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To all whmn ·ifmay concern: . The !tature and advan~ages of my inven-
Be it known that I, 'I'ALBOT G. MARTIN, a tlon will, however, hereinafter more fully 

citize~ of the United States of America, aud appear. ' 
resident of Chicago, Cook county, Illinois, In the accompanying drawings Figures 1 

& have invented a certain new and useful Im- and 2 taken together represent diagram- 60 

provement in Common-Battery Two-Wire matically a calling substation A connected 
Repeater Systems, of which the following is· by means of central· office switching appa-
a specification. . ratus with a called _substation A2 in a sys-

• My invention relates to automatic or t~m embodying the principles of my inven-
10 semi-automatic telephone exchai1ge systems t~on. The switches through which the sta- 65 

of that kind in which a repeater is employed tious A and A2 are shown connected com-
for controlling one or more of tho_antomatic pd~e the so-called line switch C which is: 

j:l~vjce.s by which the can is extended in the fl.llotted to the calling line~ the first selector 
afrection of the called subscriber, and in D,'Ehe.repeater ~,the secQnd selector E, the 

16 which the said repeafor and device .are each comiec:tor F and. the line .switch C' of the 10 

cont1·ol1ed over the two sides of the line in calMd line. -The line switch C is individual 
series, as is usual in two-wire s:vsttms. In to the line ·of the substation. A,· while the 
a system of· this kind suitable provision is line switch C' is individual to the line of 
made for obtaining connection with the re- the substation A2• • The ·said line switches 

20 peater1 and the latter is then employed for are identical. For operating the switches 75 

·repeatmg the calling impulses to the auto- there is usually ptovided at eac4 central of­
matic switching. device for the purpose of flee a source of current or battery B having 

• cntrniug the latter to seize the called line, oi· its positive ter~ina:I preferably grounded _at 
for. causing the same to extend the connec- G.. 'By referring to Fi~s. 1 and 2 it will be 

2Ji tion in the "direction of the called subscriber, seen that the switches m Fig;' l are located 80 

dependiug upon the size and character of in one office, whjle :the switches in Fig. ::i 

the exchange. As • stated though, the said are located at a distant office. The switches 
repeater and automatic switch are both con- in Fig. 2 are operated from substation A 

trolled over the two sides of the line circuit through the medium of the. repeater R, 
30 in serir,-1, wlrnreby ii,o operating grounds are • which is allotted to .one of tlie trunk lines 85 

necessary at. the substations of the system, connecting the t,wo exchanges. 
or at anv other points from which it is de- It will be understood, of course, that in 

'Sired to exercise control of tlie repeaters and this system the line switches in each ex­
automatic switches. • , change· are· arranged in groups, as well as 

36 My· invention contemplates a system .of • the first selectors, second selectors and con- 90 

this 'kind in which the curr.ent :for 'tal~ng nectors. There Dl:ay be one-tenth. as manv 
purpm,<es is supplied to the substations from connectors as subscribers, and· the number 
a (:eutral source, or froni suitable means pro-. of. second selaqtors may be one-tenth of the 

. vided at the exchange· or centriil statfon,as • total number •o:f subscribers, as well as the 
40 distit~~islrnd from systems in which the number of first selectors, A common ar- 9f.l 

subscriber's transmit~ &re supplied with rangement is. to divide the subscribers into 
current from local batteries.· For this pur- divisions, according to the numbers thereof, 

. pos~ I provide .an improved repeater ,which the subscribers l)aving numbers beginning 
• • 1s not only adapted to be controlled over· 'with oue thousand all belonging to-one divi-

45 the two sides of the iine circuit in series, and si,on, t~e subscribers having n1;1m~ers begih- 100 

which is in turn· adapted to control _-one or 11111¥ with two thouS&nd belongmgto another 
niore automntic switches over the two sides division, and so on throughout. the entire 

. of the trunk circuit in siwies, but which is Jen thousand subscribers of the one ex-
also ~dapted for ,use, in a commo~ battery· change. This will, o:f cour~ result in ten 

60 trunkmg • co~ne<ltion be~ween callu~g_ a1;1d divisions of any exchang~ having. a capacity 105 

'called subscribers. • In this way certain 001ls • of ten thousand subsctibers, so that in call-
of the repeater may be utilized for feeding ing any subscdbe, .,,will . ~-rilY first 
talking current· to 'th.e calling subscriber in sefect one of the• -ten· divisions. ; Each · of 
a system in wh~ch. 'no oJ>'.erating gro1inds a.re the§!& divisions is then sub-divided into ten 

U necessary at the substat10M, groups-that is to say, the subscribers Qf H:'9: 



any one division, the numbers of which are 
between one hundred and two hundred, are 
al'ranged in one subdivision or group, those 
between two and three hundred in another 

f> subdivision, and so on, the last group being 
the naught hundred. In this way a ten 
thousand subscriber exchange is divided into 
ten divisions, and each division is then sub­
divided into ten subdivisions or groups. All 

H of' the subscribers whose numbers are be~ 
tween one hundred and two hundred of any 
thousand are arranged in a row or larger 
group; all subscribers whose numbers are 
between two hundred and three hundred are 

u; found in another row or group of subdivi­
sions, and so on throughout the exchange. 
With this arrangement any given bank level 
of any particular subdivision or ·group of 
first selectors, which first selectors represent 

21 one hundred subscribers, has connected to it 
an equal number of second selectors. In a 
similar manner each bank in any particular 
group of second selectors has allotted to it 
a group of connectors, which connectors are 

25 adapted to close connection directly with the 
lines of the called subscribers. Between the 
first selectors and the calling subscribers are 
placed the line switches, one :for each line, 
,vhich are arranged in groups or subdivi•• 

Be sions. Trunk lines from the line switches 
to the first selectors are provided on the well­
known percentage basis. Also, trunk lines 
between the first and second selectors and 
between the second selectors and connectors 

85 are provided on the percentage basis, so that 
ordinarily the trunk lines are less in number 
than the total number of subscribers. Each 
trunk line will, then, have multiple ter­
minals. -

40 The substations in the system may be of 
any suitable or approved type. The sub­
station A, for example, comprises a receiver 
2, a switch hook 3 for controlling the sub­
station circuits, which is accomplished by 

45 any suitable means, such as the cam arm 4. 
When the switch hook is down the cam arm 
4 forces the spring 5 into engagement with 
the spring 6, thereby bridging the condenser 
7 and the ringer 8 in series across the line. 

50 When the switch hook descends it :forces the 
spring 5 out of engagement with the spring 
9, thus removing the primary circuit of the 
substation from across the line. The pri­
mary circnit comprises the transmitter 10, 

55 the primary winding 11 of the induction 
coil 12, and the impulse springs 13 and 14, 
all in series. Being an automatic substation 
it is provided with a calling device includ­
ing a dial (not shown), an impulse wheel 15 

60 and the impulse springs 13 and 14. The dial 
is rigidly secured to the impulse wheel Iii 
and is of the well-known type, provided with 
finger holes; and when the <lial is rotated 011 

r<2turning to normal position the impulse 
65 wheel is moved in such a manner as to carry 

the spring 14 out of engagement with the 
spring 13 momentarily as the teeth 16 come 
into contact with the bushing 17. It will be 
understood, of course, that the wheel 15 and 
dial are provided with a proper tension 70 
spring which will restore them to normal 
position uu releaes of the dial by the sub­
scriber. Another spring is provided to raise 
the switch hook 3 when the weight of the 
receiver 2 has been removed. 75 

The line switch C may be of an;v suitable 
or approved type. For example, 1t may be 
a modified form of the line switch disclosed 
in British Patent No. 26,301 of 1906, and de­
scribed in the American Telephone Journal 80 
of Chicago, IJlinois, of June 6, 1908. In its 
general form it comprises a trip magnet 18 
( Fig. 1) , a release magnet 19 and a bridge­
cut-off relay 20. The trip magnet 18 is de­
signed t0 operate the usual plunger for 85 
pressing the bank springs 21 and 22, 23 and 
24, 25 and 26, and 27 and 28 into engage­
ment. This plunger is so arranged that 
when in ndrmal position it is under the con­
trol of the master switch H, whereby the 90 
said plunger may always be removed from 
op1~osite a busy trunk to a position opposite 
an idle trunk. The release magnet 19 oper­
ates to restore the plunger· to normal posi­
tion. The bridge-cut-off relay 20 operates 95 
to shift the springs 117 and 114 out of en­
gagement with the springs 118 and 113. 

The ma~;ter swil-ch H may be o:f any suit­
able or approvetl type. For example, it may 
be a mo<lifie<l forru of the master switch <le- 100 
scribed in said Arne1'ican Teleplwne Jou:rnal 
of Chicago, Illinois, of ,J mm G, 1908. It com­
prises in its general form it 1i10tor magnet 
29, a motor magnet relay 30, a relay 3::~, 
ratchet wheel 36, interrupter wheel :n, mas- 105 
te.r switch bank 0, wiper 35 and condenser 
32. Tim master switch :,;haft controls the 
plungers of sevcrul idle line:,;witches, usually 
one hundred, always holding them in readi-
ness to engage an idle trunk. This particu-- 110 
lar ma8ter switch shaft has a stcp-by-sfop re­
c.~procating motion, and aH idle plungers are 
held in locking engagement with 8aid shaft. 
The plungers of the line 8witches nseu. in this 
invPntion, and a,, deHcribed in the above-men- 115 
tioned publication, ai·c not self a lining-that 
is, a plunger dol's not automatically corne 
into lucked engagement with the shaft after 
being t.rip1wd, but waits until the shaft ag-ain 
resllmcs the original position where tho 120 
phmger mis tripped, ,vhcn one line switch 
operat.Ps, its plllnger is t.t·ippe<l auJ eugages 
tlrn :-;prings of Hw bank tel'lniuals of au idle 
trunk Tlw rnotor mag11ct i-elay ao is ac-
{'OL'(l iugly e1H'rgi1/.Pd. Thi:-. relay opemtes to l:25 
clo:-;c\ the moto1· rnagnd \'irn1it arnl open the 
main rnla,y circuiL Tlie motor magnet :W 
opcratPs to rotate the ratchet wlw,el 3G and 
interrnpter wlwel 37. When the ratchet 
whee} is rotated one notch the interrupter l 30 



a 
wheel has moved enough to close. the springs trols the privp,te magnet 65, locking the side 
34, which keeps the motor magnet operating switch in its first position while the impulses 
until the idle plungers are directlY. opposite a1;e being delivered. When the side switch 
the bank termmals of an idle trunk. When passes to its second position and engages its 

Ii this• position is reached the sprinWi 34 sepa~ • second position contacts, the· rotary magnet 70 rate, and. as the :master switch wiper 35 has 64 rotates the shaft and shaft wipers, and 
been moved to a position on the master when an idle line is found the side switch • switch bank corresponding to the terminals is permitted to take .its third position .. The 
of said idle trunk, the motor magnet relay 30 release magnet 66 operates to restore the 

10 is deenergized; which in turn deenergizes the . shaft and side switch to their normal posi- 75 
motor magn..et 29. While tlie motor magnet tion t!ie circuit being. closed only when the is operating, the slow· acting relay 33 is'ener~ sluift 1s off norm1il and the release relay 62 
gized, thereby shifting the spring 119 out o{ is in nornial position, The magnet is o:f the 
engagement with the spring 120 and into en- . connector.-release magnet type. The slow 

15 gagem~mt with _the spring 229: By this acting relay 31 is connected in the release 80 opemt1011 the trip magnets 18 of all of the trunlc. rt.gives the release magnet 11} time line switches which are controlled by the to release the line switch by holding the master swi(ch H are disconnected from the trui1k open for an instant. . • battery lead, and connected with a busy sig- The repeater R shown in Fig. 1 comprises, 
20 naJ.ing apparatus. as long as the said master nmong other features, the following de~ 85 switch is operating. 'this. prevents any line tails :-:-A double wound line relay 67 ,having 

switch from being operated while the plun- tl
1
1e saihe general ieatures _as the first selector 

ger. is being moved from one t,runk to an-· double wo.und line relay 57. The relay 67, 
otl1er, and tiny subscribei· who attempts to when operated, forces the springs 68 and 70 

