will be seen that the velease re-
Tny 84 of the conneetor FZ i3 normally eon-
nevted to hmfﬁl‘” through the condnetor 165
and magnet 26 of the Secondir v switeh O
SHE when the switeh €7 s {}]}{‘I'Hh‘il his con-
nection is broxen, thus prevenling the relny
93 Trem energizing, Sinee the relay 89 15

'i'll

1. i‘H of the switeh CF

with the

not energized, the operation of the relay 73
does not cause the connector to be operated.
It will be remembered that the energizing
cirenit of the relay 80 and of the line rehv
98 of the selector E passes through the
springs 112 and 113 of the connector line re-
lay 73. Now, cach time the relav 73 (edner-
oizes In respotise {0 the impulses from the
sitbstation, the separation of the qprnwa 112
and 113 breaks the energizing cirenit of the
relays 80 and U8, 7 he z-:*i.zw 80, upon de-
Cnergizing penm’ﬂ thﬂ spring 148 to dl*—:&‘h—
e - the -ﬂ:ﬂ ing 149 and to engage the spring
166. The fh*ﬂ*ﬂﬂ‘if‘t*iﬂfﬂﬁ of the H]H'I!lgh 148
and 149 disconnects ground * from the
winding 150 of the valn v 79 and magnet 86
of the switch €/, hut ai the sane time
new circuit 1s closed through the magnet 86
bv the relay 3. The hmtlmtr cireuait of the
magnet 86, during the time the relay 80
is deénc rmzed extends from oround (32
through the hank springs 44 and 4.1 SPrings
110 and 169 of the relay 73, thence thmugh
the winding 150 of the relay 79 and magnet
36 to the batter v, a8 preﬂmmh" traced. The
simulancouns deénel gization of the relays 73
and 80 also’ closes a cireuit extending from
eround G to and throngh the springs 110
.1;1{3 108, as just traced, me* through the
springs 145 and 166 of {he relay 30 relny
91, eonductor 297 and bank springs 187 and
to the INHEN lead 100,
The velay 81, upon energizing, disconnects
the cond: ll‘fﬂl‘ﬁ 144 and 143 from the con-
cdensers 167 and 168 and short-cireuits the
winding 169 of the relay 80 to decrease the
resistance of the hr*mfrv nC1ross the condue-
tors 143 and 144 while the impulses are be-
ing repeated to the relay 98 of the wlmtm*
E The reluy 81, being a slow-acting relay,
]c: eneraized by the first impulse for eacls
1ot and remanins in its aneroized position
until after ali the 1mpulses for that digit
have heen transmmtted.  After all of the 1m-
pulses for each digit have heen transmitted
the relay si hﬁmmrgl?m and connects the
talking conductors 144 and 143 through the
condensers 167 and 168 to (he calling line,
and also removes the short-civenit of the
winding 168 to increase the resistance of the
bridee snfficiently to prevent the talking cur-
rents from ;}{Mm;: from one side of the line
to the other. Hach time the velay T3 e-
ene relses it ‘!}H{J opens the eireuit of the re-
M' 32, hut the relay 32, beinge slow-acting,
A0S ﬁut have time to (-{l‘{‘nﬁ‘f"g'“l?f‘ during this
umnwﬂhwv imnterruption of 115 riveult.

Tach time the relay 98 of the selector
detnergizes, the apring 155 (lmlnﬂ'*‘rgos tho
spring 156 and engugesthe s spring 158, The
relay Lu, heing a tlm* acting rPLW does
not have time ta deénergize Juri ing the tume
the springs 105 and 156 qre fllh{‘ﬂﬂ'd.gl‘-{l, ani.
conseaiuentiv, the engagement of the springs
158 and 155 closes an energizing ciremit
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throvgh oo verfienl nmenet 9. This cirenit

EXLeNGE Trom groid {38 through the SDEINGS

Lodand 158, 150 and 160, relay L magnet
St

S0 and sule switeh wiper 95 to the battery
lead 140, Sinee the digit ealled is 2, the

vertreal magner 90 receives the lpuises over

the cireuit just traced amd operates to raise
ehe shaft and wipers 87, 98 and 89 two steps
to a pesition opposite the weeond row  or
evel of haek sontnct A soon as the shaft
ienves its lowest position the arm 171 per-
its the spring 172 to engage the spring 173
sooas Lo cannect the release maenet 97 with
the battery B, The relay 170, which is
inchided in the energizing cirenit of the

veroeal magnet, s energiied by the first

impbse and operates to close a cirouit ex-
teyuding Trom geotnd G ghrough the SPrings
1ot and 175 and the private magnet 96 to
the battery lead 120, Since the relay 170
s a slow-acting veluy ils cirenit is not opened
fong enough to peraiit it to aednergize wntil
witer toe dast anpmlse o tesnsimited to the
vertical mmagnet. When the velay 170 de-
CLergizes 1 openus the cirenit of the private
magnet S0, wineh s oin torn Jdednergized
nid altows the side switeh to pass fo second
position. The movement of the sile switeh
wiper 5 from fivst to second position shifts

Chice battery connection from  the vertieal

ningniet G0 o the rotary magnet 91 through
the relay 1760 The rotary magnet BLois
Lhiranpon enerimed cver b cireuit extending
trom orronned G liroupl the mterrupter
Spriags STV wagner B velay 176, contadt
potit FTR ind winde switel wiper 95 to the
butrery dead 1200 The magnet vI, upon
CRETITIZING, operates to press down the en-
tiee of dhe privaie maenet. rolate the WIDeTs
cne step and te apen its cwn cireuit. When
the cireiit of the rofary wagnet is thus
opencd the yoisry armoture fails back. and
Hthe first tennk engaged by the WiIpers 1s
not alrendy bosy the private HLEZHL 2N~
tite Tuils buael adso and neemits the side
switel fo pass from second to thivd position.
I, however, the fira 1ronk engiuged by the
selector wipers is sdveady busy on sceount
of havmg been geized by some other switeh,
the private wiper 87 finds the first nrivate
banke contact gromuled. When the private
wiper 8Y this engages a gronnded contaet
iocloses o clrenit exrending thirough the
side switch wiper 91, contact 179 andd private
gmet 96 to fhe batrery fead 120, The pri-

vae mngnet beconies energized Dy the elo-

sitee of this cirentt, and Joeks the side switeh
mnesecond position o mwinintain the hattery
connection of the rofary magnet. The -
net 81 will continue {o rotate the wipers
step by step until the private winer finds
the non-grounded contact of an hlle trnnk,
whoen the privage magnet M dednergizes and
sitows the side switeh Lo pass into third POS1-

;B

ton. The relay 176, which is energized in

series with the rotary magnet 91, is a slow-
acting relay nmd remains energized for a
stort tine after the wipers are rotated the
last step.  Consequently, at the instant the
side switeh passes to third position a goard-
mg ground potential is established at the
selector private bank contacts of the seized

trank. This gnarding ground potential ex-

tenas from ground ¥ throuoh the SprIngs
IS¢ and 181, contact point 182, side switeh
wiper S5 and private wiper 87 to the contact
tpon whieh 1t is resting, and thence to the
corvesponding contact in the hank of euch
of the sclectors which have access to the
trunk conductors 183 and 184, The move-
ment of the side switeh wipers 92 and 93
from sceond to third position disconnects
the velav U8 from the bine and extends the
connection over the eondnctors 183 and 184
to the second selector 1. When the connec-
tion 1s thus extended to the sceond selector
the hine relay 185 15 energized in the same
unner af was the relayv 98 when the con-
neetion was extended to the first selector E.
The relay 183 operates in a manner similar
to the relay 98 to elose the eirenit of the re-
leiise relay 186, The relay 186, upon ener-
gizing. furnislies 2 new guarding potential
tor the serzed trunk, and as soon as the ra-
lay 176 of the first selector dednergizes, a
holding circuit is closed through the release
relay 157, This cireait extends from ground

(7 through the side switeh wiper 187 and

springs 188 and 189 of ihe relay 186, private
bank econtact and wiper 87, side switch wiper
D, contact point 182, springs 181 and 190
and relay 157 to the battery tead 120. Tlhis
circuit throngh the relay 157 is closed he-
fore it has time to deinergize after its for-
mer ciretdt 1s opened by the dednergization
of the relay 98 when the side switch passes
to third position. Tt is thns evident that

‘the refny 176 must be gaicker than the elay

157, the ouly function of the relay 176 heing
to furnish a guarding potential to the pri-
ate bank contacts during the time elapsing
after the side switch passes to third position.
anil hefare the relay 186 of the secord selee-
tor energlzes. | |
When the substation calling device is op-

erated Tor the second digit the line relay

IS5 responds to the dimpulses in the sume
manner as did the relay 98 of ithe selector
I, to canse the second selector T to extond
the comnection to an idle connector 17 over

the conduetors 181 and 192, Whon the con-

nection iy this extended to the connector
the Trne velay 194 and release reluy 195 ave
energized in the smine manner as the line
and release relays of the selectors. The en-
ergization of the release relav 195 provides
a guarding potentiad for the trunk leading
to the connector, and also eloses 2 holding
cirenit through the release reluvs 157 and

186 of the selectors E and F. This crireuit
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extends from ground G through the side
switch wiper 196, springs 198 and 197, con-
ductor 183, pumte wiper 199, side switeh
wiper 200, springs 201 and 202 to the con-
ductor 203. From the conductor 203 one
branch of the circuit extends through the
relay 186 to battery, while another branch
passes through the side switch wiper 187
(whieh 15 now 1n third position) to and
through the first selector release relay 157
over a clreuit {111*@{1{13? traced.

