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1,214,H8G. Specification of Letters Patent. Patented Feb. 6, 1917. 
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To alt iohmn it '1/W?/ oon<'eni: To the foregoing and other useful ends, 

Be it known th;tt L .\LEX,\Nmm J•:. KrnTir, rny i1wention consists in nrntters.hereinn.fter 

a citizen of the United States of J\m01·ica, SPt forth and claimed. • 

anrl resident of Chic:igo. Cook co11nty, Il1i- In the accompanying c1rn.wings Fig1ires 1 

5 nois. lmYe inn'ntP,1 a ('t'rtnin new nnd 11se- and :2. takPn together, show diagrarnrnati- 60 

fol 'Improvement in Supenisory Systems, callv an established connection between call-

of which the following is a siweification. ing· nrnl called substations in a system em-

My in \·ention relates to telephone systems bodying the principles of my invention. Tbe 

in general, lint more particularly to anto- said fig11res show a district system in which 

10 matic or Remi-m1tomntic telephone exchange the subscribers ar-e antu1ged in groups, each 65 

systems, and espccinlly to sy;;tems in which, grnup allotted to a given snh-central, and 

owing to ·the location of some of the appa- the sub-centrals each being ,provided with 

rntns thereof at ontlying or snh-central sta- trunk lines leading to a main central oflice. 

tions, ot· for other reasons, it is not alw11ys In the said figures the subscribers' substa-

15 convenieiit to clirectly inspect such appa- tions A arn1 A' have alloted to their lines the 70 
rntns. • ' individual switches C and C' located in their. 

Generally stated, therefore, the object of respective suh-centtals, the switch C being 

my inYention is the f:irovision of improved. controlled by the master switch D, and the 

means for manually supervising the appara- switch C' by the similar switch indicated at 

20 tus of a tele.phone exchange system, without C2
• The main central office switches are 76 

the necessity of diectly inspecting such ap- shown at E and F, and the connector H is 
paratns. located at the sub-central of the s,vitch C' of 

Special objects are the prnvision of means the called line. The jack-groups a, a' and a,2 

whereby nn nttenclant or operator sittihg at nre allottd:l tff' the first-selei.'.tor, second-•se-

25 a switchboard may supervise the apparatus ledor nnti conl\ectm switch gnnips, ruspec- 80 
and trace a call established through auto. tively. ., 

'matic or semi-antomntic or other suitable Fig. 3 shows a method of urrnnging: each 

" apparatus, in case the connection· is not re- :ia;ek-group ,vi.th its 1am1J or lamps, as the 

• leased after the two subscribers are through case may he, below. 
30 talking, or in case the connection thus estab-- :- Fig. 4Js-:-a~tliagrammatic view of the in- 85 

lished automatically or otherwise was not dividual switch C and its master switch D. 
released a::rtr,r being extended to the line of Fig. 5-+.,--a-detail view of the master 

the called snbscriber; the provision of .a switch bank 0. 
mann.al switchboard al'rrangement by which , /'·},'igs. 6,. 7, 8, 9, 10, 11 and 12 are detail 

d5 an nt.t.endant or opera.tor can supervise all views showing the various positions of the .90 

automatic switches, and can :release any au- impulse springs. . 
tomatic switch that inay he fom;i.d off~nor- Fig. 13 represents cliagrammatically a 

mal, or may report the trouble in the event district automatic exchange system. • 

that an otf-nornml switch refuses to release; Fig. 14 represents diagrammatically an 

40 the provision of,means by which the attend 0 arr[lngement of the strips of jacks a, a' and 95 

ant or operator supervising the exchange -a2 shown in Figs. 1 and 2. 
at the manual switchboard may know the The signa.l himp 39. is a group lamp for 

condition of the ·off-normal switch-that is the first-selectm~-group of which .the selector 

to say, as to whether or not it is in a fully or E is a;; member, but the jacks of the group 

~;s a partially operated condition; the provi- a are i'ndiviclual to their respective selectors, 100 

sion of means whereby the attendant or op- ex_actly as, the jack 40 is individual to the 

. erato.r may receiv1.➔ difterent kinds of busy- trl\nk .line leading to the switch E. Simi-

test signals for the purpose of finding differ- larly, the lamp 41 is allotted to the second-

ent kinds of automatic switches, or for dis- selector-group of whio!i F is a mernber, and 

50 covering diffeI"ent conditicms of the appara- the jacks a' are ind1vidual to each second7, 101:> 

tus; and the. provision of certain details and selector trunk. Also, the lamps 42 and 43 

features of improvement and combinations are common to the connector-switch-group, 

tending to increase the general efficiericv and and the jacks ortl_i.e group a,2 each. cm;mect 

servicenbilit_y of a telephone exchange sys- .. with a trunk line leading to a connector~ 
·55 tem of this particular character. switch., -,r 1:10 



£ 

Q 

The substation A may be of any suitable unde~ side, with whi~h the ,vertical impulse 
or approved character. The one shown· teeth:29 are adapted to engage for driving 
colll.pnses a receiver 2, a switch-hook 3 for the spring ~3 interipittently onto the ground 
controlling the substation .circuits, which post. 20, '],'he rotary impulse spring. 24 is 

5 controlling operations are accomplished • provided with. somewhat similar mechanism 70 
through the medium of any suitable meap.s, for driving the said rotary spring onto the • 
such as the c:un-arms 4, 5 and- 6. As the ~round post once ·when the dial is rotat~d 
switch-hook is lowered the cam-arm 4 mo- ·m one direction and once when rotated m 
mentarily presses the release springs •7, 8 the opposite direction. The said rotitry im-

LO and 9 into engageme.l).t, whereby the sub~ pulse spring 24 has on its under side a ·75 
station line conductors may be grournJed si- V-shaped .member _249 having two sides i 
multaneously. When the s,vitch-hook _ is and Ji,, and- there is ih addition· an auxilmry 
down the cam-arm 5 engages the spring 10, . _ spring 250 which w·orks in conjunction with 
,thereby bridging the ringer 11 in- series the said·V-shaped member. As shown more 

15 with the condenser 12 across the line. Fur- . clearly in Fig. 6, the auxiliary spring 250 so 
thermore, when the switch-hook is dm~n the is provided _with a lower.curYed.:pa,rt j hav­
said cam-arm 5 disengages the spririgs 13 ing the rear -section 251 curviJ;ig outwai;dly, 
and 14, thus breaking the local circuit• as shown .also in Figs. 7 t_o 12, inclusive. 
which includes in series the primary wind- The front section 252 of said member j ·is 