25 make.11call while theJuaster switch kopcr·.· into engagement with the springs 69 and 71, 90 ating will receive a busy· signal, becausr, his respectively, energizing the repeater release 
line is connected to a bm,_y signaling· appa- relay 72, which is of the same general type . ratus throug11 t-he trip magnet 18 and springs of relay as the first selector.release relay 62. 
119 and 229. When the springs 70 anq 71 are in contact, 

SO The first selector switch D may be of any • _the trunk i,onductors are closed through the 95 
suitable or approved type-for example, of impedance coil 73 .. Thus, every time the re­.the general type disclosed in Unitec;l States lay 67.is deenergiz'ed by the opening of the 
Letters Patent No. 815,321, granted March substation circuit, the trunk circuit through 
13, 1906, to Keith, Erickson and Erickson, the relay- springs afld impedance coil 73 is 

35 iulapt.ed, however; to a twQ wire c·ommon bat- broken. The release relay 72 protects the ,oo 
tery system. In its modified' form it com- seized trunk by establishing a guarding po­
prises the shaft (not shown) which carries tenlial at the private bank multiple contacts the line wipers 38 and 39 and private wiper and pr(wides a holding g~ound for the first 40, a side switch whi.ch is. well known and selector releitse relay 62. The condensers 

40 comprises the side switch wipers 41, 42, ,13 227 and 228 are provided to separate the re- 10n 
and 44. The side switch is controlled by the peater circuits. . . private magnet, and when the side switch is• The second selector E (Fig: 2) is similar 
in first position the side switch wipers 41, 42, to the first selector D, and is provided with 
4a and 44 engage the contact points 45, 46, 47 the usual double wound line relay 74 having 

45 and 48, respectively. When in second posi- its ·windings 75 and 76 connected to the 110 • tion, the wipers engage the contact points trunk line 6onduetors through the first po-
49, 50, 51 and 52, respectively, and in third si.tion contact points and side switch wipers 
position the contact points 53, 54, 55 and 56, in the usual ma:t;LDer. Since like farts are respectively. Throngfr',the 1iledium of the·- similarly represented, the vertica magnet 

60 double wound· Ene telay 57, and while the 77, rotary magnet 78, private magnet 79, 11fi side switch is in first position, the subscril;>er privat.D magnet relay 80.and release relaJ 81 . controls the vertica.~ magnet, 58, which latter will be recognized and understood. The re­
operates to raise the switch shaft and shaft leiise magnet 82 is operawd in the same man­
wipers 38, 39 and 40 vertically. When the.-,,- ner in connection with the switch. E as the 

65 shaft is raised on:- or more steps. v~rtically' l'e_lease ma~!let G6 is operated _in conp.ect,ion 120 the off-normal sprmg 5'9 en()'ages tne c<;mtact with the switch D. In the switch E the re­
point 60, being normally heltt out of engage- lays 80 and 81 are so arranged that they de­
men.t by the Rhaft arm 61. The release relay energize slowly, the same as the relays 62 
62 is controlled by the double. wound relay and 63 in the selector switch D. . 

80 57 and, since when the side switch is in third The connector switch·F is a modified :form 125 • position the relay 57 is disconnected, it is con• of the connector switch disclosed "in United 
trolled from the next, apparattls, which States Letters Patent No. 815,176, granted 
in this case is th<', repcl.\ter R '.l'he private • March 13, 1906, to Keith, 'Erickson .and 
magnet relay 63, being a slow ucting relay Erickson. The connector switch shaft (not 

65 anflin l:leries with the vertical magnet, con- shown), like the selector swit,ch shaft. car- 180 

• 
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riea the line wipers 83 and 84 and the pri­
vate wiper 85. The connector switch is also 
controlled by the calling subscriber through 
the medium of a double-wound line relay 86 

5 provided with the windings 87 and .88. One 
terminal of the winding 88 is connected to 
the battery lead 89, while the other terminal 
is connected with one trunk line conductor. 
The winding 87 is connected with ground at 

10 one terminal and with the other trunk line 
conductor at the other termi'nal. Through 
the medium of this relay the subscriber con­
trols the vertical motion of the shaft a.nd 
shaft .vipers 83, 84 and 85, by means of the 

15 verticaJ magnet 90, while the side switch is 
in first position; and the subscriber controls 
the rotary motion of the shaft and shaft 
wipers by means of the rotary magnet Hl 
while the side switch is in second position. 

20 The connector switch F is also provided • 
with the slow deenergizing release relay 922 
which is similar to the release relay 62 ot 
the selector D, with the additional springs 
93 and 94. These springs are provided to 

25. establish a guarding potential to prevent an­
other selector from seizing this connector 
and to provide a holding ground for the re­
lease relay Sl of the sdector E. The pri­
vate magnet relay 100, as usual, controls .. the 

30 private magnet 101, which latter controls the 
side switch wipers. The, back-bridge relay 
95, comprising the windings ~6 and 97, 
serves. as a means whereby the called sub­
scriber is provided with battery current for 

35 talking purposes. 
As illustrated, the connector switch is of 

the automatic ringing type--that is, a sig­
naling of the called subscriber is not depend­
ent upon the calling subscriber pressing a 

40 signaling b.utton, for as soon as connecho11 
is -established with the ca.lled line, the in-­
tcrrupter 98 intermittently closes an ener­
gizing circuit throngh the ringer relay 99, 
whereby the terminals flf the ringer genera-

46 tor I are intermittently bridged across the 
normal cor1d11ctors of I.he called line. The 
busy locking relay 102 is so arranged that 
if R busy line is called the connector side 
switch is locked in second position and the 

60 calling subscriber is given the busy signal. 
Tbc means whereby the connector switch is 
released consists of the usual connector re­
lease magnet 10? which, when the switch 
shnft is raised _one or more ~teps, is con-

55 nected to the battery lead 89 by the normal 
~p1·ing 104 and contact point 105. By means 
of the condensers 100 and 107 the circuit 
through the connector is divided into two 
sections. The busy signaling apparatus J. 

60 comprises the interrupter 108 in series with 
the winding 109 of the induction coil 110,. 
The winding 111 is connected with the 
spring 112 of the private magnet. 101. 

The operation of the system may be more 
65 clearly understood from an explanation of 

its operation in the course of estahfo,hing a 
connection. It is assumed that the sub­
i;criber at substation A wishes to ca.11 the 
subscriber at substation A2, which is like 
substation A and designated as number 70 
2220. The• operation of the cEmtral office 
switches to bring about this conneotion is as 
follows: When the subscriber at substation 
A removes the receiver 2 from the swifoh 
hook 3 the cam arm 4 allows the springs 5 76 
and 9 to engage, wherel;>y an energizing cir­
cuit is c~mpleted for the trip magnet 18, 
said circuit extending from gtound G' 
through the bridge-r,ild;ff relay springs 
118 and 117, line cn,1ductor 116, switch. so 
hook springs i'i and :, impulse springs 13 
and 14, primary WiJ •ng 11 of the induc­
tion coil 12, tr::rnsmi" ·e .10 of substation A 1 
line cpnductor lli .. briuge-cut-off relay 
springr;; 114 and 113, trip magnet 18, relay 85 
springs 119 and 1~0 to battery lead 89, 
thence through 1:;atter)' B to ground G. As 
soon as1 the ti-ip mag1mt 18 energizes, the 
plunger arm i,; tripped and the plunger en­
gages the hank springs previouslv men- 110 
tioned. ·when the bank springs o( an idle 
trnnk :lre iJJ11s closed the line conductors 
115 and 116 are cut through to the trunk 
Jine conductors 122 and 123, whereby the 
line relay 57 of the first selector D is ener- 96 
gizecl. This circuit extends from ground 
G5 through the winding 132 of the relay 57, 
contRct, poi.nt 46, side switch wiper 42, trunk 
line conductor 123, springs 28 and 27, line 
condnctor 116, primary circuit of suhsta-- 10 
tion A, line conductor 115, springs 21 and 
22, trunk line conductor 122, side switch 
wiper 41, contact pt>int -15, winding 133 to 
the battery lead 89, thence through- battery 
B to ground G. The re.lay 57, upon ener- 10 
gizing, operates to disengage the spring 135 
from the spring lM and to place the springs 
135 and 186 in contact. The former actirin 
clen,rs the release trunk 131 of the ground 
GS, which prevents the release magnet 19 11 
of the line switch from energizing. The 
fatter action establishes an energizing cir­
cuit through the release rela:v 62, said cir­
cuit extending· from ground G6 through the 
springs 135 and 136, release relay 62 to· the 11 
battery lead 89. The release relay 62, upon 
energizing, operates to carry tqe spring 137 
out of engagement with the !iipring 138 and 
into engagement with the spring 139. Thi.s 
is the condition of the first selector D when 12 
the subscriber operates the dilJ;i for the first 
digit. ,'\'hen the bank ~prlngs 25 and 26 
close, as the line switch11;piJtinger trips, the 
bridge-cut-oft' relay 20 is energized over a 
circuit extending from ground G2 through U 
sai<l bank springs, bridge-cut-off relay 20 
to the battery lead. The relay. operates, 
forcing the springs 114 and 117 out of en­
gagement with 'the springs 113 and 118, 
clearing_ the line conduct;ol'$ of the lix.e U 
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switch wiper 44 to the battery lead 89, thence through batt<-ry B j o ground G. The said rotary magnet t hrn operates t,o rotate the shaft and shaft wipers 38, BH and 40 into 5 rngaternent with Ow first co11tad of the sec­ond. level of tho seleeLor !milks, from which contact it is ass1mwd the trunk conductors 143, 144 aud Hu lead lo the repeater R. If the first trunk line i::; bus\', however, and the 10 wipers have to pass ove1· busy trunk-lines, then as soon as the private wiper 40 engages the first private bank contact the private magnet 65 again energizes, locking the side switch in second position. The energizing 15 circuit for said pnvafo magnr,t extends from the grounded termiual G'of the battery B through a bnsy repeater R (not shown) through the private wiper 40., side switch wiper 43, contact point 51, private magnet 20 65 to battery lead sn, theHc:e through bat­tery B to ground G. Tho rotary magnet 64 will then continue to rotate the shaft wipers 38, 39 and 40 unt.il the private wipe~· 40 leaves the last busy contact and the encrgiz-25 ing circuit of the private magnet 6::i is broken, deenergizing the private magnet and per­mitting the side switch wipers to engage their third position contacts. The energiz­ing circuit of the rotary magnet 64, as well 30 as the energizing circnit of the line relay 57, is bnk:?-n when the side switch takes the thil',t't "posit.ion. If, however, there are no bu~ tnmk-Jincs the side switch is tripped to third position as soon as the wipers are 35 carried into engagement with the first trunk line. As soon as the side switch passes to third position, as stated, the subscriber's line conductors 115 ~md lHl are extended to the • conductors 143 and 144- which, in this case, 40 it is assnmed lead to the rep(~ater R., and when thus extended irn energizing circuit is est.ablished throngh the line relay 67 of the repeater switch.- This circuit extends from ground G 7 through one winding of 45 the Jim~ ri_•.lay G7, conductor 144, shaft wiper 39, contact point 34. side s,'vitch wiper 42, trunk-line conductor 123, bank springs 28 and 27, line conductor 116, primilry circuit of substntion A, line conductor 115, bank 50 springs 21 and 22, trunk-line conductor 1~2, side switch wiper 41, contact point 53, shaft wiper 38, conductor 143, through the other winding of the line relay 67 to the battery lead 89, and through battery B to ground 55 G. The line relay, upon energizing, forces -the springs 68 and 70 into engagenient with springs 69 and 71, resp~ctive1y. The springs 68 and 69, on thns bPmg closed, set up an energizing circuit for the relrase relay 72 10 from gronnd G8 through the sptings 68 and 69, release relay 72 to i.he battery lend 89. When said relay operales, the spring 146 engages the spring 117, pnn-iding an ener­gizing circuit for the releitse relay 62 of the 65 selector D and establishing a guarding po-