The connector H 1s now in posﬂmn to re-
cetve the impulses for the last two digits of
the desired number. When the substation
calling device i1s operated for the third digit
(2) the relay 73 of the connector H’ oper
ates (in the manner previously explained) to
repeat the impulses to the relay 194 of the
connector H.  Kach time the relay 194 de-
energizes it closes a cireuit extending from
grmmd (' through the springs 205 fmd 204,
206 and 207 (the relay 195 remaining ener-
gized during the time the relay 194 is op-
er ahzw) vel'tlcal magnet 208, side switch
wiper 209 and relay 910 to the batteryv lead
120, Since the digit called is 2, the vertieal
magnet 208 receives two i]ﬂ]_}lllhﬂs over the
ciremt just traced and operates to raise the
shaft and wipers two steps.  As soon as the
shaft leaves 1ts lowest position the release
magnet 211 is connected to battery through
the off-normal springs 212 and 213. The
relay 210, which is included in the energiz-
ing circuit of the vertical magnet, is ener-
mzwl by the first impulse; but bemg a slow-
uchmw relay it does not have time to de-
energize until after the last impulse is trans-
mitted. The relay 210, upon energizing, op-
erates to close an energizing circuit through
the private magnet 214, This ecircuit ex-

tends from ground (*2 through the springs

215 and 216 and private magnet 214 to the
battery lead 120. When the elay 210 de-
encrgizes after the last impulse is transmit-
ted to the vertical magnet 1t breaks the
energizing circuit of the private magnet,
which in turn deénergizes and trips the side
switch to second position. When the side
switch wiper 209 engages its second-posi-
tion contact point 217 it connects the rotary
magnet 218 with the battery through the
relay 210 in order. that the rotary magnet
may be operated bv the impulses fm‘ the Inst
dl;:lt (0). FEach time the relay 194 deéner-
gizes in response to the 1mpul%{=s for the last
dl git, a circuit 13 closed through the rotary

magnet 218, This eifremt extonds from
ground (! thmu,grh the springs 205 and 204,
206 and 207, 219 and 220, Imwnet 218, con-
taet point 217, side switch wiper 209 and ve-

av 210 to thv battery Tead 120. Since the

digit ealled is 0, the rotary magnet receives
ten impulses and  operates to rotate the
wipers 2210 222 wind 223 ten steps onto the

terminals of the line #2220, Since the relay

4

210 135 also mecluded 1n ecireuit with the rotary
magnet 218 1t operates 1n the same manner
for the last series of impulses as for the
previois one, to cause the private magnet
214 to {rip the side switch from second to
third position after the wipers have reached
the contacts of the called lme. When the
side switeh wipers 224 and 225 reach thear

third-position contact points the connection

wlling hine is extended through
the shaft wipers 222 and 223 to the called
line. When the stde switch Mp@r 209 en-
gages its third-position contact point a circuit
is closed eatom}ma from ground (** through
the interrupter ;EG.. Spr ings 227 and 228 of the
back-bridge relay 230, ringer relay 220,
side %Wltﬂh wiper 209 and relay 210 to the
battery lead 120. Since this cireuit includes
the interrupter 226, the ringer relay 229 will
be energized mtenmtt{)ntly until t}lf‘: called
fblibbﬁl‘lber answers or until the connector 1s
released. The relay 229, upon energizing,
shifts the springs .-....él and 235 out of e ngage-
ment with the springs 231 and 234 and into
contact with the springs 233 and 236, re-
spectively, whercby the calling and called
Imes are disconneeted and the generator L
ts bridged across the called line.

When the called subscriber reinoves his
receiver in respounse to the signal the
spring 292 is shifted out of engagement with
the spring 291 and into contaet with the
spring 293, thereby opening the circuit of
the ringer 296 and bridging the primary
t.-xllumr circiit. of the substation across the
line (*nndu{*tuh 37 and 238. When the pr-
mary circuit is thus bridged across the line,
or as soon thereafter as the ringer relay 229
deénergizes, if it h.::ppenb to be energized at
the time, the called substation ‘is prm*'lde-d
with talking eurrent over a a circeuit extend-
g from {rmimd (1 t]umlﬂ'h the side switch
wiper 239 winding 240 of the relay 230,
ringer I'ELI} Springs 2‘31 and 232, side ‘3w1tuh
wiper 225, shaft wiper 223, line 238, pri-
mary winding of the induction coil and
tr'ms:lmlter of substation A2 line 237, shaft
wiper 222, side switch wmer 224, ringer re-
lay springs 235 and 234 and wmdm 241 of
the relav 230 to the batlery lead 1"0 The
relay 230 is energized upon the completion
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of this cirenit and, by forcing the spring

227 out of engagement with the spring 228,
prevents further energization of the rela.y

299 after the called subscriber has answered:

and the two subser :lwra may carry on an, un-
interrupted conversation over the hea,vy‘éon-
ductors shown in the drawings.  As soon as

‘the connection is completed with the -called

line that Line is protected from setzure by
other connectors by a guarding potential ex-
tending from ground G through the side
switeh wiper ‘)‘39 relay springs 9249 and 243
and private wiper 221 to the private bank
contact 244, and thenw to the corresponding
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contact 1 fhe bando of cach o the connectors
which have aceess {o the Tine 2220, A -
cuit also extends frony the ground G
through the private wiper 220 and contact
b4 and throueh The cut-off winding 245 of
the line switeh € to the hattery leasl 120,
The winding 15, upon energmzing, L% 304
the nemabure 246, which disconnects 1he Tipe
awitely 02 from the line of substation A% to
prevent the operation of the sawd switeh
when the receiver 15 removed.

After the conversation 1s completed the
release of the central olhee switehing ap-
paratnus is mitiated by the vestoration r}f tho
receiver to the switeh hook at the calling
substation.  When the receiver is replaced
on the hook the springs 30 and 31 are sepa-

atuf Lhus opening the circuit of the velny
T3 of th{* connector . The relay 73, upon
dednergizing, opens the clrend ol the relay
o2 and a]at’) opens the bridge veross the con-
ductors 143 and 144 throngh Hw relay 850,
The relay 82 remains rn‘w!iruwi for a short
BETULE ﬂid 1o cirentt s opened : but when the
bridge g rewoved from the conductors 143
and 144 the reloy 80 and the hne velay 194
of the connector H immediately dednergize.
The relay 80, upon deitnerszingg, cloces the

circuit of the reluy 81, whieh encrgizes, hut
without function af this timie.  The deéner-

aization of the relay 194 of the connector 11
corves to oven the coranls of 1'm_1; relonse 1e-
fays 188, 186 and 167 of the conne T and
solectors I andd B, respectively. ’"..?‘}'H::ﬁe -
lease relays all deifnergize aftor & <hort in-
ferval il close the eoergizing cirenits of
the release magnels of thelr ropeetive
switches, The encrewing civeuit of Lhe re-

IT extends
from ground GV fm"mmi the springs 205
and 904, 206 and 248, release magnet 211 and
SPTINGS 919 and 213 10 the lrmmv fead 120,
The release eiveuit of the first =cJector K,
which 18 siunilar to that of  the sce-
ond selector 17, extends from ground (0
through the springs 155 and 158, 159 and
161, relense naenet 97 and gprmes 178 and
172 to the battery lead 120, The various re-
lease magnets, upon energizing, release the
meetnnism of their respective swiitehes, al-
lowing them to returen {o orial PHOSE ition.

When the shaft of el switeh reaches its
lowest position F epens s I}FF_WHHHHJ.E
-prings Lo allow the rvelease mnenet Lo de-

rheraize. When the connector 4 i< relensed
1 [Hmum the o niinw [ui{*ilih b Troin the
private bank contiaets of the enlled Tine and
dilmu ﬂw cib-off winding 215 of the switeh
(1o deinergize to restore the swideh OF fo
e Tine.