20 ing 15, transmitter 16 and local battery 17:. des-ign_~d t~ fall just below the apex of the ,Sii 
The substation ground circuit is normally V-s9aped member 249, so that the rotary 
broken between the ground springs 18 and impulse _tooth 30, when mo_ved in the direc: 

, '19 py-ihe cam-arm 6; but when said springs tion indicated by the airow~ in .Fig. 7, will 
a:re together, ground connection is provided pass onto the curved member j, thus press-

. 25 to the ground post 20, and to the release -. ing the rotary impulse spring 24 onto· the 90 
spring 1, as is usually the case in telephones ground post 20 for a comparatively long 
of this type. The said substation comprise$ time, as shown in Fig. 8, · thus sending a 
the usual induction-coil 21 having the pri- comparatively long impulse to the line._ As 
.mary winding 15. and secondary windi}'.l.g the impulse wheel advances, the vertical im-

30 22. Being an ay.tomatic substation it is pu]s(l Jeeth 29 approach the lug 248 -of the 95 
provided with the usual vertical and rotary vertical impulse spring 23 (Fig: 8), and 
impulse springs ;W and 24. Said substation eventually the fir.st tooth k that meet.s the 

.is, of course, provided with a- dial (not lug 248 clears the said lug, as shown in 
shown) which is secured tq the shaft 25, Fig. 9, but not until after the rotary im-

35 together with the locking dog 26. · Further- pulse tooth 30 clears the curv.ed member j. 100 
more, there i~ a locking ci1m 27. that locks As the impulse wheel continues to advance 
the clog 2G while the receiver is on the in the direction of the arrow in Fig. 9, the 
switch-hook, to prevent a ·rotation of the succeeding impulse tooth will clear the pro-
dial. For pperating the impulse springs 23 jection 248, as shown in Fig. 10. Then 

40 and 24 the snbstation is provided with an when _the impulse wheel is released, first 105 
impulse wheel 28 that is secured to the the vertical impulse spring 23 is carried 
shaft, which impulse wheel carries on· its into enga,gement with the ground post 20· 
periphery the - so-called vertical ·impulse twice, as indicated in Fig. 11, but as .the 
teeth 29 and one rotary impu1se tooth 30. impulse wheel nears its normal position the 45 The said impulse teeth are so arranged that rotary· impulse tooth 30 passes under the 110 
when the dial is drawn down the impub-e ,, curv:~d member j of the auxiliarv spring 
spring 23 is not carr_ied into contact with 250 't,.Fig. 12), engaging the V-shaped mem-
the ground post 20, but only -as the dial her .~49 directly and for a short time only, 

50 
retums, ,wh!J,r.eby the ver~i?al teeth engage sendfng the ordinary impulse through the 
~he vertical impulse ~prmg 23 and press med,))Un of the rotary_ impulse spring 24 115 
it onto the ground post 2,0; and after they to ,.di\¼ lintJ, after which the said member. . 
have completed their work the rotary tooth 241J. 1;: cleared; as shown in Fig. 7 as the 
30. tp_en OP.erates th_e rotJiry impuise sprh1~ .i~1·~se wheel. reaches its norn:iaI position. ' 
·25'c. I!l thi_s operation ~he subs~r1ber's ver, • .i, , us descr~bed, the operat10ns are re-

55 twal hne cond~1ctor 31 is_ first given a num- pe, each time thnt the dial is oper~ 120 , 
~er o_f groundamp1!lse_s: and then the rot~rr.Y_· ate __ ,.'._ • __ r_and _the nu~ber of impul~s P:od.uced_ 1 