tential at the correspondin~ private contact of the other selector banks to prevent an­other selector from seizing this trunk and rl•prater. Sni<l energizing circuit extends from ground G• through the springs 147 and 70 Hfi, conductor H5, shaft wiper 40, side switch wiper 43, contact point 55, release relay G2 to the battery lead 89, thence thrnugh battery B to ground G. Thus the selector D is prevented from releasing by 75 means of the ground at. the repeater R. When the line relay springs 70 and 71 close in contact, an energizing circuit is estab­lished £or the line relay 74 (Fig. 2) of the fiecond selector E over the trunk-line con- so <luctors 148 and 149. This circuit extends from ground G10 through the winding 76 of the line relay 74, side switch contact point mo, silk switch wiper 151, trunk line con­ductor 149, resistance coil 73 of the repeater 85 R, springs 71 aud 70, trunk-line conductor 14-8, side switch wipen152, contact point 153, winding 75 of the linb relay to the battery lead 89, thence through baf;tery B to gro1,1nd G. The relay 74, upon energizin~, operates 90 to place thn springs lM and 155 m cotitact, and to disengage the spring 154 from the spring 156, whereby an @ergizing circuit is established through the release :r;elay 81, said circuit extending from groµnd (¼12 through 95 t.he springs 154 and 155..i. release relay 81 to the battery lead 89. The relay 81, upon energizing, operates to carry the spring 157 out of engagerrwnt with the spring 158 and into engagement with the spring 159. This 100 is the condition of the second selector and repeater when the subscriber operates the dial for the second digit. It is seen that the trunk ]inc between the first and second selectors is divided into two sections by the 105 condensers 227 and 228, and that all selec-tive impulses deli.vered to the second selec-tor and connector at the distant exchange are transmitted through the repeater R. The second digit being 2, the impulse· 110 spring 14 is-· twice carried out of engage­ment with the impulse spring '13, whereby the energizing circuit through the repeater line relay 67 i:-1 twfoe broken momentarily. Tim relay 67, of course, deener~izes twjce 115 momentarily, and permits the sprmgs 70 and 71 to disengage twice for a short period of time, thus breaking the energizing circuit of the second selector line relay 74 twice. When the impulses are transmitted both 120 line relays are operated over the same cir-crtit as pnwiously traced. Tli'e release 're-lay.:; 72 and 81, being slow-acting as men­tioned, do not deenergi,:;e during the trans­mi~sion of the impulses, but. remain in an 125 operate._J condition. When the relay 74 de­energizes momentarily the spring • 154 en­gages the spring 156, whereby an energizing circuit is completed through the vertical magnet 77, said circuit extending from 180 



a 
switch drcuit. When the bank springs 23 connector bank terminals corresponding to 
ani 24 are closed in contact, an energizi.ng the line of th<, calling subscriber, to prevent 
·cireuit is established through the motor mag- any other subscrihe1 from calling the said 
net· relay 30, it being understood that the line aftei· the calling snlmcribcr at substa-

6 ground connection to the release trunk at tion A removes his receiver prepar11tory to 70 

the selector D is removed almost instanta- making a call. Up to this point the sub­
~ously. Said energizing circuit· extends scriber at substation A has simply removed 
.from ground G8 through relay 30, common his receiver. He now turns the dial for the 
se~ent 124 of the master switch bank 0, first digit of the number desired, releasing 

10 wiper 35, individual segment 127', conduc- it when it returns to normal .position. .75 

tor 128, bank springs· 24 and 23, release The first digit being 2, the impulse spring 
magriet 19 to the ba,ttery lead 89, thence 14 is twice carried out of engagement wit.Ii 
through battery B to ground G. It is evi- the impulse spring rn, whereby the energiz­
dent that the moto,r magn~t relay 30 and ing circuit through the line relay 57' is 

16 release magnet 19 are both included in this broken twice, and the spring 13.5 comes into so 

circuit; but the ftow of current is not suffi~,, contact with the spring 134 twice. After 
cient to ope.rate the niagnet though the re~; the two impulses are thus delivered, the line 

lay J~. t>per!).~~l,.J}}QS,i:i:tg tJJ,e _n10tor ma~net . relay again energizes and carries the spring 
circuit and flie.ciremt of the relay 33. The' 135 into contact with the. spring 136. As 

20 motor magnet."cirouit~tends Jrom ground i previously explained, the relay 62 is a slow- 85 

G"' through the magnet 29, interrupter acting relay-that is, slow to deenergize; 
springs 121, motor magnet relay springs 125 and when this energizing circuit is momen-
to the battery lead;:thE:nce. through batterr ~wily bro~en, during the imp~~ses j_ust de-
B to ground G. The circmt of the relay 33 livered, said relay does not deenergize, but 

25 extends from ground Q-20 through t_he relay r_emains in an operat~d position. When the 90 

33, inter~upter springs 121, motor magne~ spting 13-5 engage:c; the spring ~341 two im­
relay springs 125 to·the battery lead. Tl1,e • pulses are transmitted to the vertical mag­
relay 33 is ~low~acting-that is, slow to .di- net 58. This circuit extends from ground 
energize, and thus remains in an operated 0° through the springs 135 and 134, springs 

so condition while the :\fiOtor magnet is oper- 137 and 139, private magnet relay 63, verti- 95 

ating to _advance the ratchet wheel 36 and cal magnet 58, contact point 48, side swHch 
interrupter; wheel· 37, which in. turn ~d- wiper 4,1 (t~~ side switch being in first or 
vances all idle plungers that are m lockmg nornial pos1t1on) to the battery lead 89, 
eng:1-gemen_t with _the shaft to a P?sition op- th(in_ce through b~ttery B to groun~ G. ~he 

S6 pos1te the next idle b11,11k terminal. The vertical magnet 1s thereby energized twice 100 

relay· 33, when operated? disconnects the and the shaft and shaft wipers raised two 
battery lead from all trip_ m,agnets, thus vertical steps in the well-known manner. 
making it impossible for a trip' magnet to It will be seen that the private magnet relay 
release a plunger .while the motor magnet 63 is also included in the energizing circuit 

40 ~s o-pe_.ratin_ g:_ W h_.·en th_ e wip1:;,r ?5 leaves ~he of th~ vertical m;i,gnet 58. Th~s relay al~o 105 

mthv1duail contaet 127,· 0a,nd tf the 11ext _in- energizes, but being a slow acting relay it 
dividnal ··contact· is not guarded by a bat- operates on the first impulse and remains in 
~ry potential, the motor relay 30 _:will be an operated position until all the impulses 
deenergized. . However; the motor magnet are delivered. This relay, upon energizing, 

45 will continue operating the ratchet wheel operates to close the springs 140 and 14:l in 110 
until tb:e idle :plungers are in a positiox;i.. di-_. contact, whereby an energizing circuit is es­
rectly in front of • the waitin~ idle . trunkJ tablished through the private magnet 65, 
This is accomplished by the sprmgs 34, which said circuit extending from. ground G6 

are arrapge<l. in m,nltiele wi~h the springs through springs 140 and 141_priv~te magnet 
50 125, making·contact until forced apart by the 65 to the. battery lead 89. Tile private mag- 1115 

interrupter wheel. 317. It is evident thf1t in net rela~ 63 deenergizes aft/.)r the last im­

ord0r to give t4ishon?ition t~e. interrupter pulse, sm~e .~his energizing ·c!rouit i!l no 
wheel 37 .must.be s~t ma pos1t1on to oper- longer mamtamedafter the sprmgs 134 and . 
ate the.se springs 34 according to the relative 13fi disengage. Renee said relay permits 

55 position of the idle plungers. It will be , the springs 140 and 141 to disengage, where- 120 

unrlerstood that the bank terminal. (shown) by the energizing circuit throu~h the pri-
of tlie line switcl:): bank corresponds to the vate magnet 65 is broken, which private 
first segment of the master switch bank O magnet deenergizes 1111d • permits the side 
and, therefo~, corresponds to the tronk line switch wipers 43 ·and· 44 to engage the con-

60 conductors 122, 12:3 and 131 whfoh 'tetmi- tact points 51 and 52, respectively-. The clo- 126 

natf in the ~!~t?( D, The engagement .of sure of contact bet~eeu-the sjde s.witch wiJ:!er 
the bank sprm:giil 2t> and 26, besides provid- 44 and contact pornt 52 sets ,up an energiz-
ing an, energizing ('\ircuit for the bridge-cut- ing circuit for the rotary magnet 64 from 
off relp,y, establishes a· guarding potential ground G6 through the interrupter springs 

65 over the private normal e1011<~uctor 130 to the 14~, rotary magnet 64, contact point 52, side 130 
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ground G1• through the springs 154 and 156, springs 157 ana 159, private magnet re­lay 80, vertical magnet 77, contact point 160 side switch wiper 1.61 to the battery ti leaJ 89. The vertical m~griet 77 is thereby energized twice, and the shaft and shaft wipers are raised two vertical ste{Js in the well-known manner; '£he private magnet relay 80 and private magnet 79 are operated 10 similarly to the.first selector private ma~et rel.1y 63 ·and pnva:te magnet 65, thus lockmg the side switch in first position • during the sending of the impulses, and rele.asing it, to second position when the impulses have been 15 delivered. The side switch wipers 161 and 162 now engage their second position con­tact points, closing the ener~ing circu\,~ of . the rotary magnet 78, whereupon· the rotary roa~et J8. rotates th.~ Sl!llft _wiper.q 20 163, 164 and 165 mto engagement w1tp. the bank contacts of a trunk 1611.ding to a con-i nector switch, an idle trunk being cbosen in · the same· manner as previously explained for the first selector. After the switch 25 comes to rest with the side switch in third position, the shaft wipers 163, 164 and 165 are in· enga,gement with the trunk con­ductors 166, 167 ap.d 168, respectively, which lead to the connector switch F. At the in-80 stant that the side switch wipers 151 and 152. pass to third position, into engagement with the contact points 169 and. 170, the subscriber's line conductors are extended to the switch F, and an energizing· circuit is • 86 established thro_ugh the line relay 86 in the same manner in which the energizing cir­(mit was established through···. the Hne relay 74 of the selector switch E when the re­peater relay 67 was first ener~ized. The 40 energizing circuit through the hne rela~, 86 ~xtends from w,ound G18 thro~Jh t~e wmd­mg 87 of the line relay 86, trunk lin,~ con­ductors '167 and ,149, resistance coll 73, springs 71 and 70, t_ru~k conductol'§...1:18 and 46 166, thrl)ugh the wmdmg $8 of the hne re­lay to the battery lead 89, thmice through bat­tery· :n to ground G. The line relay 86, upon energizing, operates to shift the i;ipring 172 out o:f contact with the spring 171 and 50 into contact with the spring 173, whereby an energizing circuit is established through the release relay 92, said circuit extending :from ground G14 through springs 172 and 173, release relay 92 to the battery lead. lili When the relay 92 {energizes, the ~'pring 174 is shifted out of engagement with the spring 175 and into en~agement with the spring 176, and the sprmg 94 is shifted into en­gagement with tho spring 93. The engage-to ment of the springs 93 and 94 establishes a . gu1i.rding potential for protecting the trunk line ·conductors J66, 167 and 168 against seizure by another second selector. This ,potential extends from ground G16 through ,It ,t~ wntact point.177, side switch wiper 178, 