The deinermzation of the relay 82 {the
civeinil of which was opened by the deiiner-
oization of the relay T3) discouneets the
holdie v ad from the wimding 49 ol the

Snagnet relay

the busy signal when e

I,L"Qi 131

ine switeh O and frons (he windiy 151 of
rhe tt*]t:' ¢D. The i]ilill’-‘!ﬂihﬂitﬂi of the
windimg 49 {.}f the switel O allows the avma-
ture 53 and plunger arnn 38 {o return to
nornial position. When the plunger arm 38
1“%{11‘05, the line 15 disconuected from The

connector H, and the sepamition of the bang
:ﬁ!"ﬂ“iiwﬂ HEand AL breaks the halding crreint
theotgh the winding 150 of the refay 79 and
Fhe i.;.:lwt. S of the b‘UL.HHE_Iij switen
The mngnet 86, apon dednergizing, perinits

Sty plunger and cud - ofl arnatuce 129 to be

restored to norial nmitmm Lhins leaving all
the apparatus ctuployed i the connecthon iy
1t2 pormal position.
teturning now to that a!mm of the opera-
tion when the w ipers ot the connector i
wve been placed n contact awith the termi-
nalg of the ealled lﬂnu i before the private
210 has fadlen back, it will be
(*1[}1{2111{*{1 how the calling subscriber receives
called hine 1x busy,
Tt lias been seen thet whenever a line 1= busy
there 18 o guarding ground poiential ;zt tho
CONnector }JIE\.IJ[{"*?. binlk “.,[Hlt.q”.i.h of the line
Thus, when the velay 210 falls back, with
the wiper 221 resting upon a grounded con-
tact of a busy fine, s circtidl 1s closed extend-
g firom the grounded contact through the
wiper 221, springs 28 and 2 wimlitw 240}
of the re Ln’ 230, vinger relay springs 251 and
939, side switeh wiper 225 (whicli 18 now in
second position ), sprimes 230 and 216 of the
relay 210 and privale rimgnet 214 fo the bat-
tery lead 1200 The velay 230 3 energized
upon completion ¢l this chrewat and | he -
victe magnet remains i ils operated position,
thns loc kmﬂ the side switeh -—!=a*{}u{f Posi-
fion {to prevent the compleiion of connection
with the busy finc ih.:a cnevgizatlon of the
relny 930 canses the velay 251 to be energized
over a eireuit extendding from wnmml (1%
through the springs 215 and )52, 254 and
203, 1‘{‘]&‘;" 2H1 and springs 255 lei 2NG 14
the lnfh‘r\ Jead 120, The relay .L:*‘, Hpon
energiziay, diseconnects the rotary magnet
218 fro o the Hupilse »—g;mw 204, shittts che
holding ground of the reiny 230 and private
m: tﬂmf 914 from the private bank *tmhwt f.os
oy mmal (17, and connecis the busy mmmhntr
machine T with the - calling Hne. The cir
cutf, over whieh the calling substation re-
ceives the busy sienal extends from the bat-
tory lead 120 througeh the serondary wind-

e

[ -

Cing of the imduction canl 257, throngl the

<prings 268 and 258 of the relay “fil, side
switeéh winer 224,
and 234 condenser 960, thence over
hoenyvy comddictors shown in i, 1 and 2 to
andd ihronoh the substation A and back te
(i connectop 11,

of the rvelay 194 to ground G thenee
throngh battery Y to the stariing point.
The ﬂ}mﬂ substation will continue to re-

ringer relay springs 235
the

through the winding 261
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cetve the busy signal unti the receiver is
hung up, when the switches will be released,
as previously explained,

The foregoing is 4 description of how the
subseriber at substation A may call a sub-
scriber at a distant exchange, It will now
be explained hLow connection may be ol)-
tained with another subscriber at” his own
exchange. When a subseriber at the branch
exchange desires to call another substatjon
of the same exchange. he does not call tha
regular number, but simply prefixes a cer-
tam digit (in this mstance 1) to the Iyt
two digits of any number in his exchangre,
For instance, if subseribar #0000 wishes
to call subscriber #5040 he. operates hig
alling device for the number 140; if he
wishes to call #5020 he calls #120, ete.
Some certain level of the banks of the first
selector switehes of the main exchange hag
no trunks connected to it. In this case it is
assumesd that the first level is the one which
has no trunks, but any level may be used
for thie purpose, it being understood that
the number which the branch exchange syb-
scriber prefixes to the last twa digits of his
number must correspond to the “dead” level
of the selectors, When the sitbscriber at
stihstation A removes his recelver tn cull
#120 the switches C und (¥ operate in
the same manner ag previously explained
to extend the connection to the first selector
E. When the calling device is operited
for the first digit (1) the selector K operateg
In the regulayr manner to ratse its wipers one
step to a position opposite the first level of
bank contacts, after whicl, they are auto-
matically rotated onto the frst contacts of
this level.” Since no trunk lines are con-
iected to this first level, no circuit is main.
tained through the relay 80 of the con-
nector H” after the side switch of the se-
lector E leaves the second position, and con-
sequently  the relav 80 deénergizes. Of
course, the line relay 73 of the connector

"H” veturns to its operated position immed]-

ately after the impulse is delivered for the
first digit consequently, the deénergization
of the relay 80 breaks the holding eircuit
of the magnet 86 of the secondary switeh
7. The secondary switeh s immediately
released by the deénergization of the nag-
net 86, The separation of the bank Springs
137 and 138 by the with awal of the
plunger disconnects the battery from the
relay 81 to prevent the operation of the
sitd relay during the subsequent operations
of the connector. The engagement of the
springs 128, 127 and 131, upon the (e-
energization of the magnet 30, closes an en-
ergizing circuit through the connector rye-
lease relay 83. This cireuit extends from
ground G* through the bank springs 44
sprangs 110 and 111 of the relay

magnet

(3. springs 262 and 288 of the relay 77,
relay 83, springs 264 and 265, 266 and 267,
conductor 165, springs 131, 127 and 198
and magnet 86 to the battery lead 120,
Although the relay 83 s energized over thig
crrenit, sufficient current does not flow to
operate the nmagnet 86, The engagement
ot the springs 268 alid 269 of the relay 83
conteets the impnlce spring 109 with the
vertieal magnet 6 through the relay 84,
thres placing the connector in posiiion to
respond to the fmpulses for the Inst two
digits to complete the conhection with the
catled substation, The relay 79 is main-
tained  energized DY the current flow.ng
through the winding 154 during the fo)-

lowing operations of the connector. Of
conrse, the sslector E s automatically re-

leased shortly after it wipers have been
rotated onto a  “dead” comtact, hecayse
{there is then no ground to maintain the re-
lay 157 energized. |
When the substation calling  device is
operated for the tens digit (2) {he relay
305 twice momentarily deénergized, cach
thue celosing g eivenit through the vertieal
66.  This circuit extends from
ground (% {4 the spring 110, as previonsly
traced, thence througly the spring 109 (with
wileh the spring 116 engages), springs 268
aned 269 of the slow-acting relay 83 (which
PeNLUNS energized during the operation of
the relay 733, private magnet refay 84, ver-
treal magnet 66 andd side switch wiper 70
to the battery lead 100. The vertical mag-
net recerves two impulses over this eircuit
Ak operates to raise the shaft and wipers
63, 64 and 65 two steps to g position oppo-
site the second level of bank contuets., The
private magnet relay 84 Operates in the
SUNE miinner as the relay 210 of the con.
nector 1 to close the circuit of the private
magnet 72, The relay 84 deinergizes after
the last impulse is t hsiitted to the verti-
cal magnet and opens the circait of the pri-
vate magnet 72, which in turn delinergizes
And permits the side switeh to pass to see-
ond position, thereby placing the rotary
magnet 67 under control of the relay 73.°
iach time the rela ¥ 73 deénergizes in re-
sponse to the impulses for the last digit a
cirenit is closed through the rotary magnet
67. This circuit extends from ground (G2
to and through the prings 110 and 109,
as previously traced, through the springs
268 and 269, relay 84, springs 270 and 271,
rotary magnet 67 und side switch wiper 70
to the battery lead 160, The relay 84 bein
imeluded in this circuit is also energizec
by the first Impulsé ard again closes the
circurt of the private magnet 72. The re-

lny 84 (deinergizes agam after the last -

pulse ig transmitted to the rotary magnet
and again opens the energizing circuit of

©
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the magnet 72, which then trips the side
switeh to third position, Upon reaching
third position the side switch wiper 70 con-
nects the ringer relay 78 with battery. The
ringer ‘relay is thereupon intermittently
energized over a cireult extending {rom
ground G'7 through the interrupter 274,
springs 272 and 2 :
battery lead 100. Each time the relay 78
energizes it operates in a manner simtlar
to the relay 229 of the connector I to dis-
connect the calhing and called hines and to
connect the generator L[ with the called
line. When the called subscriber answers,

the substation is provided with talking bat-

tery current through the two windings of

‘the back-bridge relay 77, just as in the case
' : o o
of the connector H. When the relay (7
‘energizes, the springs 262 and 266 are forced

out of engagement with the springs 263 and
267, respectively. - The separation of the
springs 262 and 263 removes the short-cir-

euit from the resistance 275, and the separa-
. tion of the springs 267 and 266 removes the
26

short-circuit from the rveluy 276, thus al-

~ lowing current to flow through the relay

30,

976 and resistence 275-in series with the re-

lay 83. The relay 276 is energized by this
current and operates to force springs 260
and 273 out of engagement with the springs

- .264 and 272, respectively. The disengage-

85

40

45

50

59

60

ment of the springs 272 and 273 opens the

circuit of the ringer relay 78 to prevent ifs
further operation after the caulled subscriber
has answered, The disengagement of the

springs 265 and 264 opens the short-circutt

ol the relay 276 «t a second point. and thus
prevents the energization of the relay when
the called subscriber hangs up first, and
allows the back-bridge relay to deiénergize.
With this arrangement the bell at the called

substation will not be rung & second thne in

case the enlled subseriber hangs ap s re-
ceiver bhefore the switches are released.
The release of the ceniral office gwitches
i1s brought about Ly the vestoration of the
recelver to the hook at the calling substa-
tion. The disengagement of the springs 31

and 30 at the substation by the downward

movement of the switch hook opens the
energlzing circuit of the connector line re-
lay 73. The reluy 73, upon detnergizing,
opens the energizing circults of the relavs
83 and 82. The relay 83, upon decnergiz-
ing, closes the eircuit of the release magnet
74. 'This ecircuit extends from the ground
G? through the springs 44 and 45, 110 aud
109, 268 and 277, release magnet 74 and off-
normal springs 76 and- 76 te the battery
lead 100, The megnet 74, upon energizing,
restores the connector H’ to wormal posi-
tion, whereupon the shaft forces the spring
75 out of cugagement with the spring 7¢
to allow the release magnet to deénergize.