hne conduct?r 32 1s given one ground m'l~ -th. 1gh the medmm of the vertwd impulse 
P"?lse: It will be seen th11;t. as long as the s"tu1g 23 is accurately and definit~ly deter-
drnl 1s out of normal position the dog 26 niJned at each operat10n of the djal by the 60 per:inits the primary circui~ spring~ 33 'and P,frt~cular fi~ger-hole which t~e stibscriber 125 
34 to separa~e, thus preyentm~_ the 1m1_mlses __ .. ft __ ·~!)y10usly ·sele.cts _o_ n _the drnl. . Means 
that are d~hvered to either lme condn~tor • W~ereby th~ -subscrib~r may . signal.· the 
from passu~g to t~e oth~r. T~e vert1,cal call_ed subscri'!:>er compr186!?Jhe push-button 
1~pulse .sprp_ig 23 /S provided . with•. n __ n_.·, __ o ___ },_.·_ ,; ._·I_ prrng 35 wh_ 1ch n_ ormall.r,~ engages th~ .ton-• 65 hque pr0Ject10n or lug 248 (Fig:~ 6X;f~\J~J ':f,~ct point 36; bu~i wh,en ·, the, button' 37 is ISO 
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pressed the spring 35 engages the contact shaft GO the notch Gl is in engagement with point 38, whereby the vertical line conduc- the flange or \\"ell of the shnft GO, ancl w!A.en tor 31 may be grounded. Furthermore, the in sliding engagement the lutll' rests in the telephone is so constructed that when the position _shown by the dotted lines i.i1 Fig. _11 dial goes f9rward· the rotary· impulse tooth 4~tlrnt is, when the plunger shaft is oper~ 70 30 presses the rotary impulse spring 2•! so ated the plunger 44 is not <;aniecl along with that it will come in contact with the ground the locked p.lnngers, but remains in the post' 20, whereby a preliminary ground im- dotted position, the plunger shaft sliding pulse is sent to the rotary side of: the line; upon the encl 5!); The ge11eral •operation of lO and when the dial returns, the impulse to the switch is as follows: The trip magnet +7 75 ' the rotary side js then Broken, at ,vhich is energized Ly a 1:reliminnr,v impt~lse, and time the impulses. are sent to the vertical the arm.ature Gl 1s attrncted agamst the side of the line. Snch a substation is de- magnet cores. "Then the nrmat~1re 51 ( Fig. scribed in United States patent application 4) is attracted the catch GG slitles out of con-i~ of John Ericks9n; Serial No. 343,043, filed ttict with the end 57 of the plunger arm 4:'>; 80 
1 December 21, 1906. The substation ina-y and the said plunger arm 45, owing to the ' also ,be provided with a govemor (not tension of the spring 58, 1noyes abont the shown) £or controlling the speed of the im- pin 54: and- thmsts the plunger 44 into the pulse wheel 28 and the switch-hook 3, which bank terminal Q shown in Fig. 4, and when 20 may bti of any suitable or knovm design. the trip magl)et again dei.;nergizPs, the trip 85 The individual or line switch C (Fig. 4) armature 51 falls against the erni of the is of the general form disclosed irf my prior plunger arm 45. The switch is restm•pd United States patent application, Serial No. ·when the release magnet 48 becomes ener-311,327, filed April 12, 1906. The said switch gized, whereby the al'matnre ,rn is attracted, 211 comprises a plunger_ 44, plunger arm 45, and accordingly the trip annatnre ':il is 90 bridge-cut-off relay 46, trip magnet 47 and moved upwardly uri:til the catch 5G again switch-release magnet ,48, all of which are slides over the end 57; then when the release built about a switch-base or frame (not magnet 48 becomes clefaiergized the arnrn.­·shown) .. • The said switch-release magnet is tnre -19 retnrns to normal position and re-30 provided with an armatme 49 that is piv- mains i1t rest against the stop 55. Fmthei·- 95 • oted on .a pin 50 which rises froin the base more, since· the plunger arm 15 is now in of tbe ~witch. The said arma.ture carries engagement with the armature 51, the said pivotall}: secured ori its end a second arma- • plui1ger arm is also moved abont the pin 5'1, . ture 51 that is controlled by the·trip n111gnet whei·eby the plunger M is moved from the Sis; 47. Tlie pin 52 abont which the armature terminal Q.. Also, since the plunger shaft 51 oscillates is carried on the end of the ar- has adyancl'.d one step, the hub 59 of the mature 49. The plunger ,14 is pivotally se- • plunger 44 comes to rest iu .the position cured by the pin· 53 to· the plunger arm 45, shown by the dotted lines in Fig. 4, ugainst which latter is in turri pivoted to a pin 54 the plunger shaft GO, and as the said plunger 40 that. rises from '"he s\viteh-frame. The lug shaft advances each time an idle trunk is 55 is stamped out of the side of the frame seized, the plunger _44 is not advanced, but and is provided as a stop or rest for the ar- remains in this position opposite the trunk .mature 49. Upon the armature 51 is se- terminal frmn which it has just disengaged, cured the. catch spring ,/>6 • for engaging the since the slot 61 is not in engagement with .-IS spring 57 on the encl of the plunger arm 45. the ·plunger shaft GO. After all the trunk Furthermore, the said line switch is pro- -- lines have bee.ii succm;sively seized, and the vided- with a bank of terminals, usually ten shaft GO is. released from its last position, in number but only one of which is shown said shnft then starts toward starting point at Q in Fig. 4. As shown, th~ s:~id tern~j:nal and picks up the plunger 44, when the saddle 60 Q is not in its true position with res,pect to of the said shaft, over which the slot 61 nor­the sw~ng of the plunger 44, and the hushing mally rides, arrives at the position a.t which 62 • is correspondingly turned, all for the the plunger 4-i w·as ol'iginaUy released. purp. ose ?£ making tl~e mustrnt~on cle:ii·er. From then~e.·. on ~h~ p_Iunge~· 44 is carriecl by The termmal {J comprises the sprmgs 63 and the shaft (iO until it 1s agam released when H 64, 65 and 66, ~7 itnd GS, and 69 and 70. another call is made. But if, after· the pluri­The said ,aprings are J!Orrnally disconne ~eel ger is released, and before the shaft GO re­from~ ,<>ther, but .. are driven into contact turm, to pick up said plunger, the switch C in the 11:bovt: mentioned order when_ the plun- is again operated, the. plunger 44 again en­F. 44 'OJ')erat_es •. Norma.lly the plunger _44 gag·es the· sai:ne _ternunal_ (J. The_ m~ster _. .xs.; howevel",,~tamed out of engagement with. switch D, which may be of any smtable or ~)ine switc~ bank and in. eithe1; locked approved type, Js provided for operatirig the '~ sliding engagement with the plunger- - plunger_ shaft · 60, and for controlling cer-, • controlling shaft 60, which latter is operated tain. circuits tha_t will be disclose(;! he~in-by the master switch D. When the plunger after. It- comprises the following d~tails: Ii 44 is in locked '"'n~agenient withthe plunger A n:wtor magnet 71 f(lr operating the,ratchet 

100 

105 

110 

115 

120 

125 
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· wheel 72,· whi~h .latter is de~igned for op- This provision is made in order that the in­
era.tin~ the plunger shaft 60, and a differ- . dividual ~gments may not be brought into 
ential relay 73 for controlling the energizing contact with the commm;rsegment 74, where­
c:itcuit of. the motor ·magnet 71. The said • by some interference with the successful op-

Ii master switch also has a bartk O comprising eration of the master s\Vitph,might be expe- 70 
a plm:ality of individual contact segments rienced. It should be noted that in each 

.a1· and a metallic- segment 74, as shown in switch bank all of the springs 63 are per­
Fig. 4, The wiper 75 is adapted to remain manently connected and miy be made of one 
in constant engagement with the. bank . O, common piece. The sprini;is 64, howeYer, are 

10 ·Mid to maintain some one of the segments individual-that is, there is one separate and 75. 

• a3 in electrical connection with the common distinct spring for every .terminal Q, there 
• segment 74. The wiper 7.5 .is operated•in a , being ten in the bank. The springs 65, 67, 
stA:ip-by-step :manner by the ,ratchet. wheel 12· 68 and 69, like the springs t13, are also com­
through the medium of a cam member 76 mon, and the springs 66 and 70, like the 

15 rigidly secured to- the said wiper 75, and springs 64, are individual. For ever; bank 80 _ 
adapted to successively engage the pins 77, • terminal Q there is a trunk_ line o three 

: 78, 79 and 80 upon. the· said ratchet wheel conductors· 90, 91 and. 92 leading to a se-
72. The motor magnet 71 is provi?ed with lector ;_ ~nd tµere is also a rtor]Ilal trunk line 
an armature 81 upon the end of which.there compr1smg the conductors li3, 94. and 95 

20 is, suitably secured a vawl 82. :P:ach time leading to the connector banks .. The sub- ss 
-that the said magnet 1s energized the pawl scriber's line conductors 31 and 32 termi-
82 engages the ratchet wheel 72, advancing nate in the springs 63 and 65 which, as has 
the latter one step. It will be noticed, there- been stated, are common springs. • ·when the 
fore, that as the ratchet wheel 72 advances subscriber operates the line switch C, and . 