springs 93 and 94, trqnk: Hne conductor 168· to the private.· bank contacts multipled through the selector banks of this group. Purtliermore, after the side switch of the second selector E }?asses to third position 70 a new eiiergizing circuit is established :for the rcl!.'ase relay 81, said circuit. e:xtending from ground G15 through the conductor lti8, shaft wiper 165, side switch wiper 162, contact point 179, .release relay 81 to the 7 5 battery lead 89, thence through battery B to ground G. This is the condition of the connector when the subscriber operates, the dial for the last two digits. . . The third digit being 2, the impulse spririg so 14 is twice carried out of engagement .with the impulse spl'ing 13, whereby the energiz-in~ circuit through the repeater relay 67 is twice mouientarily broken. The relay 67 de• energizes twic>e momentarily, and permits 85 the spriugs 70 and 71 to discnga~e twice, thus bre~king the cnergizin~ circmt of the connector line relay 86 twice. When the impulses are transmitted both line relays are operated over the circuits previously traced. 90 The release relays 72 and 92; being slow~act­ing, as mentioned, do not deenerg1ze during the impulses, but remain in an operated condition. When the line relay 86 de­energizes momentarily, the spring 172 en- 96 gages the spriug 171J whereby an energizing • circuit is completed through the vertical magnet 90, said circuit extending from ground au, springs 172 and 171, sprin~s 174 and 176; private magnet relay 100, verti- 100 cal magnet 90, cont~ct point 180, side switch wiper 181 to the battery lead 89, thence through battery B to. ground G. • The verti-cal magnet 90 is thereby energized twice, and the shaft and shaft wipers are raised 105 two vertical steps i,n the well'Imown manner. The pdvate ma.gnet relay 100 is also in­c!uded in this energi~ing -circuit of the yer-t1cal magnet 90. This relay also energizes, but beini a slow arting relay it. operates on' 110 the first 1mtmlse and remains in a,n operated rosition until all the impulses are delivered. This relay, upon energizing, operates to shift the sp:ring 182 out of engagement with the spring 183 and into ~ngagement with 115 the spring 184, whereby an ener~izing cir-cuit is established through the pr1va~ mag-net 101, said circuit e:xtending from ground G16 through springs 182 and 184, private magnet 101 to .the battery lead 89. The 120 private mugnet relay 100 deenergizes, .o:f course, after 'the last impulse, since this en-, ergizing c!rcuit . is no longer mainta~ed at the sprmgs 171 and ·112, wher<>by the energizi!1g circuit tmlQugh the private mag~ l2t, net 1011s broken. ',l'be magnet 101 now de-, energh;es, permitting the side switch wipel"3 to engage . their respective second positiQll,. contact, pomts. . .. • . ·1.:.•· The calling subscribf;lr 1J.QW opertt.l~ tb;~, 
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calling devfoc for the lust digit O, thereby 
transmitting ten impulses through the line 
relny 137 of the repeater, operating the line 
refay 86 of the cormec-tor F ten tirne8. Each 

6 tim<~ the line relay springs 171 and 172 en­
gage, 'an energizing circuit is established 
tr(;ll1 groiind q14 through the said springs 
17~ and 171, sl')l'ings 174 and 176, pri,·ate 
magnet relay 100, springs 186 and 185, 

10 rotary magnet 91 1 contact point 187, side 
switch wiper 181 to the battery lend 89. 
The rotary magnet 91 thel} operates to rotate 
the shaft wipers 83, 84 aml 85 into engage­
mPnt ·,vith the desired line #2220. Again 

16 the private magnet r~hy 100 energizes, as 
in the previous case, >remaining so until all 

• the impulses are transmitted, l.herehy retain­
ing the private rrrngnet 101 a.lso energized 
and the side switch in second positioTJ. If 

20 the line #2220 is,. busy at the tune, the con­
nector side switch will be locked in second 
positi'.m in a manner to be deseribcd, ar..d 
the calling subiicriber is given a busy sign::i.l, 
thus making it impossible to ex.teml the caJI-

25 ing line into connection with the called line. 
Before- describing t:he results that follow 
when the connector finds a busy line, the 
description of: how a connection is estab­
U shed will be completed. As soon as the 

30 line relay 86 ceases to operate :for the last 
digit, the private magnet relay 100 deen­
ergizes, as heret,ofore explained, in this in­
stance permitting the private magnet 101 to 
deenergizc, allowing the sirfo switch to pas::, 

85 to third position, aml the side switch wipers 
188, 189, 190, 178 and 18.l to.engage Urn con­
tact points 191, 192, 193, 194 and Hlfi, respl:'.c­
t1vely. When the side switch wiprr 11'.l0 en­
gages the contact point Hl3, a guarding po-

40 tentinl ia extended from grn1111d G11 through 
suiu uontact point and side c,wikh w.iper, 
locking relay springs 196 an<l 197 to the 
private wiper 85, for protecting the seized 
lirie :from outside interference while the con•• 

45 neetion is established. Not only does this 
guarding potential prevent oU~er coUirnc­
tors from connecting with this line over 
multiples of the norrnn l conductors 198, 199 
and 200, but it also provides means for en-

60 ergizing the cut-off relay 201 of the line 
switch C', whereby sriid line switch C' is 
prevented frmn operating when the called 
subscriber removes his receiver :W2 from the 
switch hook 203. 1t will al-;o be seen that 

55 when the side switch passes to third position, 
thr trnnk release condncto1 168 that nms 
between the seqond selector E and connector 
F is provided with a guarding potential 
·frnm grom1d 0 14 through the line rf?.]ay 

60 springs 172 and 173, contact point 19,1, sid0 
s,vitch wiper 178. rele~ise relay spl'ings 0,.1 
aml P 1 to the '·r"uk cundudor 168. Of 
comse, "·hen th1:. si,1e sv,·itch wipers 188 and 
181) epgnge their third position contact 

65 points 191 and l92, .the calling subscriber's 

Jine is placed in connection -with the called 
subscriber's li.ne over the heavy' conductors 
shov;. 'n, passing through the ringer relay 
springs 204 and 205 on one side and 206 and 
201 011 the other side. As soon as connection 70 
is thus established, the ringer relay 99 is en­
ergized over the circuit established when 
the side ,;witch wiper 1131 engages the contact 
point 195, the energizing current flowing 
from ground G18 through the interrupter 98, 76 
the bad, bridge relay springs 209 and 208, 
ringer relay 99, contact point 195, side switeh 
wiper 181 to the battery lead 89, thence 
through battery n to ground G. It will be 
seen tl1at as the intenupter 98 revolves, the 80 

enl~rgizing circuit of the ringer relay 99 will 
1e.brolwn periodically, so as not to ring the 
called subscriber con_tinuously. Each time 
that the riuger relay 99 is energized, t4e 
springs 204 and 20G a.i;e separa.ted from the 86 

springs 205 and 207 and pressed agairtsj'tJ1e 
springs 210 and 211, thereby breaking the 
calling line from the called line and con­
nee,ting Urn called line with the terminals of 
the ringer generator L As a result, ring- 90 
ing currt>ut is sent over the called line for 
energizing the bell 212 while the springs 213 
and 214 ai·e in contact. 

As soon as the called subscriber answers, 
the baek bridge relay 95 is energized by a 95 

flow of cu·nent from ground G-10
, winding 

H7 o:f the back bridge relay 95, ringer springs 
207 and 2061 side switch wiper 189, contact 
voint rn~, shaft wiper 84, normal line con­
ductor lO!J, limo conductor 215, primary cir- 100 
cnit flf the substation Ai, line conductor 216, 
nonrrn l ,·onch1d~w 198, contact point 191, 
side s,Yitch wiper 188, ringer relay springs 
'W4 and 205, winding 96 of the back bridge 
rPlay to the battery lead 8·9, thence through 106 

battery B to ground G. When the back 
bridge relay energizes, the spring 209 is 
shifted out of engagement with the spring 
208, thel'eby breaking the ringer relay ener­
gizing circuit,• In this way the called sub- 110 

scriber is automatically si'gnaled and cuts 
off the ringing ('nrrent by answering the 
signal. The sul>scribers being thus conncet-
ed may comirnmicate oYer the main talking 
eonductors indieated by the heavy lines and 115 
including the condensers 106 and 107 at the 
conned.OJ~ F. 

\Vlwn the subscribers are through talking, 
and if the calle<l subscriber.hangs up his re-
cei \'er firHt, the ent,rgizing· circuit -for the 120 

baek bridge relay 9.5 is broken and the relay 
clei;n,•rgi,1(\s, dosing the ringer circuit again 
11ncl ringing the bell ngain if the calling 
;=;;11bscrib<'l' has not yet hung up his i·eceiver. 
"\Vhen the calling subscriber hangs up his 125 

rPeeivP1\ the p1wrgizing circuit fodthc re­
peater rPlay 57 is broken at a :()Oint between 
the f:iprings 5 and 9, thereby initiating the 
releage-of ll.11 the switches. This release is 
brought about ..... ~s follows: At the instant 130 
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the circuit is broken, as mentioned, the re- 220, release trunk conductor 131, release 
peatcr· relay 61 (h•encrgizes, breaking the magnet 19 to the battery lead 89, thence 
circuit for tfw rPleas¢ relay 72 us we.11 as tiH'u11gh battery B to ground G. This cir­

"for the connector line rehiv 86. The con-- (·Hil ioelude:-; th0. magnet 19, as above, which 
6 nector line relay 86, up<;t1 defoiergizij1g, i;, ac('r,rcling!y CtHTgizcd, aup also includes 71, 

breaks _the energizing circuit of the rnleaue the Hlow-acting l'oiny :n, _which is also ener­
relay 92 a:-; ,vell as of the release relay 81 gized. But the relay :n brcu,l!il iti, own ener-
of 11w S!\eond selector. Doth these rchtys·ac- gizing cit·c11it as well as the'1mcrgizing cir­
eordingly, on restoring to a normal position, cuit fot· the release magnet 19 and, being 

10 close the release magnet circuits of both the slow--acting, does not instantly resume a '15 
selt,ctor and c011nector. At the connector uormal position. During this interval. 
this curcuit extern.ls from ground G14 when the re1ay 31 is fully operated, the re­
through the liile relay springs 172 and 171, lease magnet 10 is deen:ergized, and the 
release relay springs 174 and 17/J, release plnngcr is withdrawn from the bank ter-

15 magnet 103, off normal spring 104, contact minal rontacts, releasing flaid line switch so 
point 105 to the battery lead 80, then\;e complt1teJy. Of course, the release magnet 
through battery B to ground G. At the sec" t'annot again energize when the relay 31 
ond Sl<lector the energizing circuit. extends • falls back, becrrnse the bank springs 23 and 
from ground G12, line relay springs 154 and 24 are disengaged. When the bank springs 

20 l!'i6, rel!lase relay springs 157 and 158, re- ' 2;, and 26 disengage, the bridge-cut-off re- 86 
leas(~ magnet 82, off normal ,pring Z17, con- lay :20 deenergizP.s. The first selector and 
ta.ct. point 218 to the battery lead 89, thence line switch are now compfotelY released, and 
through battery B to ground G. The re- the subscribers at either substation may in~ 
lease magnets on both switches instantly re- stantly call again any number desired. 