66 When the relay B2 deénergizes it causes the

g

i3 and relay 78 to the

1,205 181

k.

velease of the Dioe gwenehe O n the manngr
airendy explatned.

Letunrnimy now (o thal <tuge of the opera-
tion of the connector 117 when the wipers
have been placed in contact with the de-
sired Hne. before the private magnet relay
84 dedénergizes, it will be explained how the
caliing subsertber ix miven the busy signal
1 case the called ne s busy. When the
private magnet veluy deenergizes (with the
privale wiper 63 v engngement with s
crounded coutact of the basy hae, and the
side switeh i secoind posttiony, a cirentt i
closed extending from the grounded bank
contact throagh the wiper 63, side switeh
wiper G8 {in secondd position), springs 278
and 279, relay 280, springs 281 and 282 of
the relay 84 and private wmagnet 72 to the
battery lead 100. The current flowing over
this encatt waintains the private magsiet
in an energlzed position, thns locking the
stdde switeh in seeond position, The relay
280 s ulso energized by the elosore of this
Inst crrewtt and operates to disconneet the
rotury magnet 67 from the impulse spring
1, shnit the holding ground of the reluy
2RO and magnet 72 from the grounded bank
contact to ground " by way of the springs
2T and 283, 284 and 285 and side switel
wiper 71, and to eounect the busy signaling
machine I° with the ealiing hne, The «iy
enit over which fthe ealling substation re
celves the busy signal extends from the hat-
terv lead 100 fhroungh the secondary wind-
iy of the induetion coil 85, sprivgs 286 and
287 of the reluy 2R contiet point 2845, side
switeho wiper 65, ringer relay springs 289
apl 2900 condenser 2910 thenee to and
through the substation A and back through
the winding 108 of the relay T3 o growd.
anu thence through batterv I3 to the start-
ing pomt,  During the time the ealling sub-
stotion is recerving the busy signal the con-
nection between the calling and called lines
b mintained open ot ane side by the mag-
net T2, whish s encveized, and on the iber
siic by the gide switeh wiper 65, whicl is
i secomd position, The conunector i+ re-
leased from this position i the smmne man-
ner as when connection s oblained with an
1cdie Hine.

The connector H' is used only when a

branch exchange subseriber calls anotber sub-
seriber of the same branch exchaunge, To
enable branch exchiange subscribers to be
called from the wmain exchange, or from an-

other branch exchange, each branch exchange

tvoprovided with one or more connectors
sidlay to the connector H (192, 3), which
wonld be connected fo truoks leading from

Ctne bank contacts of second selectors in the

mnin exchange. The main exchange sub-
seribers would cull the branch exchangee
subserioess in the regulay ﬁ-’ﬂ-}ﬂ using all fory
digrits of the number. | )
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From the foregoing it wil| be seen that I
provide a system in which a subscriber of
one group may call another of the same
group without extending the call through

5 the mmin or central station. The contacts
41 and 43 serve as a terminal for two trunks.
One trunk leads to the connector H” and the
other trunk leads to the non-numerical

sswitch €7, Means are provided, as deseribed,

10 for preventing operation of the connector

when the call is through the line switch ¢
and the selector K. In the selector ¥ the
bank level serves as a means for preventing
use thereof when the call is through the con-
nector. Dy the calling dial at the substa-
tion the calling subscriber determines which
trunk 1s to be used, the one leading to the
switch H” or the one leading to the switch
(7. These switches are controlled over line
circuits including the two sides of the calling
line in series. During promotion of the talk-
Ing current, as indicated in heavy lines, the
connector H” 15 conneeted therewith, but in
an inoperative condition. By a “connector”

- ¥ mean a switch capable of operation in ac-

cordance with two digits of the called nun-
ber.,

15

20

28

of the called number-—that is, capable of an-
tomatically selecting an idle trunk in a pre-
determined group.

The arrangement of the switches in a com-
plete system, such as is disclosed in the fore-
gomyg, 1s, as stated, represented diagram-
matically in Fig. 5. 1In this figure there are
shown a number of branch or subexchanges,
each provided with primary switches C, sec-
ondary switches C7 and connectors H and
H’. To each subexchange there is allotted
at the main exchange a grou p of first selector
switches £ and a group of second selector
switches IF, . |

What I claim as my invention js:—

1. In u teleplione systeny, a trunk for local
calls, a trunk for calls through another ex-
change or station, @ set of contacts serving
as a terminal for both trunks at one enid
thereof, an automatic switch for connécting

30

35.

40

45

with said terminal to extend a call over

60 etther trunk, automatic ineans for complet-
ing calls from one trank, and means for con-
pleting calls from the other trunk. |

2. In a telephone system, a plurality of
trunks, a single terminal affording aecess to

65 all of said trunks, whereby the trunks are

connected 1 ndtiple to said terminal, and-

an antomatic switch allotted to the other-end
of each trunk for extending connection
therefrom, each trunk- comprising a pair of
voree-citrrent conductorg..

3. In a telephone system. a plurality of
talking trunks, a terminal common to all of
sand trunks. whereby said terminal is neces-
sary for extending u eall over any trunk. an
antomatie switch for determining the proper

60

65

By a “selector” I mean a switch capa-
ble of operation in accordance with one digit.

1L

trunk for use in making any call, und auto-
hiatiec means for extending o connection
from said trunks. B |

+. In a telephone system, a plurality of
trunks, a terminal common to all of ‘said
trunks, means for engaging said terminal to
connect a calling line with said trunks, means
controllable at the calling substation for
electing which trunk is to be used in com-
pleting the call, and antomatic means for ex-
tending a connection from said trunks.

5. In a telephone system, calling mecha-
nism for transmitting impulses for sending
etther local or trunking ecalls, a pair of
trunks, a single terminal for said trunks,
whereby both trunks lead from the same
terminal, a connector at the end of one
trunk for use In establishing local ealls, a
trunking switch uat the end of the other
trunk for use in establishing trunking calls,
subscribers’ lines terminating at said con-

nector, trunk lines leading from said trunk-

mg switch, a first selector for each trunk
line, said connector having a relay for con-
trolthing the said selectors when connection
through a selector  is necessary. and said

L]

selectors having meauns for preventing use

70

75

80

8b

80

thereof when connection is necessary through

the connector. |

6. In a telephone system, culling mecha-
nist for transmitting impulses for sending
calls, a selector, a connector controlled by
said impulses, means for connecting with
said connector and selector, and means in the
selector for preventing continued use thereof
when the call must pass through the con-
nector, .

7. In a telephone system, calling mecha-
nism for transmitting impulses for sending
calls, a connector controlled by said imn-
pulses, a selector, means in the connector for
controllmg the selector when the eall must
not pass through the connector, and means
in the selector for preventing use thercof
when the call must pass through the con-
nector. - '

8. In a telephone system, calling mecha-
nism for transmitting impulses for sending

calls, a terminal, a pair of trunks connected

therewith, a connector at the end of one
trunk controlled by said impulses. 1@ non-
numerical trunking switch at the end of the
other trunk, a non-numerical trunking
switch for connecting with said terminal, a

selector, means in said connector for con-

trolling said selector when the eall is through
the selector, and meuans in the selector for

preventing use thereof when the call is

through the connector. |

N, In a telephone system, calling mecha-
nism for transmitting impulses for sending
calls, a switch controlled by said impulses.
another switch, means in the first switeh
for controlling the second switeh when the
call must pass through the second switch,
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mmeans for preventing use of the second
switch when the call must pass through the
first switeh, and means for preventing use
of the first switch when the eall is through
the second switeh.

1. In a telephone system, calling mecha-
nism for transmitting mpulses for sending
calls, @ connector controlled by said im-
pulses, a selector, means in the connector for
controllimg the selector, means for prevent-
Ing operation of the connector when the se-
lector is operated to extend a call, means for
automatically restoring the selector to nor.
mal when the cail is through the connector,
ahd means for controlling the connector in
accordance with the last two digits of the
called number,

LL. In a telephone system, calling mecha-
nism for transmitting 1mpulses for sending
calls, a connector controlled by said im-
pulses, a selector having a plurality of levels
anid operable to any level and having means
for automatically releasing when raised to g
particular level, means for rendering the

conuector operative when the selector is thus

released, and means for preventing opera-
tion of the connector when the selector is
raised to some other level, ' '

12, A telephone exchange system compris-
Ing a combination connector and repeater,
a talking eircuit from which the sald combi-
uation instrument is excluded when used as
tt repeater, a talking eirenit in which the said
instrament is included when used as & Con-
nector, and switching means in said first-
mentioned cireuit controlled by the said in-
strument when used as a repeater. |

13, In -a telephone t¥ystem, means for
forming a taliing cireuit, a plurality of con-
hectors, mears for operating said connec-
tors, and means for temporarily rendering
the same inoperative by the formation of
satd cirenit, eack connector bemg operative
in accordance with twe digits of a called
number,

14. In a telephone system, a trunk for
local ealls, a trunk for calls through another
exchange or station, a set 6f bank contacts
Serving as a terminal for both trunks at one
end thereof, meaus for connecting with said

terminal to extend a call over either trunk,

means for completing calls from one trunk,
controllable over the two sides of the trunk