25 the wiper 75 is moved step by step from • the plunger 44 engages the terminal Q, the 90 

right to left,· and when the pin 77, for iri- subscriber's line conductors ?l ,md 32 are ex­
stance,· clears the cam 76, the retracting 'terided to the vertical and rotary trunk con­
spring 83' restores the wiper 75 to its first ductors 90 and 91 and thence to the s,vitch E. 
position at the 'right -of the bank O and in The first-selector _s,witch E is the same as 

80 engagement with the first segment 84. The the selector-switch disclosed in United States 95 

said motor magnet 71 is provided with a 'Letters Patent No. 815,321, granted March 
couple of interrupter springs 85 and 86 that 13, 1~06, ,to Keith, Erickson & Ericlrnon, 
are included in the energizing circµit of the witli the exePpt1on that there are no normal 
said motor magnet, which energizing circuit conduct,Jrs, sucll as the normal conductors 

85 also comprises the springs,87 and 88 con- of·the selector switch disclosed in said pat- 100 

trolled by the differential relay 73. Thecea ent. There is also no necessity in the selec­
fore, whenever the. differential relay 73 is tor-switch E for a bridge-cut-off relay, and 
energized the springs 87 and 88 are pressed lit is also omitted, and the line relays are 
ihto contact and the motor magnet 71 op- connected directly to~the battery lead. The 

40 erates intermittently as long as the differen- private normal conductor is of no utility in 105 

tial relay 73 remains energized. Further- connection with the selector-switch E, and 
more, it is assumed that the terminal Q of is also omitted. The vertical magnet 96 and 
the line switch C is the first terminal of the the rotary magnet 97, the release magnet 98 
line switch bank. While the plunger 44 is and the private magnet 99 will be recog-

(5 in normal engagement with the shaft GO it is .nized and understood. The said private 110 

retained in front of said terminal by the magnet 99, of course, controls the side 
_ plunger shaft 60, whenever the master switch wipers 100, 101, 102, 103 and 104, the 
switch wiper _75 is in engagement with the said private rrmgnet also controlling the cir­
bank segment 84; but as the motor magnet cuit of the vertical magnet 9G in the usual 

60 ·71 advances the wiper 75· outo the second manner by men~s,-qif the springs 105 and 115 

segmimt 89, the said plunger and all idle 106, but not the circuit of the release mag­
plungers similarly engaging the shaft 60 net, as the release magnet spring is omitted. 
are carried opposite the next terminal of the The vertical movement of the switch-shaft, 
line switch bank. The master switch bank and therefore, of the wipers 119, _120 and 

55 0 (Fig. 5) comprises the individual seg- 121, is controlled by the vertical magnet 96, 1~0 

ments a3 separated from the common seg- and the rotary movement bY' the rotary 
ment 74 by the insulating strip 253. It will magnet 97, the rotary magnet _pircuit being 
be seen that after the wiper 75 passes over provided with the usual interrupter springs 
the segments from right to left and engages 107. The operative magn~ts of the switch: 

60 'the last segment lM, then on the next step are, of course, controlled by the subscriber 12 

the wiper 75 passes from the extreme left through the medium of the vertical and r9-
contnct 164 to the contact 84 on the extreme :tary_ line relays 108 and 109, as is well 
right; but in passing from this extreme 'po• knowi1. Said relays -have' under their con­
sition to the other the upper part of the , trol ·the usual springs 110; 111 and 112, and 

• 6 f• wiper 75 ,;Jides on the iM:nlatecl member 254. in addition the •. unk-release ~prinits 11~ 
\,,( I 
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and 114, wliereby the saici switch may be re­lensed when the side switch wipers are in first or second position. By means of the back-refoase refay 115 the release •of the 15 switch }<~ :is brought about after the side switch hus passed to third po:,ition. In ad­dition, the said switch is pr i.ded with a nonrwl arm 116 which, when the shaft is rnised one step or more, permits the springs 'IO 117 and 118 to engage, whereby the rotary trunk conductor 91 ·becomes connected with the side switch wiper 101. The relay 122 operaJ;es to close a circuit· through the hunp B9 when the ,side switch wiper 104 is in first Hi position, and when the line switch ba,:nk springs GD and 70 are in engagement .. The second-,3eJ.eetor switch .F is· like the ffrst--seL:ictor switch Ii.:, ·with two exceptions, namely tho tnmk-release spring 123 arnl the 20 release relay s_pring l'il4, instead of being connected directly to ground, as in the selec­tor E, a.t·e connected ,vith. the private trunk conductor. li'urtlrnrmore, the second-selec­tor ]' is provided with the resistance 255 by 25 means of which the selector may be released from the jack 282 independeo.tly of the firsi­selector or connector switches. 
The eormcctor switch II rnay also bo of any suitable or • _ _type, for instance 30 or' the\generriJ descr"ibod in "United Stat,es <J.,e,ttern No. 815,17H, granted March.1JI, moo, to Keith, Erickson & Erick­son, and: provided with .certain improve-­ments. • '.li'he mechai1ical details of the first-35 selector· and co1mcitor, as is well known, ·nro very n1i1ch the s:une, although there is material dit.l\~rm1ee in the ciccuits. The con­xwct.oi.· switch shn-ft ( not shown), Hirn the first-se:! od;<,ir, switch sha:fl;, carries the fare -iO wipers 12/5 und. 12G and the private wiper 127. 'I'he connector--switch is also con­trolled by the_ calling subscriber through ,tl1e nu.,-dium of t)rn vertical and rot:1ry line re­lays 128 :.and ]S~9. The vertical line. 1·elav' to 128 dh-~<#y controls the vertieal magnet 130 and n.1so • the rotary magnet 131 and the ringer relay lB2.. The office of the vertical .lnagnet 130- is to give the shaft and shaft ,vipers their v,ertical rrwtion, and the rotary 50 niagnet 131 imparts to the shaft and shaft wipers :1 r<.itary or circular motion .. 'l'he ro­tar:y line relay controls the.private magnet 133 which, under certain condi.tipns, in turn c<>ntrols the vertieal and rotary magnets 130 5,5 and 131, the release magnet DH, and also the sid,i switch wipers 135; 13G, Ul7, 138 and 1:rn. 'l'he :side switch of the eonnedor, like the side switeh of the first-selectol', Ii.as a nonnnl or first position, a second position· 60 and a third position. The release .1rmgnet 1;34 is also contr-olled by the line relays ms ·t1lld 129 conjointly. By the condensers 140 a.pd Hl the cinmit through the connector is divided ir1to two sections. The back rela.y 65 14,3 gives to the operator·or wire-chief me.ans 