25 store .the side switches to normal position Returning now to that stage of the call IHl 
and· release the shafts, thereby breaking the where the callin~ subscriber was operating 
energizing circuit through the back-bridge the connector sw1tch in u.ccordance with the 
relay at~l:he connector 95 if the called sub- last digit O, it will,be explained what takes 
scriber has not in the meantime restored his pince ip. the event that the desired line is • 

so receiver, and also. breaking the: energizu10' busy. :When the line #22:20 is calli]lg, or 95 
circuit through the bridge-,;mt-off relay 201 • when it has bJ3en c11lled·:-h.Y scimeone else, 
of the line switch C'. As soo11 as each shaft the private bank contacts/ill _which the nor­
reaehes its lowest position it breaks the ener- mal eonduc.tor 200 .terminates, are connected 
gizing circuit for the release m:agnet on that· to ~round. If another cmmect<,>~ switch has 

36 switch.· Both the second selector and con- culled the line this guarding potential :will 100 
ne"ctor are now in a normal position. The be supplied from a ground ttJrrninal si1pilar 
first selector i;s released similarly by a break- .to the ground terminal G11 iti the cpn~ector 
in~ of the energizing circiiit of its re1easc S""itch F, as alread_y expl;,iined; but if the 
reiay. This rJcc11rs when the rclea,se relay line #2'120 is colling, the line switch C' 

IO 72 :(its circuit being broken as mentioned) will be operated and _the guarding potential 105 
de,energizes, breaking the erierglzing circuit will be supplied from the ground G21 , In 
for _the releai::e rel(iy 62, The release relay a similar wny the -line switch C ·protects the 
62 accordingly deenergizes and closes .the calling line A, when the bank sprin,gs. ~5 
springs 137 and J38 into contact, thereby and. 2E\ come into contact. .Therefore, when 

45 closing an energizing circuit for the releitse the subscriber sends' in the last impulse the llO 
magnet 06 from ground G6 through springs private wiper 35 is carrie<l onto a grounded 
135 iind 134, springs 137 and 138,. releqse cQntact, and ·when the slow ading relay 100 
rna~et 66, contact point 60 off-normal de(;nergizes, instead of the, $de switch· trip­
sprmg 59 to tlw hattPry lead 89, thence ping to third position, as in the case where 

60 thr0ugh battery B to ground G. The releast, the line is not busy, it is lock.~d, and the lUi 
magnet 66 accordin~ly energ~zes and re- cnllinlf. subscriber is t~c:n giv~n I!: busy sig­
leas~s the sele;ctor s,y1tch shuft mstantly,. re- mi). The new energ1z1_ng .circuit ~or tne. 
stormg the side switch to normal position. prn,ate magnet 101, mamtamed durmg tho 
WhP,n the shaft reaches its lowest position time the private magnet relay 100 is de-

66 th~ a~ 61 engages the off-normal spring energizing, extends fr9• m the grounded t-er- 120 
~~' ;;;qi'(-ting the spri~g 59 out of engagem~n't mi~al of the batteri t,brough an occup_yiil'g 
with the cbntact pomt 60, thereby breakmg switch (not shown), through the prn'ale· 
the• energizing circuit of the release magnet normal conductor 200, shaft wiper 85, lock" 
'6G. When the release relay springs 137 and ing rehiy spl'ings 197 tmd 1961 side switch 

60 188 come into contact, as before mentioned, wiper HIO, contact point 221, through the 1~5 
another energizing circuit is closed for the springs 223 itnd 222 of the back bridge relay 
release magnet 19 of th(~ line switch C. This 95 (this relay being now energized over \I. 
circuit extends from ground G0 through the circuit which will be traced later,) through 
line ro]ay springs 135 and 134, springs 137 the private magnet 101 to the battery lead -

86 and 138, releasing relay 31, springs 219 and 89, l1l.fl.l: thence through battery B to ground 189 
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G. The back • bridge rela-J 95 is energized 
whenever the private "wiper engages a 
grounded contact with the side switch in 
second position. Accordingly, the instant 

5 the busy contact is touched by the private 
wiper

1 
the relay 95 is energized over a cir­

cuit . tro_m the grounded terminal of the 
battery throug11 an occupying switch (not 
·shown), through the private wiper 85 and 

10 to the contact point 221, as previously 
traced, thence through the contact point 224, 
side switch . wiper 188, ringer springs 204 
and 205, winding 96 of the back bridge 
rele,y- 95 to the battery lead 89. When the 

15 privi?te magnet relay 100 deenergizes, and 
the SJ?r.ing !82 _en~age.s tl?,e sprin~ 183, an 
energ1zmg circuit 1s established for the lock­
ing relay 102. Said cir~uit _ extends from • 
ground G16 through sprmgs · 182 ai\d • 183, 

20 • private magnet springs 226 and 225, locking 
relay 102 to. the battery lead 89. The i·elay 
102,. upon energizil}g, shifts the holding 

• ground for the private magnet from an 
occupying switch through the private wiper, 

25 as. previously traced, to the ground G11
• 

Thus, when the subscriber #2220, who was· 
busy, releases his switches; and of course 
removes the ground potential from the pri­
v~te contact, the .coirnector F will not trip so in on this line, but will continue to give the 
calling subscriber the busy-signal, the pri­
vate- rii.agnet l:teing still locked._ When the 
calling subscriber. hangs up his receiver, he 
breaks the circuit of the repeater relay 67 

3-6 and initiates the· release of all the switches, 
as before explained. • • . 

From the :foregoing it will the seen tluit 
I p1;ovide _ a repeater· for controlling the 
switch or switches that are :employed for 

40 automatically extending comiectio"n in the 
direction of the called subscriber, in a sys­
tem in which no operating grounds are neca 
essary at the substations, and in w_hich the 
sup.PiY of curr~nt for talking. purposes is . 

45 denved from smtable means at the exchange 
or central station, rather ·than: frol:n batteries 
at the substations. The repeaters are con­
trolled over -the two sides of the line circuit 
in series,_and the automatic switches are also 

. 50 controlled over the two sides of the line 
circuit in series. In other words, the cir­
cuits' for controlling the repeaters, _and the 
circuits controlled by the repeaters, each in­
clude the two sides of the talking ~ircuit 

55 in series-:-that is to say,_ inch~de po~tions. of 
the two sides of the talkmg circmt m sel'les. 
The repeaters R serve to -extend connection 
from two-wire calling subscribers to two­
wire called subscribers, the equi pmeiit • of 

60 the calling subscriber being identical with 
that of the called subscriber. 

It wiH be seen that the seiectors and con­
nectors have vertical motion to select groups 
and rotary motion to then find a line in a.ny 

selected group. • The rotary motfon of the H 
selectors is, of course, . automatic,· whereby 
the selection of idle trunks is accomplished 
automatically; On the other .hand, the ro.­
tary motion of the connector~ is under the 
direct and constant control of the calling· 70 
subs~riber,. wh~reby a particular or prede- . 
termmed line m the· selected group may be 
seized. Means are provided for automati­
cally reducing th_e number• of bridges across 
any established talkiµg cir<,:uit. The bridge 76 
or -bridges remaining across any talking cir-
cuit are as explained, adapted to serve ,as a 
means .for controlling ·the trutik-release cir­
cuits over which the swj_tches are released 
after the -subscribers lire through talking;· ·so 

What I claim as my invention ie :-
1: 1ri a telephone system, th~ combination 

of a talkin#S • circuit between ca11ing and 
called subscnbel'S having a section ·normally 
disconnected from the calling line, an auto- 85 
matic switch and means for transmitting a 
varying number of impulses over portions of 
the two sides of said1 circuit in series· to con­
trot said switch over the two' sides of a dif­
·ferent portion of said• tal)png circuit in 90 
series to extend. connection in the direction 
of the called sabscriber:,1 a, repeater in the • 
talking circuit indiv~dua:l to said section for • 
controlling the said. autom·atic switch, -said 
repeater being also controllable over por- 95 
tions of the two sides of said circuit in 
series, and· means at the central ·.station for 
supplyin~rcurrent through the repeater and 

, over port10ns of the said circuit ·to the call-
irig subscriber for talking purposes. ·_ 100 

2. • In a telephone system, the ·combination 
of a talkinl} circuit between calling and 
called subscribers having a section normally 
disconnected from the calling line, an auto­
matic switch and means for transmitting a 106 
varying number ·of impulses over porUons of 
the two sides of said circuit in series.to coi1-
trol said switch over the two,sides·of a dif­
ferent portion of said talking circuit in 
series to extend connection in the direction uo 
of the called subscriber, a rc~eater in the 
talking circuit individual to said section for 
controlling the said automatic switch, Haid 
repeater being also controllable over Jlor-, 
tions of the two sides of said circuit in series,· 115 
and means at the_ central station-for sup~ly-. 
ing current through said automatic switch 
and over portions ·of the said circuit to the 
called subscriber for talking p~rposes. 

3. In'" a telephone system, the cC>mbination 120 
of a talkin~ circuit between calling and 
called,subscribers having a section nbrmally 
disconnected from the -calling· line,. an auto­
matic switch and means for transmitting a 
varying number of impulses over portions 125 
of the two sides of. said circuit in series to 
control .. said switch over the two sides of a 
different portion of said 41,l]ring circuit in 



se.rles to extend conne~tion in the direction calling line, the said two-wire telephon~·line'- H 
of the called. subscriber, a reJ?eater in. the being, provided with a ca!ling mechanism at 
talking circuit individual to said section ior the substation· thereof for controlling.'the 
controlling __ the said aµtomatfo. switch, said two sides of the line iri series. 

5 repeater • bemg .alSQ controllabl~ over .por- 8. In a. telephone system; the combination 
tions of the tw() sides of said circuit in of a su.itable ca!Ung telephone line, a two~' 70 
series, and means at tp.e central station :for . wire called telephone line, means · including 

• supplying current ovm- portiorur of the said a i·epeat.er and an • automatic switch, con ... 
'drcuit to the. calli:ng· subscriber foi• ta).king trolled thereby for extendirig connection: 

10 purp9ses, . • . • • . ._ from the calHng line to the called line, said 
· 4; In a ·telephone 1:1y~ew.,· the combination i:'e_pea-ter in.eluding lt· doul:>le - wound relay t7 5 

of a • talkinl{ circuit • between calling and brrdged ac:foss said Hne. and a ci>mmon ba;t­
c~lled subscribers having. I!- secpon normally 'tery .fot supplyi11;g talkin~ current 'to. ~he 
d1sco:nnectedfrom.thecallmgline, and.autos calledJme,the siud two,w1re telephone bne 

15 ma.tic switch and. means for· transmitting a being provid~l with a cdling mechani.sm ~t 
varying ii.umber :of fu.i.P¥ pv~r• poi:tions Jfhe _substation thereof for controlling the. ·so 
of the two sides of $a14 -01rcu1t in· se'rles to two sidM 'o:f. the line in seri(>-,a. · • " 
CJlllti:oLsai!Lsm,tch..oirerJhe_J;:w:o:sides_Qf .a • -, _ fLin .. a.Jelephone system in. which_ tlite 

. dift'er~nt purti~n of imld talking circuit in sJibscriberi( lines .are divided into groups,. 
20 -~Pies--t0~end:--~nnootion·iirtlw tlireetion nlifam -for-esta-blishing a talking circuit _be.~ • • . 

of the ·cg]Jfd. s,ql;>~ti®r, l:l· -r(''l'eat..er in the t"?1een calling and called sribscribers,-.,eojn;1:"86 
talking circuit individual to sa1-li section for prifiing it talking circuit section cominoido : 

• controlling-the ~said iirttoniatic switch; said all· of. the line.s . of !l group, an , automatfo 
repeater being also controllable over por- (>Witch, means for transmitting a vary:i:ng,, 

25 tions of the· two sides of said circuit_ in ,!lUm.her of impulses over portions. oLthe, <ir 
series, and mearu\ at th.e central station·_ for· two side_s of said circuit. fo series to co:iitrol 90 
8!1PP!ying current over por~ioris of th~ ~~id saicl switch -0vet the two sides of a differ~, 
circu1t to the called subscriber .for talking ent portion of said talking circuit in series, 
p.urposes. . . • . · . to extend connection in the .direction of .the . 

·so 5. tn a t~lepli,on~ sy~teip, the C?~binati?n called i,,µbscriber, a repeater in the tallring.i ,, ', 
of a two-wire calhng.telephonehne, a smt- .· circuitindividuai to said section for eonttol~ 85 
able called telepllone liiiey ~ean$ inclu.<ling·_ 'litig the.said automatic switch, said repeat~r •• 
a repeater and an aµi:9p:u1,tu:~ switch con- being also·controllable over portions of the 
trolled there. ~y •. ~or _extendittg CO"!lnecti?n two sides_ ofJsam circuit in series, and means • 

at;; from the d;llllilg line to-the·ca.Iled lme, said ··at the centml stat:ion for supplying current 
. re~ate_ r·· including-. a tl!)Ubl_.-e--___ w_ ·o~nd _· r~lay tht'(')ugh the -repeater and over portions of• 100 

bndged across said Iin~ and a. .runnmpn bat• the said circuit to the calling subscriber,for 
• tery: for: supplyfog'taijnng :9urren'.Ctothe talking purposes,\,aid automatic switch hav~ 
ca~hng hne; the,s~id-t~o-..~~~Db.<>~e line _ ing first. orie moti?n to s~lect a group 9:nd 

4 0 be~pgpmv1~ed _w1~ .... ~ .q.~Jli m.e.chq,p!sm a.t .. ~ll.en a [';0Cpnd. n1~t10fl to find the oalleo Jme .: ! 
the stib.statm:t:t the~;-~_ roUmg the. m.tbe ptedeter1nu1ed group. . _ . •. 105 
two sides of the It~ iit'"S(ttias. .. • - . •.. . • _· to. In a telephone system in. which the 

6. ln: a t~lepbon,e systim, th.e oonibi~on • subscribers' Jines 11re di:v_ided into· grQqps, ; 
of a .two-wire- ~ailing teleph<in~ liM, $.'suit:-. the combination of.a talking .circuit,between, . 