- In series, and automatic means for complet-

ing calls from the other trunk, controllable
over the two sides of the trunk in serjes,

15. In a telephcne
trunks, a single terminal affording access to
all of said trunks, whereby the trunks gre
connected in multiple to said terminal, and
means allotted to the other end of egch trunk
for extending connection therefrem, con-
trollable over the two sides of the trunk in
serles, each trunk comprising a pair of voiee-
current, conductors,

system, a plurality of

1,205 181

16. In a telephone system, a plurality of
talking  trunks,
trollable over the two sides of the trunks in
series, a bank terminal common to all of said
trunks, whereby said terminal is NeCessary
for extending a call over any trunk, means
for determining the proper trunk for use in
making any eall, and
extending a connection from sajd trunks, -
I7. In a telephone System, a plurality of
trunks, a terminal common to all of said
trunks, means for engaging said terminal to
connect a calling line with said trunks, auto-
matic switches controllable over the two
sides of the trunks in series, and means con-
trollable from the calling substation for
electing which trunk is to be used in com-
pleting the eall. _. .
18. In a telephone system, calling metha-
nism for transmitting impulses for sending
calls, a pair of trunks, a single terminal for
satd trunks, whereby both trunks lead from
the same terminal,
one triunk controlled by said im ulses, g
trunking switch at the end of the other
trunk, subseribers’ lines terminating at said
connector, trunk lines leading from said
trunking switch, a first selector for each
trunk line, said connector having a relay for
controlling the said selectors when connec-
tion through a selector is necessary, each se-
lector controllable over the two sides of a
trunk in series, and said selectors having
means for preventing use thereof when con-
nection is necessary t%lmugh the connector.
19. In a telephone System, a central sta-
tion, & plurality of subcentral stations, sub-
scribers’ lines terminating at the subcentral
stations, trunk lines connecting
tral stations with the central station, means
for extending a call through the central sta-
tion from a calling subeentral station to a
called subcentral station, controliable over
the two sides of » line cirenit in series, and
means affording direct connection between
the lines of calling and called subscribers of
the same subcentral station, controllable over

the two sides of & line circuit in series,

automatic switches eon-

a connector at the end of

70

automatic means for

76

85

PO

100

106

110

20. In a telephone system, g ceptral sta-

tion, subcentral stations, trunk lines connect.-
g the central station with the spbeentral
stations, telephone lines terminating at the
subcentral stations, connectors at the subcen.

tral stations for connecting a telephone line -

of one subcentral station with a telephone

115

ine of another subcentra] station, control-

lable over the two sides of g
series, and other connectors for connecting a
calling line with a called line of the same

subcentral station, controllable over the two
sides of a line cireuit in series. i

21. In
finding the called subseribe
call 1s loeal, \
peating the calling impulses when the call is

r'’s line, when the

line eireuit in

a telephone system, a connector for-

provided with a relay for re.

128 |



10

15

20

25

30

38

40

45

o0

65

60

06

‘when the

1,295,181

Lo another station, and means immdependent of
the ground at the substation for controlling
sald conneetor.

22, In a telephone ‘-;\ stemi, a connector.
means for controlling said connector in ae-
cordanes with the lnst two digits of o called
I‘iliiill}{-"!. 2 selector, said connector having a

elay for *ﬂllflﬁ“]nfr <atd selector, a trunk

}niw,r Al i crremit ine ]mimu thie two sides of
sutd tronk line in series controlled by sald
relay to control the selector.
393, Im oo to lephoue system, a line cirenit, N
connector, means tor controlhng said con-
nector, in accordance with the 1 st Ewo dunta
of the called nunmber, over the two sides of a
Ime crraat m series, and a plurabty of se-
lectors. said connector having a relay for
S q-manalv controlling said selectors.

2+ In a telephone system, a selector, a
connector, means for connecting a calling
Hne with said connector and H{‘I{‘(thl Menns
in the selector for preventing coniinued use
thereof when the eall must pass through the
contector, and means at the calling substa-
tron for controlling the said scelector and
connector over the two sides of a line cireuit
“’i “'5{ i’ i(""'n

In a telephone system, a calling suth-
Hmt}r}zl.. a conneetor, a H(‘I{‘f‘fﬂl ll{Ltpte*l toy b
connected 1hereto, means 1 the econnector
for controthng the selector when the call
must not pass through the connector, means
tn the selector for preventing use thercof
when the eall must pass through the con-
nector, and means at the calling substation

for controlling the said selector and con-
Heetor over th{- {wo =1des of a hine eyremit An
oS,

26, In a telephone systemn, a termmal, a
piir of trunks connected therewith, a con-
neclor at the ewd ¢f one trunk, a non-numer-
leal trunkne switeh at the end of the other
frinde, o non-numerieal trunking gwiteh fon
contecting with sard termmal; a selector,
menns 1 snud connecetor for controtiimg saad
selector when the eall s throngh the selector,
means 1n the selectoy for plm*mllm{r Hse
thereot when the eall s throagh the con-
viector, and mefallie Tine cirenids over which
aid connector and seleetor re controtlel,
27. Tn o telephone svstemn, a switeh, an-
other switeh, means in the brst switeh for
confrolling the second <switeh when the eall
mitist pass through the second switeli, means
for preventing nse of the second switeh
call must pass through the first
switeh, means Toy preventing use of the firs
switeh when the eall s through the seeond
switeh, and metaltie hne cireults over whieh
sl switehes are conteolled to extend calls,

gs. Ty oo telephone svstem, o line eireuit,

G conncetor. a selector, means in the eon-
neclor for controlhinge the seélector over the
twa wides of o line crremit 1in series, neans

for preventing operation of the connector

1.8

when the selector 1s operated to extend a
all, means for automatically restoring the
selector to normal when the call is tlimmrh
the connector, and means for controlling the
connector ih accordance with the last two
chigits of the ealled number,

9. In a telephone systeni, 4 connector, a
selector having a plurality of levels and hav-
Ing MEeANSs for antomatic: Uy releasing when

atsed to a particular level, means for ren-
dering the connector oper rative when the
aoioetm' 1= thus released, means for prevent-
ing operation of the connector when the se-
lector is raised to any other Jevel, and me-

tallic line circuits for controlling said con-
nector and selector.

30. A telephone exchange system compris-
g o combination prmrresswvlv movable
conmector 1 repeater for connecting a calling
and a called line in g talking envcutt, saidl
repeater controlled over tm: sides of the
.1“ mn' clreiit in series.

A telephone exchange system compris-
Inge a v combination connee tor and repeater, a
:t]]{l!!ﬂ' cireuit from whieh the said combina-
tion instrment is excluded when used as o
repeater, a talicmg circuit in which the said
instrument is ineluded when used as a con-
nector, and switching means i sad first-
nientioned cireuit controlled by the =ud n-
strument. when used as a repeater, saud -
strument bemge controliable over the two
sides of a portion of the talking cirenit in
SOYICS,

32, In u telephone exchange system, a line
creewt, eallinge mecliahism for ttunmmmnfr
.ni]nllam over two sides of said etrenit
series for sending ealls, and o combiation
conncetor and repeater controlled by said
impulses having provisions for preventing
operation thercof as a connector for any call
Hh wlm ho 1t 18 operative as g repeater,

33, Tn a telephone svstein, a trunk terni-
nal, means including a line cireatt for con-
necting with said terminal, and a plurality
nf antomatic step-by-step switehes allotied
fo aml trunk-conneeted with said terminal,
wherehy sand ferminal 1s common to all of
sl switehes, ench switeh controliable over
the twao =ides of satd Tne etremt in seres,

S Inoa telephone system, hine civcants,
connector, a phoality of selectors, another
contrector, and a relay for ”H‘ f1yst ('mmt‘t‘[m

caitl selectors and second connector b{'mtr
ﬂ-u-:*rv%;wh controllable by sand l:Lu over
two sides of any of said line civeuits in series.

3o, In o telephone system, o talking eir-
ctll o plurality of connectors connected with
saltl erreuit, o plurality of selectors conneet -
cd with the crecuit between said connectors,
aud cirenits for controlling sard connectors
a0l selectors ineluding the two sides of said

talking cireuit in series.

36, Tn oo tele ‘phione system. menns for formn-
ing i talking eircuit, a plurality of " con-
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nectors means tor operating said connectors,
avd menns for temporarily rendering the
siime moperative by the formation of said
cirenit, each connector heing operative in ae-
cordance with two Qigits of a ealled nuambetr,
aned ench connector controllable over the two
stdes of o e eirenit in series,

37, In a telephone systen, a common hat-
tery from which current is supplied for talk-
1ng purposes and for operating the svetem,
a trunk for loecal ealls. & trunk for ealls
throngh another exchange or station, o set
of contacts serving us a terinal for Loth
trunks at one end thereol, an automatis
switeh for connecting with suid terminal
to extend a call over either frunk, automatic
means for completinge calis from one trimls,
ana reesns for complating ealis from the
oth:er trunk.

SE I a tedephone systenm, o common Hai
tery from which curvent is supplied for
vatikng purposes amd fore operafting the svs-
temn, n plivality of {runies, Siitele ferininn
aflording access to al) of caid trunks, whore-
by the trunks are counected iy multiple (o
satd terminal, and an antomatie switel ul-
jotted to the other end of cach trunk for ox-
tending connection therefronn, each trank
COMPrISINg A pair of volee-curvent condue-
tOrs. - |

SUo ey telephone svstem, o common bat-
tery Feom which current s supplied for talk-
g purpases and fop operating the systen,
o pluraliny of

of Crllcime trunks, o terminal
conititon o all of said trunks, whereby said
eriraal s necesswey for extending a enll
orver any Lrunk, an autotmtic switeh for de-

Y

ternpning the proper tronk for use in mnk-

g any eall und avtomatic menns for ox-
tending o connection from said trankes.