whereby he may operate the connector switeh to cnll in on a busy line. In addi­tion, the connector swi.t\'.h H is provided with the relay 14'1, by means of which the condensers 140 and 141 may be short-cir- 70 cuited when it is cfosired to test-out on a line through the eonnector switch. The relay JJ5 operates to close a circuit through the lamp 42 when the eonnector trunk line con­ductors_ ur~ sei:wd; The relay 142 is pro- 75 vi<lecl for controlling the circuit of the sig-nal lamp_ 182" which, when glowing, indi­cates to the exclumge attendant that some connector switch of the, grou1}'to which the . said lamp is allotted failed tp release when 80 the second-selector was released. The con­nector switch shaft (not shown) is provided • with the normal arm 140" which, when the shaft rises, permits the springs HP and 142" • to ◄mgage, whereby ground is supplied to the sis' spring • of relay 142. The central office is equipped with busy-signaling apparatus of any suitable design • comprising an inter~ rupter iu series with the primary winding of the induction-coil as, for example, shown 90 at K, ,vh'ereby a busy-signaling current ii:! !::1~i}tee(~- in the seconda.ry ';)riding of the .,a,1a coil. - . 1 
A eleurer understanding of the operation of my improved system may be obtained 95 from its action when one isubscriber cal1s another. Assume, for example, that the sub­scriber at si1bstation A desires to call the subscriber at substation A' to which is al-lotted the line #2220. , 100 To euH the number 2220 the subscriber at substation .A operates the calling device 01:ice, in the well-known mi1nner, for each digit. The preliminary iri1pu1se for operating the line switch C occurs when the c~lling sub- IOii scriber rotates the dial for the first digit, whereby the rotary impulse spring 24 is p1:essed against the ground post 20, as ex­plained. As a result the trip magnet 47 of the line switch C is energized .. by a flow of 110 current from groimd G'· -to the springs 18 and 19, ground post 20, impulse sprin~ 24 to the robu3, litie • condue.tor 32,, conductor 15:3, cnt-off' relay springs 154 and 155 to the trip 111ngnet '47, 'thence through said trip 11/i magrmt to the. conducto1: • 1,~G, springs 157 and 158 of the rela;v 15!) to the battery lead 160, thence through lnittery -B to ground G. ' As soon as the trip magnet 47 energizes, the tn·nrntme 51 is attracted, and the plunger 44 120 is liberated and thrust into the bank ter­minal Q by the spring 58. When the plunger 4,1 engages the b11nk terminal Q an ener­gizing circn it. is closed. through the motor magmit relay 7/l, wl1ich in t.urn operates t? 12~• close a circuit thrnugh the motor magnet 71. The mofor magnet then operates t.o advance 1dl of: the idle plungers in locking engage­ment ·with the shaft HO opposite the next idle bank terminal corresponding to the ter- 130 
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• tninal ·Q .. Th~ circuit thh>ugh the relay 73 • 3.2 becomes disconnected from the trip mag­
extends from ground,Q-2 through. the wind- net 47. The closure of connection: between 
ing 161 of .the relayJ3, through the --.ux- the springs 69 and .70 also establishes a 
iliary relay 1_59,'.segme~t 74, wiper arni .. 75, guarding potential at the JI1aster switch 

5 segment 84,' conductor :-_162, bank termmal bank contact 84 over the following ,circuit: 78 
springs 70 -and 69, release magnet 48 to the • from battery B to the battery lead 160, . 
battery lead 160; thence through battery B . the11ce through the relea~ magnet, 48 and • 
torground G. Although thi.s circuit includes springs 69 and 10 over the conductor 162 

_ the release magnet 48, the said magnet. does to the. said contact point 84. It will be un-
10 not operatively-·energize, since the _windings derstood that _the bank terminal Q, being 75 
• of the relay 73 are wound to :a high ·resist. the first bank terminal of the line switch 

ance while the winding of the release mag- bank, corresponds to· the first segment 84 
netis comparatively·low. The relay 73 upon· of the master switch bank 0. This guarding 
energizing oper,ates -to place the springs 87 potenti11.l pro_tect.<i : the seized trunk con~ 

15 and 88 in contact, whereby a circuit ·is com~ _ductors·90, 91 and 92 from being seiz~d by s< 
• pleted through the motor magnet 71. said other plungers. . Suppose that the master • ··_ 

, • • circuit e::dending from ground l:~fthrough switch has operated _and carried the wiper 
• _the springs 88 -and ·37, motor m!lgnet 71, 75 to the last contact point 164. Now, when 
- springs ~6 ,1tnd 81) to the:, b~ttery lead 160, • the motor magnet 71 operates for the next 

20 _ thence through battery B to 'ground G. The -step; the wi~r 75 engages the contact point 85 
• __ • nioto.r ma.gnef 71 upon energizing attracts 84 .upon which there is a guarding potential. 

- jts a_rmature 81, wliereby the pawl 82 ens An energizing circuit is established through 
gages the ratchet wheel 72 and rotates the_ the differential relay 73, which in tum op­
said wheel one step. When the armature 81 erates to close an energizing circuit through 

25 is attracted ·against the magnet· cores the the motor magnet 71.· • The current through 9Gl 

springs 85 and 86 disengage thereby_ break• the said relay 73 flows from the said con­
ing. the energizing circ;m~t thri,ugh the mo. tact 84 through the wiper 75 to the common 
tor magnet. The cam-arn,i _ 76 being in en- segment 74, relay 159, through the winding 

- gagement with the pin 77is operated to ad~ 161 of the differential relay 73 to ground _ 
so vance the plµnger shaft 60, and co~sequently_ G2

• When the differential relay 73 attracts_ 95 
all idle plungers that may be 1n normal it~ a_rmature the differential relay _s_EJ:"{"n,gs 
locked position, one step to another trunk 87 and 88 are pressed into contact, tnci1·~by 
terminal corresponding to the terminal Q. _ closing an energizing circuit for thr; rriotor 
Also, the wiper 75 is carried from the con- magnet 7l from ground G3 through the said 