45 able ca __ lled telepho_·_ne: _1_m_ e;:·:fu._ eans in_ ~hi.ding calling and oolled subscribers, ·an automatic 
a repreater and ari aqfomatic swit<?h, con:. switcli And m,eans .for transmitting a vary•· 110 
trolled .. thereby for. e~tflnding. conp:ect;jon • ing JlUmher <}f. impulses over •porti4lns of the,· 
from tl~e ?a_ lling 'lin~ t9 ~ t~e. ~ailed 1. i_ne, Sl!,i~ t:w,o sid._~s of ~q.-id circuit jn se~i-~s !o_ ,co_ n_ tr_ 'fL 
ro~>-eate:r mc.htdi~g-_ ·_ ~ ._<w __ ··_-_·_ u_:1>1~_•.W◊.--u __ n ___ d. relay ___ .. • sa1_ d, ~witch ~o; extend_.·_ ~mme~tlo~ m ._· •. th.·e_· d. ~;; • •. 50 bridged acro$$.s~,1a hn .. ta.nd a eonupon bat- .reefaon of the ooJled st1b-ser1J:,k, a .l'.ep.eo,te.1'.1 h 
ter,v :fo_ r sup_· ply1lJ_·_ g ta1_k~~_-·.· :: ~ur_~t1.~ .to th_e ·in_ t~~ 't_:alki~g d1;cuit- :f?~•.con; .• trolling_ fh~·-c:Uli called Jme, the S1l;f!l twd~w1re ,telf!~one Int$ sald automatic sw1tch,· ta1('1. 'repeater_.bemg . • 
being_ prov __ i~ed l'}t.· .. _P- __ a_ (:·a .... I ___ li'!t. -i_.mi_, ~-· fL_l!U··. ·_ sm. Jt • aJs_o_ ·co.,Jltr~lla~l_e· C?V:_~_r ioryion_ s_. o_ £ :the. P_._~v9 •• the substntton , • eo:l · fOJi· ·comratl,~ng the sides. ol sard_ c1r~l'l~t m ~Me~; and means at 

55 two 8ides .of. th~:~ 1pe iQ ~f}fles.: . •• .. _ ·-·• •: ·: the' centr~J _ ·stati~n '~o·r s~pply~ng -curre11:t 
7. In a ·.teleplione systetilr .the oomblnati<;n throngh S!tid automa.trn switch a:rrd ovet por~ 120 

o~ a suitabl(l calling ttil4!J>hbne lin;er a t.~o, tio~ of the sald: circuit to. tht;i called su~­
wlre called telephone hne, means 1ncludmg scr1ber for. tallnng-purposes, s~1d automafac 
a repeater and an automatic switch: co11- s\vitch having fh'$tvert,foa.l mption; to select 

60 trolled thereh;r., :1~or ,f-xtc~ding cq~rtecti(!n - a group_ nn4 then xota.ry rno~ion ti() ·find the. 
:from the c:!ttllrnt ,hi-1Jl to tne c11,lled. Ime, said ealled hne Jn the_ predetermm_ed .gf'?up. _ 125 
repeater includlng a double - wound relay 11. In it telephone system m which t,1e 
bridged across said line. a:nd n. _common bat.~ subscrihers' lines .are diyided into groups, 
tery ~or supplying: talking current .-;to 'the the combination of a talking circuit between 
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- calling and called subscribers, an automatic 
switch • and means for transmitting a vary­
fog number of impulses over the two sides 
·of a portion of said circuit in sel'ies to con-

5 trol said -switch over the two sides of a dif­
ferent portion of said talking circuit in 
series··to extend connection in the direction 
of the calJed subscriber, a repeater in the 

• talking circuit for controlling the said auto-
IO .matic switch, said repeater being also con­

trollable over portions of the two sides of 
said circuit in series, and means a,t the cen­
tral station for supplying current over por­
tion~· of-the said circuit to the. calling sub-

15 scriber for talking purposes, said automatic 
switch having first vertical ~otion to select 
a group and then rQtary motion to find the 
9alled lin~ in the predetermined group. • 

12. In a telephone system in which the 
20 sµbscribers' :lines are divided into gi·oups, 

the combination of a talking circuit between 
~a_lling and called subscribers,. an automatic 
switch and mea·ns,.for transmitting a vary­
ing 11umber of 'imp11lses over portions of the 

2 5 two sides of said circuit in series to control 
said- switch over the two sides of a different 
portion of said talking circuit in• series to 
extend 1'l\'Jllnection in the direction of the 
called subscriber, a repeater in the talking 

30 circuit for controlling. the said automatic 
switch, said repeater .being also controllable 
over portions of the two sides of said cir­
cuit in series, and means at the central sta­
tion for supplying. cu:rre1~t over. portions of-

35 the said circuit to the called subscriber for 
talking purposes, said automatic switch hav­
ing first vertical motion to select a group 
and then rotary motion to find the called 
line in the predetermined group. -

40 1.3. In a telephone system in which the 
subscribers' lines are divided into groups, 
the combi1111tion of a suitable caJling tele­
phone line, a two-wire called telephone line, 
means including a repeater and an automatic 

4.5 switch controlled thereby for extending a 
talking circuit from the· calling line to the 
called line, and a common battery for sup­
plying talking current to the calling line, 
the said calling telephone line being pro-

50 vided with a calling mechanism at the sub­
station thereof for transmitting a vai:ying 
number of impulses over the two sides of 
a portion ?f sai~ talkipg circuit in. series to 
control said switch over the two sides of a 

55 difi'ei'eQt P,Ortion of said talking circuit in 
series, •saitl automatic switch having first 
vt:rtical niot,ion . to select a group and then 
rotaey motion to find the called line in the 
predetermined group. 

60 14. In a telephone system in which the 
subscribers' lines. are divided into groups, 
the combination of a suitable calling tele­
'phone line, a two-wire called telephone line, 
means including a • repeater and an auto-

65 matic switch controlled thereby for extend-

ing a talking circuit from the calling line to 
the called line, anu a common battery for 
supplying talking c11rrenJ- to 01(~ eallt>d line, 
the said calling t<'lephone line heing pro­
vided with a calling mrchanism at the sub- 70 
station thereof for transmitting a varying 
number of impulses over the two sides of a 
portion of saicJ talking circuit in .series to 
control said switch over the t.wo :,ich·s of a 
different portion of said talking eil'cuit in 7c; 
series, said automatic switch haviu~ first -
vertical motion to select a group and then 
rotary motion to find the cttlled line in the. 
predetermined group. 

15. In .a telephone exchange trunking sys- 80 
tern in which the trunk lines are divided into 
groups, the combination of a talking circuit 
between calling and called subse;ribers, an 
automatic switch and means ior transmit­
ting a varying number of impulses over 85 
portions of the two sides of said circuit in 
series to control said swi-tch over the two 
sides of a different portion of said talking 
circuit iri series, lo extend connection in the 
direction of the called subscriber, a repeater 90 
in the talking circuit for controlling the. said 
automatic switch, said repeater 11eing also 
controllable over portions of the two sides of 
said circuit in series, and means ai the· cen­
tral station for supplyii1g current through 95 

• the repeater and over portiohs of the said 
circuit to the calling subscriber for talking 

. purposes, said autQmatic switch having first 
vertical motion to select a group and then 
rotary motion to automatjcally select an idle 100 
trunk in the predetermined group .. 
. 16. In a telephone exchange trunking sys-
tem in which thiJ trunk lines art, divided into 
groups, the-combination of a talkinrr circuit 
between calling and called suhscriliers, a:n 105 
automatic switch and means for transmit-
ting a varying number o:f impnlsesover por­
tions of the two sides of said talking circuit 
in series to control said switch ovyr the two 
sjdes of a different port-ion of said talking 110 
circuit in series to extend connection in the 
~irection <?f th1: called subscriber: u,lepeat~r 
m the talkmg circmt for controllmg th°l;,-'&1Wf 
automatic switch, said repeater being also 
controllable over portions of the two sides 111.i 
of said circuit in- series, and means at the 
central station for supplying curnmt over 
portions of the said circuit to the calH.ng 
subscriber for talkin~ purposes, said ~to­
matic switch havi11g first vertical motion to _120 
select a group and then rotary motion to • 
automatically select an idle trunk in. the 

. predetermined group. • 
17. In a telephone exqhange trunking sys-

tem in which the trunk lines are divided into l 2f> 
groups, the combination of a t1:1lking circuit 
between calling and called subscribers, an 
automatic· switch and· means for transmit-
ting a varying number of impulses over por­
tions of the two sides of said talking cir- 130 



i,~60,42'4 18 

cuit in series to control said switch over the 
two sides of a different portion of said talk­
ing circuit in series to. externl connection in 
the direction o.f the caJled subscriber, a re-

6 peater in the talking circuit for controlling 
the said automatic svl'i.tch, said repeater be­
ing also controllable over portions of the 
two sicles of said circuit in series, and means 
at the. central station for supplying current 

10 over portions of the said circuit to the called 
subscriber for talking purposes, said auto­
matic switch having first vertical motion to 
select a group and then rotary mot.ion to 
automatically select an idle trunk in the 

16 predetermined group. 
18. In a telephone exchange trunking sys­

tem in which the trunk lines are divided 
into groups, tile combination of a two---wire 
calling telephone line, a suitable c:tlled tele-

20 phone line, means including a repeater and 
an automatic switch controlled thereby for 
extending a talking circuit from the calling 
line to the called line, and a common bat­
ter}'. for, supplyin~ talkin~ current to _ ~he 

26 callmg lme, the said two-wu·e telephone hrn" 
being provided with £1, calling mech~nil';m at 
the substation thereof for transmitting 11 
varying number of im1;mlses over the <two 
sides of a portion of said talking circuit in 

~o series to control said switch over the two 
sides of a difl'erentJ)ortion of sairttalking 
circuit in series, sai a.ntomatic switch hav­
ing first vertical motion to select a ~roup 
and then rotary motion to automatically 

S5 select an idle tmnk in thB predetermined 
group. 

19 .. In a ~lephone excha~ge trunkir~g.sys­
tem m which the trunk lmes are d1v1ded 
into groups, the combination of a two-wire 

40 calling telephone line, a suitable called tele­
phone line, means including a repeater and 
an automatic switch controlled thereby :for 
extending a talkin"' circuit from the calling 
line to the called Tine, and a common bat-

45 tery for supplying ta.lking current to thc~ 
called line, the said two-wire telephone lirn~ 
being provided with a calling rnec,lumism at 
the substation thereof for transmitting- a 
v~rying number. of impulses over the two 

60 sides of a. portion of sa,1d ta]king circui.t in 
sel'ies to control said switch over the two 
sides of a dift'ei--ent portion o:f sai.d talking 
circuit in series, said automatic switch hav­
ing first vertical motion to select a group and 

55 then rotary motion to. automatically select 
an idle trunk in the predetermined group. 