40, Tn o telephone systens, a common bl -
tery from which current is supplicd for talk-
g prrposes and for operating the aysten,
a plarmlity oF feanles, o terminal common
to- all of wwd trunks, weans for CHIN NG
sald terniiiad to connect a endling tine with
sald tramics, and means controllable from
the calling suintation for elerting  whiel)
trunk is to be wsed in completing the el

. Inoa telephone systens, ealline mecha-
nmism for fransmitting inpiudses far seiding
atls, o common batfery from which vurvent
is supplied Toy tallking porposes and for 0=
evating the systewy, o puir of teunks, o single
terminnd  for said  trunks, whereby  botl,
trunks fead from the same terminal, 4 con-
nector at thie end of one tronk responsive o
said impalses, a trunking switeh at the el
of the other trunk, subseribers’ Lnes {ormi-
nating at said connector, trnnk Yines leading
from sald trunking switeh, o first selector
for cach trunk line, saied connector Faeving o
relay for controlling the suid selociors when
conneetion throngh a seleelor is necessary,

1,205,181

and sail selectors having means for prevent-
ing use thereof when connection is NeCCSSATY
througrh the connector.

+2. In a telephone system, a common bat-
tery from which carrent is supphied for talk-
ing purposes and for operating the system,
a central station, a plurality of subeentral
stations, subseribors’ lines terminating at the
stibcentral stations, trunk lines connecting
the subceentral stations with the contial sta-
tion, means for extending a call through the
central station from w subcentral station to
1 calted subeential station, and means afford-
e dinveet connection between the lines of
calling and called subseribers of the same
=ubcentral station.

5. I a telephone systenmy, a common bat-
tery trom which current is supplied for talk-
mg pirposes and for operatine the systent,
@ central station, subcentral stations. trunk
nes connecting the central station with the
sttheentral stations, telephone Hnes ferminat-
ingr at the subcentral stations. connectors st
the subeentral stations for connecting a tele-
phone lime of one subcentral station with o
lelephione Hine of another subeenteal station,
and other connectors for connecting a eall-
g line with a ealled line of the same sub-
central station,

4. In a telephone system, calling mecha-
nisin for transmitting impulses for sending
either local or trunking ealls, o common bat-
tery from wineh current s sapplied for talk-
ing purposes and for operating the svstem,
a4 conmector for finding the ealled subscrib-
er’s hine, when the eall is loeal. provided
with a relay for repeating the calling im-
pulses when the eall is to another station. |

+5. In a telephone systemn, a common bat-
tery from which current is supplied for talk-
ing purposes and for operating the system,
1 connector, means fop confrolling said con-
heetor naccordance with the fast two digits
of a ecalled number, and a selector. said con-
heetor having a relay for selectivelv con-
trotimg said selector, |

. In a telephone system, a common bat-
tery from which current is supplied for talk-
ing purposes and for operating the system,
i connector, means for controiling said con-
nector i accordance with the last two digits
of the called number, and a plurality of se-
leetors, saul connector having a relay for
suceessively controlling said selectors.

17. In a telephone system, calling mecha-

nisin for transmittting imprlses for sending
calls, o common battery from vlich eurrent
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operating the system, a selector, a connector
responsive to said impulses, nieans for con-
necting a ealling line with said connector
and selector, and means in the selector for
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18. In a telephone system, calling mecha-

nism for transmitting impulses for sending
alls, a common battery from whiéh current
18 :-,upplled for talking purposes und for Op-
erating the system, a connector responsive
to Sdi{] impuises, a selector, means in the con-
nector for controlling the selector when the
call must not pass through the connector,
und means in the selector for preventing use
thereof when the call must pass through the
connector.
49, In a tele]:}h(me system, calling mecha-
nism for transmtting impulses for sending
alls, @ common batterv from which current
is supplied for talking purposes and for
operating the system, a terminal, a pair of
trunks connected therewith, a connector re-
sponsive to said impulses at the end of one
trunk, a non-numerical trunking switch at
the end of the other tr unk, a pon-numerical
trunking switch for connecting with said
terminal, a selector to which sald first-men-

tioned non-numerical switeh 1s adapted to

extenwd connection, means in said connector
for controlling smd seicctor w hen the call is
through the w!wtmu and means in the selec-
tor for preventing use thereof when the {'l“
15 through the {-nnnt(,t{)r

50. Tn u telephone system, calling mecha-

nism for transmitting lmpulsea for sending

alls, a common battery from which current
is supplied for talking purposes and for op-
crating the system, a switeh rﬁpnnwv{* to
said impulses, another switch. means in the
first switeh for controlling the second switeh
when the eall must pass thmngzh the second
switch, means for preventing use of the sece-
ond switelhh when t}m atl must pass through
the first switch, and means for preventing
use of the fpest switeh when the eall 1s
througl: the second switeh.

51. In a telephone system. calling mecha-
nism for transmitting impulses for sending
calls, a common lmm-rv from which cnrlent
is supplied  for talking purposcs and for
operating the system, a r.'{mm-::tm* e*-.pmm Ve
to said impulses, a selector, means in the
connector for controlling the selector, means
for preventing u]wmtmn of the connector
when the selector i1s gperated to extend a
eall, means for antomatically restoring the
selector to normal when the eall s through
the connector, and means for contiolling the
connector in accordance with the last two
digits of the ealled number.

52. In a telephone system. ealling mecha-
nism for transmitting impulses for sending

calls, & common battery from which current
15 sullphml for talking purposes and for op-
rating the svsten, o connector responsive to
H:li{l impulses, u selector having a plurahity
of levels and having means for automatieally
releasing when raised to a partiealar level,

‘means for rendering the connector opera-

-m{,ludﬂl when

1O

tive when the selector is thus released, and
nieans for preventing operation of the con-
nector when the b[‘](‘(f(}l‘ 15 raised to any
other level.

23, A telephone exchange systemn com-
prising a selector and a H}IH}{‘(TU] adapted to
be operated in accordance with the last digit
of a calied number, means controlled by said
connector for repeating impilses to operate
satd selector switch, and a common battery
from which current s supphied for 1 talking
purposes and for operating the system.

o+, A telephone exchange system compris-
mg a comimnon battery from wliich current
1s supplied for talking purposes and for
operating the system, a combination connee-
tor and repeater, a talking circuit from
which the said combination instrinient is
excluded when used as a repeater, a talk-
g circait in which the said instrunent is
usetl asx a connecior, and
neans 111 satd first-mentioned cirenir con-
trolled Ly the said instrument when used as
a repeater. |

55, 1 a telephone exchunge system, eall-
ing mechanism for transmitting impu]w&
for seiiding calls, a combination connector
aru 1‘91}&*1&11' responsive to said  impulses
having provisions for preventing npm.mﬂn
thereof as a connector for any call in which
it is operative as a repeater. and a connion
Lattery from which current is supplied for
talking purposes and for operating the sys-
tem. |

26, In a telephone systen a common bat-
tery from whicl current is supplied for

talking purposes and for operating the sys-

tem, a connector, a plurality of selectors,
another conneetor, and a relay for the fiest
connector, saud seleelors and scecond connee-
tor being successively controllable by waid
lpllx

7. In a tulvplmm* systom, o common bat-
fery from which cup rent is supplied for talk-
Ing pmpm{'s and for operating the system,
1 talking circutt, u plurality of connectors
connected with said cireuit. and a plitrality
of selectors conmected with the eircurt be-
tween sand connectors.,

38, In a telephone system, catling mecha-
nism for transmitting mmipulses for seding
calls, a common battery from which cur-
rent 18 supphied for tatking purposes and
for operating the system, means for formn-
ing a talking circuil, a plurality of  con-
nectors, means for operating said  connees-
tors 1 accordance with said impulses, and
imeans for temporavily rendermg the same
inoperative by the formation of ml{} “lreit,
cach connector heing operative in aceord-
ance with two t!lg{lih of « called number,

30, In a telephone system, ealling mechua-
nism for transmitting napulses for sending
alls, a pair of trunks, o single termmal for
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satd trunks, whereby both trunks lead from
the same terminal, a connector responsive
to said 1mpulses at the endd of one trunk, a
trunking switch at the end of the other
trunk, subscribers’ lines divided into Troups
terminating at said connecter, trunk lines
leading from said trunking switch, a first
selector for each trunk line, said connector
having a relay for controll ing the said se-
lectors when connection throu gh a selector is
necessary, and said seleciors having means
for preventing use thereof when connection
1s necessary through the connector, said con-
hector having motion in one plane to select

groups and motion in a plane ut right-angles

thereto to find a line in the selected group.

60. In a telephone system, catling mecha-
rism for transmitting impulses for sending
calls, subseribers’ lines divided into groups,
4 connector responsive to sgid inpulses, a
selector, means for connecting with said
connector and selector, and means in the
seiector for preventing continued use thereof
when the call must pass through the con-
nector, said connector having motion in one
plane to select groups and motion in a plane
at right-angles thercio to find a line in the
selected group.