'.15 tact point 84, which corresponds to the ter- springs 87 and 88, through the tnotor mag- 10c' 
minal Q, to the contact point 89; which lat- net 7l, springs 86 and 85, thence to the bat-
ter corresponds to the terminal before which . tery lead 160, and through battery B to 
the advanced idle plungers are now resting. ground G. The motor magnet then operates, 
At the instant that the sttid plunger 44 en- . as previously exp},1J,ined, to rotate the ratchet 

4;0 ters the said bank terminal Q the following wheel 72 one s~l5'for advancing the plunger 105 
springs are pressed into contact:. 63 and '64, shaft 60 .<me· step, and the master switch 
65 and 66, 67 and 68, and 69 and 70. The bank, wiper 75 one step also, into engage­
engagement of the springs 67 and 68 es-. meilt with the second segment 89. The 
tablishes a circuit from ground G• by way plunger shaft 60 when thus 11dvanced one 

4,5 of the normal conductor 95 to the connector step carries all idle plungers that are in 110 

private· bank contacts corresponding to the • locking engagement with the said -sha:ft op-
line that terminates in the line swit_ch C, _ posite the ·1iext ~ terminal, as previously 
whereby a gnarding potential _is set up to explained. Jf there should be a guarding 
prevent any subscriber from calling th_e said potential at the bank segment 89 of the mas-

50 line after the_ calling subscriber at substa- ter switch hank, th'e differential relay 73 lH 

tion A operates his dialjreparatory to mak- will then remain en~rgize{:1, whereby the err-
ing a call, as explaine . The circuit over ergizing cit-cuit through the motor. magnet 
which the said guarding potential is es- 71: is again completed when the niotor mag­
tablished extends from ground G* through net springs 85_nnd 86 again engage. AR a 

55 the hank springs 67 and 68, to the. private result the motor magnet 71 is again iJp- 120 
normal conductor 95, thence to the con- e_rated, where~y • the plunger sha:ft 60 and 
nector private banks. The engagement of the muster switch wiper 75 are advanced 
the springs 67 and 68 also closes a circuit another step. -This process continues as long 
through the cnt-off relay 46, said ·circuit ex- as the wiper 75 contini1es to find segments 

60 tending from groun~ GA through ~he springs with gnar·ding potentials. As soon as an l:JS 

H7 and G8, conductor 163, relay 46 to the bat- idle segment is· found, however, the energiz-
tery lead lG0,'thence through battery B to ing circuit th1·011gh the differential relay 7:1 
gronnd G. The said relay, upon energizing, is broken, at which time the sai<l relay in 
breaks tlw. contact between the springs 154 turn breaks the energizing circuit for foe 

65 and 155, whe1·eby the rotary line conductor motor mugnet 71 until the next subsc1·iber 1av 
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makes a call. Furthermore, the closure in selector E are iaised to the second hank level 
contact of the springs 69. and 70 completes and to a point oppoi;;ite the first· contact of 
an• ener.gi:i:ing circuit through the lamp re- said level. The ei;iergizing circuit for the 
lay 122 of the first-selector E, said circliit said vertical magnet 96 extends from ground 

6 extending from ground G" thr:/:mgh the la.mp G7 through the springs 110 and 111, private 7~ • 
relay 122, ,to the side switch wiper 104, 'con- springs 105 and Hl6 to the vertical magnet 
tact point Hi,>, conductor 91, slow-acting re- 96, thence to the battery lead 160; and 
lease relay 166, bank springs 70 irncl 69, through battery B to ground G. The spring 

• throngh the release magnet 48, to the battery 24 is then pressed onto the ground post 20, 
10 lead 160, thence through battery B and to grounding the rotary line conductor 32 and 75 gl'Ound G. Though the release mt1gnet 48 and energizing, ~herefore, the rotary line relay 

slow-ncting release relay 166 are included. 109 of the selector K The energizing cur-
in this circuit, the said· ma.gnet and relay rent passes from ground G' ·to the rotary 
do not energize, sfoce the lamp relay 122 is lirie conductor 32, thence it flows through 

15 wonnd to a high resistance. The lamp r·elay the line SYiitch bank springs 65 and 66, r<r 80 
122 upon energizing closes the springs 167 tary trunk conductor !)l, normal springs 117 
and ms in contact, whereby a cfrcuit is ancL 118, side switch wipe.t· 101 of- the se­
closed through tho sig11al lamp 3\J extending lector E, contact point 171' to the rntary line 
from ground (P through the springs 167 relay 10fl, thence to the battery lead 160, and 

2o and ms, tlmlugh the lamp 39 to the c@- through battery B to grounsl G. ,.The ro- 85 
dnctor 16!), and to the battery lead 160, tary line relay upon. operating presses the 

, thence through battery B and to gwund G. line relay spring 112 onto the ground spring 
The glowing of this lamp indicates to the 110, thereby establishing a circuit throi1gli 

• .exchange attendant that a first-selector of the private mngnet 09 from • ground G 1 

25 the group to which the lamp is allotted has through the springs 110 and 112 to the pri- 90 
-been seized by a line switch .. Furthermore, vate magnet 99, and through the said~ mag­
when the relay 122 energizes, the springs 146 · net to battery lead 160, thence through bat-
and 147 are pressed into engagement, where- tery B to ground G. • The private ,magnet 
by the busy-signaling machine I is connected upon energizing and deiinet·gizing permits 

30 to the vertical lin!l trunk conductor DO the selector side switch to pass from fit-st 95 
through the side switch wipei: mo. When to second position, J'lel'lnitting the side 
the side switch wiper 104 passes to third po- switcl,-wipers 102 and 103 to engage the con­
sition the la1,1p relay 122 dei;nergizes and fact points 172 and 173, respectively. The 
the signal disappea.rs. The closure of con- closure of connectfon between the. side switch 

35 nection between the sp!.'ings 63_ and 64 ex- wiper l02 and the contact point 172 sets up 100 
tends the calling subscriber's vertical line , ·an energizing cit-cuit, for the rotary magnet 
conductor S-1 to the vertical trunk c011<lnctol' 97 fron; ground G8 to the contact.point 172, 
no, and to the side switch wiper 100 of the - thrnugh the side switch wiper 102, interrup­
Hrst-selector E: The closure of contact be- ter spring 107, rotary mngnet 07 to the bat-