• 20. In a telephone exchange trunking sys­
ten1 in which the trunk lines are diYided into 
groups, the combination of a suitable calling 

60 telephone line, a two-wire called_ telephone 
line, means includir!g: a repeater and an 
automatic switch controlled thereby for ex­
tending a tnlking circuit from th'e calling 
line to- the called line, and it common bat-· 

6~ tery for ~upplying talking ~urrent to the 

caUing line, the said calling telephone line 
being proyided with a calling mechanism at 
the substation thereof for transmitting a 
varyiug number of i.J.npulses over the two 
sides of a portion of said talking circuit in '10 
series. to control said switch over the two 
sides of a diif erent portion of said talking 
circuit in series, said automatic switch hav-
ing first vertical motion to select a group and 
then rota.ry motion to automatically select 75 
an idle trunk in the predetermined group. 

21. In a· telephone exchange trunking sys­
tem in which the trunk lines are divided 
into groups, the combination 0£ a suitable 
calling telephone line, a two-wire called tele- 80 
phone line, means including a repeater and 
an automatic switch controlled thereby for 
extending a. talking circuit from the calling 
line to the called 'line, and a common battery 
for supplying talking current to the called 85 
line, the said calling telephone line being 
prpvided with a calling mechanism at the 
substation thereof for transmitting a vary­
ing number 0£ impulses over the two sides of 
a pti.rtio1f of ·said talking circuit in series to 90 
control :;;aid switch over the two sides of a 
different J)Ortion of said talking circuit in 
series, said automatic switch having first 
vertical motion to select a group and then 
rotary motion to automatically select an idle 95 
trunk in: the predetermined group. 

22. _In a telephone system employing relay 
bridges across the conductors of the talking 
circuit for controlling automatic switches, 
the combination of a talking circuit between 100 
calling and called subscribers, said talking 
circuit having a section normally discon­
nected from the subscribers' lines, an auto­
matic switch controllable over portions of 
the two sides of !:jaid circuit in series, to ex- 105 
tend connection in the direction of the called 
subscriber, a repeater in the talking circuit 
individual to said section for controlling the 
said automatic switch, said repeater being 
controllable over different portions qf the 110 
two sides of said circuit in series, means at 
the central station for supplying ci.urent 
t-hrough the repeater and over portions of 
t-he said circuit to the calling subscriber for 
t.alking purposes, and means for automati- 115 
cally reducing the ntitnber of bridges across 
the conduct9rs of any talking circuit during 
the establishment thereof. • 

23. In a telephone system employing relay 
bridges acrdss the conductors of the talking 120 
circuit for controlling automatic switches, 
the combination of a talking circuit between 
calling and called subscribers, said talking 
circuit having a section normally discon­
nected from the subscribers' lines, ari auto- 125 
matic switch controllable over portions of 
the two sides of sai.d circuit in series, to ex-
tend connection in the direction • of the 
called subscriber, a repeater in the talking 
circuit individual to said section -for con- l30 
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trolling the said automatic switch, said re­
peater being controllable over different por­
tions of the two sides of said circuit in series, 
means at the central station for supplying • 

6 current through said automatic switch and 
over portions of the said circuit to the called 
subscriber for talking purpos. es, and means 
for automatically red11cing the number of 
bridges across the conductors of any talking 

10 circuit during the establishment th~reof. 
24. In a telephone system employmg re-

• lay bridges across the conductors of the 
talking circuit for . controlling automatic 
switches, the combination of a talking cir-

16 cuit between calling and called subscribers, 
said talking cirpuit having a section nor­
mally disconnected from the subscribers' 
lines~ an· automatic switch controllable over 
portions of the two side_s of. said ei~cuit_ in 

20 series, to extend connect10n m the d1rect1on 
of the called subscriber, a repeater in the 
talking circuit individual to said section for 
controJling the said automatic switch, said 
repeater Being controllable over different 

26 portions of the two sides of said circuit in 
series, means at the central station for sup­
plying current over portions of the said cir­
cuit • to the . calling subscriber for talking 
purposes, and means for automatically re-

so ducmg the number of bridges across the 
conductors of any talking circuit. during Pa'S· 

tablishment thereof. 
25. In a telephone system employing re­

lay bridges across the conductors of the 
s5 talking circuit for controlling automatic 

switches, the combination of a talking cir­
cuit between calling and called subscnbers, 
said talking circuit having a section nor­
mally disconnected from the subscribers' 

40 liri~s, an automatic switch controllable .over 
portions of the two sidl'ls of said circuit in 
series, to extend ·connection in the direction 
of the called subscriber, a repeater in the 
talking circuit individual to .said section .for 

46 controlling the said automatic switch, said 
repeater being controllable over different 

• portions of the two . sides of said circuit in 
series, mean,s at the etntral station for sup­
plying current over portions of the said ·cir-

60 cuit to the called subscriber fol· • talking 
purposes; and means :for automatically re­
ducmg the number of bridges across the 
conductors of any talking tircuit during the 
establishment thereof. ' 

55 26. In a telephone system employing re~ 
lay bridges across the conductors of the 
talking circuit for controlling automatic 
switches, ·tJ:ie • combination o{ subscribers' 
lines which are free from operating grounds 

ao outside of the exchange or central. station, 
trunk lines .provided with repeaters, means 
controllable. ·over said subt ~ribers' lines for 
automatically selecting idle repeaters, auto­
m~tic • switche,s controllable QY said repeat-

ers, means at the exchange or central sta- 65 
tion for supplying talking current to call­
ing subscribers, and means for automati­
cally reducing the number of bridges across 
the conductors of any talking circuit during 
the establishment thereof. 70 

27. In a telephone system employing re-
lay bridges across the c~mductors of the 
talking circuit for conttolling automatic 
switches, the combination, of subscribers' 
lines which are free from operating grounds 75 
outside of the exchange or central station, 
trunk lines provided wit);i repeaters, means 
controllable over said subscribers' lines for 
autom11tically eielecting idle repeaters, auto­
matic switches controllable by said repeat- 80 
ers, means'at the exchange or central station 
for supplying talking current to called sub­
scribers, arid means for automatically re­
ducing the , number of bridges across the 
conductors of any talking circuit during the 85 
establishment thereof. 

28. In a telephone system employing re-
lay bridges across· the conductors of the 
talking circuit for controlling automatic 
switches! the combination of subscribers' 90 
lines which are free from operating grounds 
outside of the exchange or central station, 
trunk lines provided with repeaters, means 
controllable over said subscribers' lines for 
automatically selecting idle repeaters, auto- 95 
matic switcJ1es controllable by said repeat­
ers, means at the exchange or central sta­
t.ion for supplying talking: current to both 
calling and called subscribers, and means 
for automatically reducing the number of 100 
bridges across the conductors of any talking 
circuit during the establishment thereof. 

29. In a telephone system employing re-
lay bridges across the conductors of the . 
talking- circuit for controlling automatic 105 
switches, said talking .circuit having a sec- .· 
tion normally disconnected from the sub- .. 
scribers' lines, the combination of a two­
wire calling telephone line, a suitable called 
tele.Phone line, means including a repeater· 110 
individual to said section controlled over 
two sides of a portion of said talking circuit 
in series and an automatic switch controJled 
thereby over two sides· of a different por-
tion of said talking circuit in series for ex- lIE 
tending connection from .the calling line to • 
the called line, a common battery for sup­
plying talking current to the calling line, 
the said two-wire telephone line being pro­
vided with a calling mechanism at the sub- 120 
station thereof for controlling the two sides 
of the line in • series, and ·means for auto­
matically reducing_ the number pf bridges. 
across the conductors of any talking circuit 
dqring the ~tablishment thereof., •. . · 125 

30. In a telephone system employloir re­
lay ._bridg?s., ,cross the coi,w,uc~~ .. o(:._t4e 
talking ... clfQJll,t ... (<>r • contro]Jiilg .:'.·•.v.tmbMJ~~ 
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switches, said bridge1;3 including a battery 
connected in series therein, the combination 
of a two-wire. calling telephone line, a suit­
able called telephone line, means including 

6 a repeater and an automatic switch con­
trolled t!l}ereby for extending connection 
from the calling line to the called line, ft 

common battery for supplying talking cur­
l'ent to the called line, the said two-wire 

10 telephone line being provided with a calling 
mechanism at the substation thereof for con­
trolling the two sides of the line in series, 
and means for automatically reducing the 
number of bridges across the conductors of 

15 any talking circuit during the establishment 
thereof. 

31. In a telephone system employing re­
lay bridges across the co~ductors of the 
talking circuit £or controlling automatic 

20 switches, said bridges including a battery 
connected in series thereini the combination 
of a suitable calling telephone line, a two­
wire called telephone line, means including 
a repeater and an alitomatic switch con-

25 trolled thereby for. ex:tendin_g connection 
:from the calling line to the called line, a 
common battery for supplying talking cur­

. rent to the calling line, the said calling tele­
phone line being provided with- a calling 

30 mechanism at the substation thereof for 
controlling- the two sides of the line in se­
ries1 and mea.ns for automatically reducing 
the numh<ir of bridges across the conductors 
of any talking circuit during the establish-

35 ment thereof. 
32. I1i a telephone system employing relay 

bridges across the conductors of the talking 
circuit for controlling automatic switches, 
said br.idger; including a battery connected 

liO in· series therein, the combination of a st1it­
able calling telephone line, a two-wire called 
telephone line, means including a repeater 
and an automatic· switch controlled thereby 
for extending connection from the calling 

,46 line to the called line, a common battery 
for supplying taJking current to the called 
line, the said· callin~ telephone line being 
provided with a calling mechanism at_ the 
substation thereof for controlling the· two 

60' sides of. the lin(l in series, a.nd means for 
automatically reducing the number of 
bridges aoross the conductors of any talking 
circuit dming the establishnw.nt thereof. 

33. In a telephone system employing 
55. means for automatically disconn-ecting or 

cutting o:ff al}.. automatic switch f).'Om the 
conductors of the talking circuit, the com­
bination of a talking ciI-cuit between calling 
and called subsc1'ibers, sai<.1 talking circuit 

60 having a ooction normally disconnectoo from 
the subscribers' lines. an automatic switch 
controllable over portions of the two sides 
of .said talking circuit in series, to extend 
connection in th-a direction of the called sµb-

scriber, !:'· repeater in the talking circuit in- 65 
dividual to said section for controlling the 
said automatic ;;witch, said repeater being 
controlJable over different portions of the 
two sides of said circuit in series, means at 

'the central station for supplying current 70 
through the repeater and over portions of 
the said t'ircuit to the· calling subscriber for 
talking ,purposes, and trunk-circuit-con­
trolled releasing means for restoring the 
switch disconnected from the conductors of 7o 
any talking circuit. 

34. In a telephone system employing 
means for automatically disconnecting or 
cutting off an· automatic switch from the 
conductors of the talking circuit, the com- so 
bination of a talking circuit between calling 
and called subscribers, said talking drcuit 
having a section normally disconnected from 
the subscribers' lines, an automatic switch 
controllable over portions of the two sides 8G 
o~ said talking circuit in series, to extend 
connection in the direction of the called sub­
scriber, a repeater in the talking circuit in­
dhidual to said section for controlling the 
said automatic switch, said repeater being 90 
controllable over different portions of the 
two sides of said circuit in series, means at 
the central station for supplying current 
over portions of the said circuit to the calJ-
ing ,su~scriber for talking purposes: and 95 
trunk-circuit-controlled releasing means for 
restoring the switch disconnected from the 
conductors of any talking circuit,. 

35. In a telephone system employing 
means for automatically disconnecting or \100 
tutting off an automatic switch from the 
conductors of the talking circuit, the com­
bination of a talking circuit betwedn calling 
and called subscribers, said talking circuit 
having a section normally disconnected fro111 105 
the subscribers' lines, an automatic switch 
controllable oYer portions of the two sides 
of said talking circuit in series, to extend 
connection in the direction of the called 
subscriber, a repeater in the talking circuit ·110 

individual to said sect.ion for controlling 
the said automatic switch, said repeater be-
ing controllable over different portions of 
the two sfrles of said circuit in series, means 
at the central station for supplying current 115 
over portions of the said circuit to the called 
subscriber for talking. purposes, and trunk­
circuit-contro11ed releasing means for re 0 

sto:ri.ng the switch disconnected :from the 
conductors of any talking circuit. 120 

36. Iri a telephone system employing 
means for automatically discomiecting or 
cutting ofl' an automatfc switch :from the 
cornluctors of the talking circuit, the com­
liinntion of subscribers' lines which ark free 125 
from operating grounds outside of the ex­
change or central station, trunk lines pro­
,,ided with. repea.~ ..tQ.eJl.1lS oontrollable 
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over ,said suhsctibers' lines :for automatically 
selecting idle repeaters, automatic switches 
contrnJii1 hfo by said rel)eaters, means at the 
exduwge or central sta.tion for suppiying 

5 talking euneut to calling subscribers, and 
irunk-circuit-eontrolled releasing means for 
1 Pstoring Urn ::;witeh disconnected from the 
conductor.s of-11ny talking circ,uit. 