61. In a teleplione system, calling mecha-
msm for transmitting unpulses for sending
alls, subscribers’ lines divided into groups,
A terminal, a pair of trunks connected there-
with, a connector responsive to sald im-
pulses at the end of one trunlk, s non-
numerical trunking switeh f the end of
the other trunk, a non-numericul trunking
switch for connecting with sl terminal,
a selector, means in said connector for con.
trolling said  selector when the eall s
through the selector, und means in the se-
lector for preventing nse thereof when the
call 1s through the conneetor, said eonneector
having motion in one Plane to select groups
and motion in a plane at 1 ght-angles thereto
to find a line in the selecied group.

G2, In a telephone system. callimg mecha-
nism for transmitting impiulses for sending
alls, subscribers’ lines divided into Troups,
A connector responsive to said impulses, a
selector, means in the connector for control-
hng the selector, means for preventing op-

4

cration of the connector when the selector g

operated to extend a enll, means for nuto-

matieally restoring the selector to normal
when the call is through the connector, and
weans for controlling the connector in ge.
cordance with the last two hgrits of the
wled nmunber, said connector having motion
in one plane to select groups and motion in )
piaue at right-angles thercto to find a line in
the selected gronp.

5. In a telephone systew, calling mecha-
nism for transmitting impuises for sending
calls, sith=eribers’ Mines divided into IroNUDS,
% tonnector responsive to said impulses, »
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selector having a piurality of levels and hav-

Ing means for automatically releasing when
raised to a particular level, means for ren-
dering the connector operative when the
selector is thus released, and means for pre-
venting operation of the connector when the
selector 18 raised to any other level, suid
connector having motion in one plane to se-
lect groups and motion in a plane at right-
angles thereto to find a line in the selected
aroup.

64. In a telephone system, a trunk for Jo-
cal calls, a trunk for calls through another
exchange or station, a set of bank contacts
serving as a terminal for both trunks at one
end thereof, means for connecting with said
terminal to extend a eall over either trunk,
means for completing calls from one trunk,
controllable over the two sides of the trunk
In_series, automatic means for completing
calls from the other trunk, controllable aover
the two sides of the trunk in sertes, and com-
mon battery means for supplying talking
current through said trunks.

65. In a telephone system, a plurality of
trunks, a single terminal affording access to
all of said trunks, whereby the trunks are
connected in multiple to suid terminal,
means allotted to the other end of eacly trunk
for extending connection therefrom, control-
lable over the two sides of the trunk in se-
ries, cach trunk Ccomprising o pair of voice-
current  conductors, and - common battery
means for supplying talking current through
satd trunks.

6. In a telephone system, a ply ulity of
talking trunks, automatic switches control-
Iable over the two sides of the tranks in Se-
ries, a bank terminal common to al] of snld
trunks, wherchy said terminal is necessary
for extending a call over any trunk, means
for determining the proper trunk for use in
making any call, automatic
tending a connection from said trunks, and
common battery mcans for supplving talk-
ing current through said trunlks:

67. In & telephone system, a piurality of
trunks, a terminal common to all of satd
trunks, means for engaging said terminal to
connect & calling line with said trunks, anto-
matic switches controllable over the two
slides of the trunks in series, means control-.
lable at the calling substation for electing
which trunk is to be used in completing the
all, and common battery means for supply-
g talking current through said trunks.

68. In a telephone system, a central sto-
tion, a plurality of subcentral stations, sub-
seribers’ lines terminating at the subeentral
stafions, trunk lines connecting the subeen-

‘tral stations with the contral station, means

for extending a eall th rongh the central sty-
tion from a calling subcentryl station to g
alled subeentral station, controllable ovep
the two sides of a line cireuit 1 sevies, weuns

means for ex-
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affording direct connection between the lines
of calling and called subseribers of the same
subcentral station, controllable over the two
sides of & line eircuit in series, and common
battery means for supplying talking current
through the subscribers® lines.

6. In a telephone system, subscribers’
Iines, means including a, progressively mov-
able connector for establishing a connection
between a calling and a called subscriber’s
hine when the call is local, another progres-
sively movable sclective trunking switch,
said connector provided with a relay for re-
peating the calling impulses to said trunk.
mg switch when the call is to another, sta-
tion, means independent of the ground at
the substation for controlling said connector,
and common battery means for supplying
talking eurrent through the subscribers’
Iines. +

0. In a telephone system, a line -circuit,

4 progressively movable connector, means

for controlling said connector, in accordance
with the last two digits of the called nun-
ber, over the two sides of g line circuit
1n series, a plurality of selectors, said con-
nector having a relay for successively con-
trolling said selectors, and commaon battery
nieans for supplying talking current to said
line circuit. - |

71. A telephone exchange system compris-
INZ a combination progressively movable
connector repeater for connecting a callin
and a called line in a talking circuit, sai
‘ controlled over two sideg
of the talking circuit in series, and common
battery means for supplying talking cur-
rent to said circnits, |

72, In a telephone exchange system, call-
ing mechanism for transmitting impulses
for sending calls, a combination connector
and repeater responsive. to said impulses
having provisions for reventing operation
thereof as a connector Ft)r any call in which
it Is operative as a repeater, a metallic cir-
cuit, and common battery means for supply-
said eircuit.

3. In a telephone system, metallic line
¢ircuits, a progressively movable connector,
a plurality of selectors, another connector,
a relay for the first connector; said selectors

and second connector being successively con-

trollable by said relay over said metallie Iine
circuits, and common battery means for sup-
plying talking current to said Iine circuits.

;4.' n a telephone system, a talking cir-
cutf, a plurality of progressively movable
connectors connected with said circuit, a plu-

rality of selectors connected with the circuit

between said connectors, metallic line cjr-
cuits for controlling said connectors and
selectors, and common battery means for
supplying talking current to said talking
eircuit. - |
75. In a telephone system, a bank trunk

*'d

terminal, means comprising a movable ele-
ment for connecting with said terminal,
and a plurality of automatic step-by-ste
switches allotted to and trunk connecte
with said terminal whereby said terminal
15 common to all of said switches. |

76. In a telephone system, a bank trunk
terminal, means
terminal, and a plurality
by-step switches allotted ,
nected with said terminal y said ter-
minal is common to all of said switches.

7. Ina teleﬁhone system, a common bat-
tery from which current is supplied for talk-
Ing purposes and
a bank trunk terminal, means comprising a,
movable element for connecting with said
termmal, and & pluralit of automatic step-
by-step switches allntteg to and trunk con-
nected with said terminal, whereby said ter-
minal is common to all of sajd switches.

78. In a telephone system, a common bat.
tery from which current is supphied for
talking purposes and for o erating the sys-
tem, a bank trunk termina » means for con-
necting with said terminal, and s plurality
of automatic step-by-step switches allotted
to and trunk connected with said terminal
whereby said terminal is common to all of
sald switches.

79. In a telephone system,
sald trunk line aving & pair
switch in ane branhch
said

a trunk line,
of branches, a
y & line associated with
switch, means for o erating said switch
to extend a connection E*om sald branch to
sald line, a switch In. the other branch, a
line associated with said second switch,
means for operating said second switch to
extend a connection from said trunk to said
second line, said first switch lnoperative to
extend a connection to said first line when
the second switch is operated to extend said
connection to said second line, and means
under the control of means In said second
line for rendering said first switch operative.

80. In 2 telep%one- System, a trunk line,
sald trunk line having a pair of branches,
a switch in one branch, a line associated with
the said switch, means for operating said
switch to extend a connection from said
trunk to said line, a switech in the other
branch, a third switch, a line associated with
sald second switch extending to said third
switch, means for operating said secon
switch to extend a
trunk to said
Inoperative to
first line when the

_ Oper-q
ated to extend said

connection to said sec-

ond line, and means under the control of

for connecting with said

for operating the System,
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81. In a telephone sgst-em, A plumiity of -

branch exchanges, subscribers’ lines con-
nected with said branch exchanges, means
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for eslablishing a conpection between two
of sutd subscibers’ lines, said means melud-
ing a trunk line having a termial inoa
branch exchange, a branch for said trunk
extending toward said maln exchange, o
meitlls fOr
disconnecting the main branch and con-
necting the local branch when a call is made
with a subscriber in the same branch ex-
change. ~

w2, In a telephone system, a plurality ot
stibseribers’ lines divided into groups and
cubgroups, a plurality of tronic iines having

2« common terminal, means for first extend-

ing a connection from said terminal over
one of said trunk lines, and means for then
breaking the connection with said trunk
and {j-{?]’l‘;]ﬁ(t-tillg the other trunk with said
terminal if it 1s desired to-gxtend the con-
nection to a subscriber i g group reached
by said second trunk.