40 tween the springs ·n5 and G6 in a similar tery lead l(iO;·nnd then through bntt!:'r_v' B to 105 
manner ei,;tends the snbscriber's rotary line gl'onncl G. The said rotary magnet 97 then 
conductor 32 to the rotary trunk conductor operates to rotate the wi,pers 119, 120 .and 
f/1. The subscriber· has tht1s estnblished con- 1:H of the selector E into engag-ernent with 
necti.on with the sefoctot· E, and now w-Iien a Lrnnk line leading to some idle second-

lo the dial returns to normal pcmitinn the im- ne.Jector switch, and' in the particular case 110 
puls<1 .. ,/iiPI'ings are opernted for the first digit. under consideration- to the selector~switch 
, , r.Plhffirst digit being 2 the subscribffr oper--- F. If- the wipers have to puss over h1rny 

ates his dial accordingly, gnrnnding the ver~ tl:unk then as soon as the private wipe1• 
tical line conductor 31 each time that the 121 engages v,. grounded contact point the 

50 spring 23 is pressed onto the ground post private rrrngnet 99 energizes again, locking llli 
20. As a 1·esnlt the vm·tical lirie relay 108 the side ·swit.ch in second position. The 
of the first-selector E is emn·gized by a How enet·gizing circuit for said private magnet 
of cm:rent from the snbstn tion g1·otmd G' extends from the grounded terminal G of 
through the springs 18 and rn to the ground bat.tery B through iin !)Ceupying switch (not 

55 post ::!O, thence through the spring \.la to the shown)- to the private wiper 121, thence .r20 
vertical line conductor J-H, line switch bank ·over the conductor 174 and through the 
springs 63 and G4., vertica 1 trunk conductor back-release relay 115 to the . side swi_tch 
DO, side switch wipe1· 100 of the selector· E, wiper 103, contact point 173, private mngnet 
contact point 170, n~1·tiC"al lirw r·clny 108 to 9H, _therice through said magnet to the bat-

60 the battP1'y :t,ad lGO, thPIH:e tlirongh lmtter·y tery lead 160, and through battery B to 125_ 
Band to g1·ou1ul 0. l•~nch time that thovet·- ground G. The private magnet 99 upon 
tical li1w 1·t•lny 108 energi:i:es, the line relay thus. becoming energized locks the side 
spl"ing l 11 is ]ll'(~sst-d onto the ground spring switch wiper 102 in engagement with the 
110. The vertical magnet DU is thereby ener- grounded contact point 172, whereby the 

65 gized, and the wipers 119, mo and 121 o:l: the r·otnry·magnet 97 will be energized step by 130 
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step untilthe ,~ipers are carried beyond the. 
last busy trunk line. At. the instant that the 
private wiper 1eave;, the latt busy eoti(a.ct 
point the energi~ing circuit.through tpe pri-

6 vate mag11et 99 1s destroyeo;, and as a result 
the selector side switch passes to thi1'<d posi­
tion. Ifj hov,fiver, there rire no, busy trunk 
line:3, the rotary nrn.gnet \lT rele~S£s the side 
switch to third position as soon as 'the wipers 

10 gre carried into engagement with the first 
trunk line. As soon as the side switch passes 
to third positiou,' us stated,· the subseriber's 
line conductors 31 and 32.are exhmded to the 
conductors 175 and 17(1, ,wl~i_d1.in, this case 

15 it is assumed Ieaii to the sclecttor-switch F. 
Tho e:xi;ension of the line occurs, of course, 
as soon as the side '~witch w1pers 100 and 
101 eugnge the contact \J:ointsl77 and 178, 
respectiveI:17: Not onlj i,; the subscriber's 

20 lirn~ thus extended, but a guarding potential 
is aiso esfa,blished at the privnte ,viper 121, 
wlien the side switch wiper 103, passes onto 
the ground contact point 179, for prqtecting 
the seized trunk line against interference by 

25 other calling subscribers. Thi,f. guarding 
potential is established :from ground G9 to 
the contact JJOint. l'rn, thence through the 
side switch wiper 103 nnd through,the back­
release i·eiay 115, conductor 17{ to the pri-

30 vate wiper 121. It w111 be necessary, of 
course, that the energizing circuit :for the 
rot,uy magnet 97, to which refere:ttee has 
11lready been rrmde, be destroyed. when the 
idle trnnk line is seized, 'This occurs when 

35 the ,,.iiJe switch wi.per 102 leaves the contact 
· point. 172. i\Jso, ,;vhen the side switch wiper 
103 passes to third position in contact with 
the contact. point 170 an energizing circuit 
is established throngh the lamp relay 180 of 

4.0 the selector Ii\ extending from ground 0 9 

through the side switch wiper 103, ba,ck~ 
release·n\1ay 115, conductor 17'1, shaft wiper 
i:.n, conductor 181, side switch wiper 182, 
lamp reby 180 to the battery lend HIO, 

415 thence thro11gh hattery H ~nd to ground G. 
The relay np'0n enei'gizing operates to close 
in contact the springs 183 and 18°1 rrnd the 
springs 'i.135 and 18fi. The engagement of 
the spl'ings 1811 nnd 18'1 closes a, circuit 

5o through the grnup lamp 41. The glowing of 
the •Said lamp indicates to the exelumge at­
tendant that snnie selector-switch of • the 
?!I'oup to vd1ich f~~)ector F· belongs ht,s been 
Seized. 'T1ie 1:nnp conti1~ues·.to glow a;-; l<H1g 

55 as any of its ~T(;Hj) selectors ai'.c sei?;Pcl :ind 
the side switcl, rnmains in first position. 
Th,, engiigemcnt of the springs 18!3 :rnd 18H 
connects the busy-signaling rnaebine ,f with 
the tmnk condnctor 175, tlll'ongh the side 

OU switch wiper 18'7. The second digit of the 
·1rnmbm: called !w:inp; 2, the calling sHbscriber 
ap:nin operates his dial accordingly, as a re­
r;u lt srr-nnnding tf);i:.~ ·vert:icnJ Ji ne ('onductor Hl 
11·!1,,n i:li(c :,p1·1ng 2i1 meets the ground post 20. 
The verlicd forn 1°ehy J 88 of the switch ]i' 

i~, there:f ore~ energized twice· by a flow . of 
cuttent from the substation· ground G' to 
the vertical 1ine conductor 31, thence through . 
the line switch . bank spi-ings 63 and .64 to 
th1:1 vertical truJlk conductor 90, thence to the '10 
side switch wiper 100 of the selector E, con­
titct point 177, vertical line wiper H9; ver­
tical trunk conductor 175, side switch wiper 
187, vertical line relay 188 to the battery 
lead HiO, thence througlrbattery B to ground 76 
G. 'fhe selector switch F is operated :for the 