37. _ln' ·;a telephone system employing 
10 means· f~n; automaticall,Y disconnecting or_ 

rntt.ing off an automatic switch from the 
rnuductors of the talking circuit, the com­
bination of subscribers' lines which are free 
from operating grounds outside of the ex-

15 ehange or central sti1tio11, trunk lines pro­
vid!~d with repeaters,· means controllable 
over said subscribers' line,,s for automatically 
selecting idle repeaters, automatic switches 
controllable by said repeaters, means at the 

20 exchange or ;'.entral station for supplying 
tulking current to called subscribers,, and 
trunk-circuit-controlled releasing means for 
restoring the switch disconneQted from the 
conductc>rs of any talking circuit. 

2/j 38. In 11, telephone system employing 
meanf-1 for automatically disconnecting or 
cutting off an automatic switch from the 
conductors of the talking circuit, the com­
bination of subscribers' lines which are free 

30 from operating grounds outside of the ex­
change or central sti,,tion, _trunk Jin~ pro­
vided with repeaters, means controllable 
ove1: sai<l 1,ubscribers' lines for automatically 
selecting idle repeaters, automatic switches 

35 controllable by said repeaters,. means at the 
exchange or. central station for supplying 
talkin~ current to both calling and called 
subscribers, and trunk-circuit-controlled re­
leasing means for restoring the switch dis-

40 connected :from the conductors of any talk­
ing circuit. 

39. In a telephone sy,stem employing 
means for automa1ically disconnecting or 
cutting off an automatic switch from the 

45 C'onductors of the talking circuit, the com­
bination of a two--wire calling telephone line, 
n suitable called telephone line, means in­
cJuding a repeater and an automatic switch 
controlled thereby for extending connection 

50 from the calling line to the called line, said 
l'(,pcater includin&: a double-wound relay 
bridged across saici line, a common battery 
for supplyjng ta]king current to the calling 
line, the sttid two-wire telephone line being 

;5 provided with a ctilling mechanism nt the 
substation thereof for controlling the two 
sides 0£ the line in serie,g, and trunk-circuit -
,:ontrolled releasing- means for reM.oring the 
switch disconnected from the conductors of 

60 any talking cir('uit. 
40. In a telephone system employing 

me:rns for automatic;ally disconuecting or 
cutting off an automatic switch from the 
conductors of the talking circuit, the com-. 

n bination of a two-wire calling telephone line, 

a suitable called telephone tine, means in­
cluding a repeater and an automatic switch 
controlled thereby for extending connection 
from the calling line to the called line, said 
rcl?eater including a double-wound relay 70 
bridged across said line, a common battery 
for supplying talking current to the called 
line, the said two-wire telephone line being 
provided with a calling mechanism at the 
substation thereof for controlling the two 75 
sides of the line in serie~, and trunk-circuit­
controlled releasing means for restoring the 
switch disconnected from- the conductors of 
any. talking circuit. 

41. In a telephone system employing 80 
means for automaticall,Y disconnecting or 
cutting off an automatic ,switch from the 
conductors of the talking circuit, the com­
bination of a suitable calling telephone line, 
a two--wire called telephone line, means in- 86 
eluding a rep~ater and an automatic switch 
controlled thereby for extending connection 
from the calling line to the caUed line, said _ 
repeater including a double-wountf relay 
bridged across said line, a common battery 90 
£or supplying talking current to the calling 
line, the said calling telephone line being 
provided with a calling mechanism at the 
substation thereof for controlling the two 
sides of the line in series, and trunk-circuit- 95 
controlled releasing means for restoring the _ 
,switch disconnected from· the conductors of 
any talking ci,rcuit. _ 

42. In a telephone system employing 
means for automatically disconnecting or 100 
cutting off an automatic switch from the 
conductors of the talking circuit, the com­
bination ,of a suitable calling·telepbone line, 
a two-wire called telephon:e line, means in­
cluding a repeater and an automatic switch 105 
controlled thereby for extending connection 
from the calling line to the called line, said 
re:peater including a_ double-wound relay 
bridged across said line, a common battery 
for supplying talking cur.rent to the called llt 
line, the said calling telephone line being 
provided with a calling mechanism at the 
substation thereof for controlling the two 
sides of the line in series, -and trunk-circuit­
controlled releasing means for restoring the 115 
switch disconnected from the conductors of 
nny talking cir~uit. 

43 .. In a telephone srstem the combina-
tion of a two-wire calhng telephone line, a 
two-wire called telephone line, means in- 120 
eluding a repeater and an automatic switch 
controlled thereby for extending connection 
from the calling line to the called line, said 
repeater including a dottl>le-wound relay 
bridged across said line, and centralized 125 
means for supplying current to said lines 
for talking purposes, the said- telephone lines 
peing each provided with, a calling ml)Cha­
:nism at the substation . thereof for control-
ling t~e two sides of the line in seriel, • 180 



1,260,424 
17 

44. In a 1 efoph e system, a repeater an<l ai1 aut om11tic iowitch controlleJ thereby, said 1·~penter provided with a line relay having two _windings, ·a batter.v '")lllwctrd in S('l'ies 6 lwtm'.Pli said ,Yindings, a tl'uuk line :icrn,-;s whi<:l1 the :-,aid windings and batterv are permanently' bridg<><l, :iutonrntic mP:111s for st>izing said trunk line, a grnuJ1d-c1Jnt-.rolling rrlay for said repeater, a lrunk-rclPaS(' e ir-10 (;Uit for ioaid aulomati<: nrnans co11trnllPd bv said grn1111d-(;or1trolliug relay, said gro1m(f­coJ.1trolling relay having an energizing cfr­c11 it controll<)ll bv the l:>,liLl litw relay, which (•JH'rgizing circtiit remuins closed" dnring 16 1:01t1crsation. wherPbv :-,:1id trunk-relPase cir­c11it. also l'l'lllains efo~t•d d111·ing con1ersa­lio11, and rch•asP. 1uPd1:wism responsive 1.o tlrn openiJ1g of ,;aid trwik:-n:lcase l'.ircnil· by t hn said grou11d-c(ltJITnl ling relay. ' 20 -ti. In a tdcphone systt•IIJ, a trunk line, a 1·cpc:1t(!r in said trunk for repeating im­p1ils(•s <;1 "I' the sam1•, a pair of condenser» in oppo it<• ~-ides of said tru11k, a bridge ill sa i l rt>1wat1•r :wrrn,s s:•id trunk on one side of :-;a id 26 conLkn:-wrs. a double-wound relay in said bridg1,, :rnd a second bridge cont'aining an electromagnetic clemeut acruss said t.rnnk on the opposite. sid<•s uf said condensers con­trolled b.r mid uoulJle-woun,.l relay. 30 4G. In ·a telephone sJSll'lll, a subscriber's line. :t tr11nk line, llH'a1ts including an auto­matic s11itcl, contrulhibJi. ornr t1ro sides of ,-aid subscribP1·'s line i!t -.aies for extending :t ,·nmwdioH from said line to said trunk, a 86 t·1·JH•:1tn ill ;;aid tr1111k. a b1·idge in said re­pealer acro:-;s said !l'lluk, a tlonble-11·ound n·­lay in said lil'idgl', :rnJ a second bridge con­t :1 ining an elect ro11rngnl'f,ic Plcuwnt across s:1i<l tru11k eontrol!ed bv said dn11blr-wo11nd 40 relav. • 
-17. 111 :1 klt•plwnc :-;ystcm, a s11liscriber's linL', a tr11t1k line, 1n,•,rns i11clL1ding an auto­matic s11·itch con(ro!l:tble over two sidrs of s:tid subscriber's line in series for extending 46 a connection from said line to sai<l trunk, a repeater in said trunk, a bridge insai<l rt\­peater across said trnnk, a double-wound rela,Y in said bridge, a st>cond b1·idge con­tai II ing an PiPdro1Hagnctic clement across 60 said !r11nk cont rolk,I hv said double-,vo1md relay, :ind a slow actii'1g relay in said re­peater. coutrolh•d by said double-wound re­lay for 1:ontrollin~ the relPase circuit for sa'id antomatic switch. 

48. In a telephone system, a subscriber's 66 Jim-, a tr11uk line, means including an auto• matic s\ritch for ex(Pnding a connection frnm said ,nilJ,ct·ibc1·'s Jine to said trunk, a p:iir of eo11dt•n:-cl's in opposite sides pf said tl'llnk, :1 liridg,:, in said repeater across said 60 ( 1·11nk on on,· sidP of said condensers, a dou­lih•-1Yo11nd rl'la.r in s:iid bridge, a second bridge crn1tai11i11g au electromagnetic ele­llH'llt ac1·0.,s :-;aid lt'tllik on opposite sides of said t'OtlllellSl'l'S C'Olltrot!Pt! b.r !o:tid douulc- 66 1ro1rn<l n•la.l', :t slow acting relny in said re­pt>all't' controlled uy snid double-wound n'­Jay. arnl II n•Jpase. circ11it for said a11tomatic s1i' itdr <·0111 rol li•d by s:t id slow acting rela,r. -JD. TH a tPl,·plwnc system, :i calling line, tt 70 (·:illed linP, a li11k cin:11it for cornwctiug the l 11·0 01·i'I' a talking circuit. an automatic pro­gT1·ssirely 1umable switch controlling said cir·,·11it Hild t•pPrail'd on•r t\10 sides of a por­tio11 of ,aid ci1e11it ia sl'ri1·s, an impulse 75 , ,(•ud"r a;;,-,(H_·iatt>d 11·ith tlrr, calling line, an illlp1il,-:B rq, .. at1•1' i11lPl'JJ(1s0d between sni1l Jin,· and said ,11·iteh, said reJwater individ-11:d 1.v ~ai<l link and n·spo11si\·e to impulses fro1n ,-:ai,l sc11,IP1· 01·,,r l1Yo sides of a differ- 80 PHI portio11 of tiH· lalkiug cil'cuit in series, said l'l'-l>\'all·~ rontrnlling ,:1id switch in re­sponse to said i111p11bes, anti a central bat-1\'ry for snpplying t·111Tent for talking pm·-posl's to the talkiug circuit. . 86 ;i(). In a telephrnw'syst!'11,. a calling line, a calletl line, a link circuit for connecting Oie two ornr a talkiug·l'ircuit, an automatic progri',;sin·I,v rnornbl!' switch controlling ,,,1id circ11it nnd OlJl'l'att•d o\'e;· the two sides 9'l of a, portion of said ci1·cuit in seTies, an im­p1rl,-..e -1'11,kr assoeiall•d with the calling line, :ill imp1ils11 n•peatl-r interposed between said line antl ~aid .~\\"itch, said repeater individ-Hal to ;,aid liuk and r1•sponsirn to impulses 95 from ,-aid serHkr uni· 1.\1·0 sides of a differ-ent portion of !lw talking circuit in series, said n·pealPr controlli11g said switch in re­spo11s1~ to su id impulses, a central battery for supplyi11g 1·t11TL'Ht for talking purposes ,to JOO llw t:dki11g eircnit. said rnpeater normally diseornlC.'e!i'd from the calling line. t-iigne<l by me at Chicago: Cook county lllinois, th i,-.. 2nd day of Jul~ 1909. , 
TALBOT u. MARTIN. Witnessl:'io: 

Enw.\HD D. FALES, 
.1. NORBY. 
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