23 Tn a telephone system, subscribers’
lines divided Into groups, a trunk having
a terininal and a palr of branches associated
therewith, one of suid branches extending
toward a plurality of said groups, while an-
other of said branches extends toward but
one of said groups, means for first ext(m{iin%
4 connection over said first branch, anc
means for then complefing the conmection
aver the second branch if a subscriber’s hine
in its particular group is desired,

«i. In a telephone system, subscribers’
Hines divided into groups, means for estab-
lishing s eonnection between two ot said
lines, siwid means neluding o trunk having
1w singile termiinal adapted to be seized by
a calfing subscriber and a pair of branches

oxtending from said terminal, one hranch
extending toward certain of said subscribers’
lines and the other branch extending toward
other of said lines, and means for first ex-
tending the, call over said one branch and
completing the connection over said other
COT1-
nection with a sibsceriber reached by sald
jast-mentioned braneh, |

85. In a telephone system, two groups of
subseribers’ lines, automatic apparatus for
trunking to one group, automatic apparatus

for trunking to the other group, apnid ap-

paratus being accessible to a subscriber to
set up a connection with a desired sub-
scriber in either group, means whereby when
the subscriber operates fo set up a con-
nection with the desired subscriber’s line
the trunking apparatus builds connections
toward both. groups until the step in the

calling ﬁgeratiﬁn is reached which de-
termines definitely the group in which the.

desired subscriber’s line 1s located, means for
then releasing the connection in the direc-
tion of the other group, and a switch acting
as a repeater and as a connector during the
same connection. -
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6. In a telephone system, main and
branch exchanges, subscribers’ lhines con-
nected with said branch exehanges, trunking
apparatus at said exclianges, means where-
by a subscriber in making a call operates

70

said apparatus to first determine the mam

exchiange and then the branch exchange with
which the desived called subscriber 1s con-
nected, a tronk at a branch exchange lead-
ing to the trunking appavatns at a mail
cxchange, a sceond trunk in the same branch
exchange leading to trunking apparatus in
that exchange, means whereby a subscriber
at said branch exchange, when initiating a
call, first extends a connection over the trunk
extending to said main exchange, and means
for then breaking said connection and ex-
tending the connection over said local trunk
when 1t is determined that the call is for a
subseriber in the same branch exchange.

7. Tn a telephone system. main and
branch exchanges, subscribers’ lines con-
nected with said branch exchanges, trunk-
ing apparatus at said exchanges, means
whereby a subseriber i making a call op-
perates said apparatus to first determine the
main’ exchange and then the branch ex-
change with which the desired called sub-
seriber is connected, a trnnk at a branch
exchange leading to the trunking apparatus
at & main exchange, a second trunk in the
same branch exchange leading to trunking
apparatus in that exchange, means whereby
a stubseriber at said branch exchange, when
initiating a call, first extends a connection
over the trunk extending to said main ex-
change, means for then breaking said con-
nection and extending the connection over
said local trink when it is determined that
the eall is for a subscriber i the same
branch exchange, and means for releasing
the switching apparatus at the main ex-
change when the connection is shifted to the
local trunk. | |

%8, Tn a telephone svstern. a central sta-
tion, & plurality of subcentral stations, sih-
seribers’ lines terminating at the subcentral
stations, trunk lines econnecting the sub-

central stations with the central station,

means for extending a call throngh the cen-
tral station from ar calling subcentral sta-
tion to a called subcentral station, control-
lable over the two sides of a line circuit in
series, means affording direct connection be-
tween the lines of calling and ealled sub-
seribers of the same snbeentral station, con-
trollable over the twa sides of a line circuit

in series, said last means comprising oniy -
two trunking switches, one non-numerical in

character and one numerical in character.
and common battery means for supplying
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89. Tn a telephone system, a_line, means

for establishing a connection with said line,

¥

130




10

20

25

30

35

40

45

&0

5o

60

6o

1,295,181

a pair of progressively movable switches in-
dividual to said line for extending a connec-
tion from said Tine via one of said switches,
and for extending another connection from
said hne via the other of said ‘switches,
means rvesponsive to the extension of said
connection over said one switeh for render-
ing the other of said switches moperative to
extend a connection, and means responsive
to the release of the connection over said
one switch for rendering said other switeh
operative.

J0. In a telephone system, a line, means
for establishing a connection with said line,
a pair of progressively movable switches
individual to said line for extending a con-
nection from said line via one of said
switches, and for extending another connec-
tion from said line via the other of said
switches, ynd means for preventing the ex-
tension of a connection over one of said
switches until a connection has been set up
and released over the other of said switches.

J1. In a telephone system, a trunk having
a main portion and a plurality of branch
portions, means-for making local calls over
the main portion and one branch portion,
and means for making long distance calls

~over the main portion, and another branch

portion, and .electrically controlled means
for automatieally breaking the connection
after a call is completed.

92, In a telephone system, a trunk, a switch
at one exchange, a switch at another ex-
change branch connections from said trunk
to said switches, and means for controlling
said switches over said trunk.

93. In a telephone system, a trunk having
a mam portion aund a plurality of branch
nortions, means for making local calls over
rhe main portion and one branch portion,
means for making long distance ealls over the
mam portion and another branch portion,
one of sald branches being nornially open,
and a relay controlled over the branch to
close said open branch. '

24, In a telephone system, an automatic
switch including line wipers, and menns

controlled by said switch for establishing a

trunkinge connection, said trunking connec-

tion heing independent of and excluding said
Iine wipers, and said switch including means
for repeating impulses over said trunking
connection. |

99, In a telephone svstem, a trunk hav-

“Ing a main portion and a plurality of branch

portions, cirenit means for making loeal
alls over the main portion and one branch
portion, and automatic means for making
long distance ealls over the main portion
and another branch portion, and electrieally

controlled means foy antomaticully breaking

the connection after a eall s completed,
6. In a telephone system, an automatic
switch including line wipers and aufomatie

7.9

means controlled by said switch for estab-

lishing a trunking connection, said trunking

connection being independent of and exclud-

*

Ing said line wipers, and said switch inclid-
Ing automatic means for repeating impulses
over sald trunking connection.

97. In a telephone system, a ‘main ex-

‘change, a branch exchange, subscribers’ lines
at said branch exchange, a°

terminatin
trunk line having a terminal adapted to be
connected with said subscribers’ lines and
provided with two branches, one extending
toward the main exchange and the other ex-
tending toward switching mechanism in said
branch exchange, impulse transmitting de-
vices on said subscribers’ lines, a repeater in
sald trunk for repeating impulses over said
trunk toward the main exchange, and means
In said repeater for switching the connec-
tion from said main branch to said local
branch when it is determined that the called
subscriber is in the same branch exchange
as the calling subscriber.

98. In a telephone system, s main ex-
change, a branch exchange, a plurality of
groups of subscribers’ lines connected with
said branch exchange, a trunk at said
branch exchange extending toward said
main exchange, a second trunk local to sald
branch exchange, means by which a sub-
scriber in establishing a connection first ex-
tends such connection over the trunk ex-
tending toward the main exchange, and
means for then shifting said connection to
the local trunk and for connecting said local
trunk with the particular group of local
sitbseribers in which the desired ealled sub-
scriber is located.

99. In a telephone system, subscribers’
lines, a main am¥ a branch exchange, a con-

‘necting circuit in said branch exchange,

repeating mechanism in said circuit, a trunk
Imme leading from said branch to said main
exchange, means for connecting said trunk
with sad connecting circuit, a trunk local
to said branch exchange, means for connect-
ing a calling line with said connecting cir-
cuit, means controlled b

sald main exchange over said main exchange
trunk, and means for then eontrolling said
repeater to cause it to disconnect said main
exchange trunk and connect said branch ex-
change trunk with the subscriber’s line when
it is desired to make connection with a sub-
seriber in the same branch exchange.

100. In & telephone. system, subscribers’
lines, a main and a branch exchange, g con-
neeting eirenit in said branch exchange, re-
peating mechanism in said cireuit, trunk
Itnes leading from said branch to said main
eXchange, a trunk local to said branch ex-
change, means controlled by a subscriber in
making a call for connecting his line with
said connecting circuit, s non-numerical
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mechanism for then extending connection to
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trunk-selecting switech at one end of said
connecting cireuit controlled by said repeat-
ing mechanism for selecting an idle trunk
to said main exchange to thus extend the con-
nection from the calling subscriber’s line to
the main exchange, and means for: then
controlling said repeater to disconnect the
mmaln exchange trunk from a subseriber’s
line and conneet his branch exchange trunk
thereto when 1t 1s desired to make connection
with a subscriber in the same branch ex-
change. |
101. In a telephone systemn, a trunk line
having two branches. an automatic switch
for cach branch, means for operating one
of suid switches to extend a connection from
<a1d trunlc line over one branch and for op-
eratine sald other switely to extend a con-
itection from said trunk line over the other
branch and for releasing the first extended

connection. |

102. In a telephone system, a trunk line,
a pair of automatic switches individual to
said trunk line, means for operating one
switelh to extend a connection from said
frunk line to another line, means for op-
crating the other switch to extend a con-
nection from ihe trunk line to still another
line, and means controlled from the first

\ lrl‘!l

1,208,181

switch to break the first extended conhec-
tion.

103. In a telephone system, a trunk line

having two branches, an automatic switch
for each branch, electromagnetic means for
operating one of said switches to extend a

connection from said trunk line over one’

branch and for operating said other switeh
to extend a connection from said trunk line
over the other branch and for releasing the
first extended connection,

104, In a telephone systemn, a trunk line,
a pair of automatic switches individual to
sald trunk line, electromagnetic means for

operating onc switch to extend a connec-

tion from sald trunk line to another line,
electromaguetic means for operating the
other switeh to exiend a connection from

the trunk line to still another line, and elec-

tromagnetic means controlled from the first
switch to break the first extended connec-
tion. .
Signed by me at Chicago, Cook county,
Illinois, this 20th day of November, 1909.

IFRITZ LUBBERGER.

Witnesses:
Eowanp D. FarLgs,
ArrrUR J. RAT.
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