• second digit. 2 in the same manner in which 
the first-selector E was operated for the first 
digit. After the switch F comes to rest its 
shaft wipers 1£9,:190 and 191 are in engage~ so 
nient with the .trunk conductors 192, 193 and 
1D4, i·espectively, which lead to the connector 

. H. An energizing circuit is established 
tJirongh the lnmp relay 145,. which operates 
to close in contact the springs 148 and 149, 85 
and 150 and 151. The relay 145 performs 
the same functions with respect to the trunk 
ondnctors 192 and 193 that the relays:180 

imd 122 perfonn in connection with their re~ • 
spective trunk lines--that is, when the 90 
springs 148 and 149 are pressed into contact 
the lamp 42 is lighted by a flow of current 
from ground 0 12 to said lamp. At the same 
time the closure of contact between the 
springs 150 and 151 puts a busy-signal di- 95 
rectly on the vertical trunk conductor 192. 
Furthermore, when the side switch wiper 
244 of the selector F passes to third position 
an energizing circuit is closed . through the 
relay 142 of the connector H. This circuit 100 
exte'nds from ground 0 11 through the side 
switch wiper 244, release relay 213, private 
shaft wiper HH, conductor 194,, through the 
winding of the relay H2 to the battery le,ul 
160, and through battery B to ground G. _ 105 
S\Then the side switch wiper 139 passes to 
second position the energizing. circuit 
through the lamp rehiy 145 remains un­
brnken; but wheri the side switch passes to 
third position a circnit is closed through the llO 
lamp 4/1. The glowing of this lamp· indi­
cates to the exchange attendant that a con­
nector nf ·the group to which the lamp is 
allotted has operated and established con­
nection with some line. The ground im- 11:S 
pulses from the substation to the line con­
<lncL,rs for the Inst two digits--namely the 
third nnd fonrth-are directed toward the 
eonnector H. • Fol' the third digit 2 the vet'-
tieal impulse spring 23 is pressed onto the 120 
ground post 20 twice, whereby an energ-izing 

\f:i;•,,,,i~ is dosed throughthe vertical lim1 n'­
'ia}; ..1.i:28. 'I'his circuit extcn<1s from ground 
( {' i!1ro1;gh the gronnd post 20, spring 23, 
line cmH: ,wLo,· :n, springs 63 and H4, t 1·1mk 125 
C()llflllcton: :Ki,. i'i'ti and rn2, springs rn5.and 
1 !J(;, V('!'t,ifa ! [.: ,,, nilay 128 to the batte1·y 
lead J GO, Hie,<.,••: • thnrngh battery B to 
irro1ma G. Ji:,.d, tirn!l that tll\' n:rtical line 
1;eia_v 128 is ,m~,·~•z,·d the line relay springs 130 
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111'7 and Hl8 are, pressed into conk.ct, thereby 
closing :n1 energizing circriit each time 
thro11gh the ,·ei"Lica l magnet mo ~vhich oper­
ates in tlie usual manner one step at a. time. 

6 The shaft wipers l:l5, 12G awl 127 a:re, tltere­
:foro, raisl'd two steps opposite the level in 
which are located the normal terminals of 
the line #:2220. The rotary impulse spring 
24 1nnkcs contact with the grountl post 20, 

10 thereby closing :rn energizing-· circuit 
tlu·ough the rut:u•y line relay 120 \1xtending 
from groun•l ·G' through the ground post 20 
and sin·ing 2J, linB condnctm: ;1:2, trunk eon­
dnctors Dl, 17(1 nnd 1f);3, springs lDD and 200, 

15 th1·011gh the rotary line relay 12D to the bat­
tei·y lead mo, tJwnce th rongh lrn.ttery B to 
grnnnd G. The rotat·y line relay npon opera 
ating closes an energizing circuit through 
tlrn p1·iYnte magnet um, which operates to 

20 release the connector. side switch from first 
to _second position. The last ,ligit being 0 
the calling device is operatPd, as previonsly 
descrilwd, grounding the Yertic:aI line con­
ductor 31. ten times nnd the rotarv line con-

25 dnctor ,l:2 once. Tile n1rtica! ari1l 'rotnry line 
relays 128 nnd l:W are operated owr previ­
ow,ly tl'aced circuits. Ho1\'0\'e1·, \vhen the 
line relay S]ll'ings rn'r and ms engage, a cir­
unit is dosed tln·ough the rotn1'.Y mng1wt 131 

30 instead of th1·011gh the vertical magnet 130. 
Each time that the rotary mtlgnd 1Bl is 
energized it op1wntes to rotate the shaft and 
shaft wipers 125, 12(1 and 127 one step nt a 
tirne 1n1til the said wipers ,1re ca1:ried into 

35 engag;.•,ment with tlrn normal conductors 201, 
202 .:\nd 203, the fornw1· two of ,vhich lead to 
the line terminals of till', desired snbseriber. 
The energizing of the rotary line refoy 129, 
as 1n·e,iously stated, completes an ene,rgiz-

40 ing circuit through the private magnet ma 
which now operates to release the side switch 
frmn second to third position, thus placing 
the side switch wipers la5, 136, Ul'7, ms and 
18H in contact with their rcspectin', contact 

45 poiuts. li'nrthermore, when the side switch 
wi pm· 187 engages the contact point 2frt a, 
gmmfo1g potei1ti al is established for prntect­
ing the calJed line. 'fh1.s potential extends 
from ground G10 to the cont::iet point 204-, 

50 side switch wiper 187, springs 268 and 26D, 
prirnte wiper 127 which engages the pfrvate 
contact of the called line. The engagement 
of the contitct point 204 l,y the side switch 
"'iper 137 also closes 11n energizing circuit 

55 through the bridge-c:nt~off relay 205 of the 
line switel1 C'. The line conductors 20G and 
207 of the s11bstation #2290 are now con­
neeted to the ca]ling substation. To sign:il 
the called snbscribei: the calling snbseriber 

60 presses the button 37, whereby the spring 35 
is pressed into engagement_ w,ith the, ground 
·spring 38, whereby an emirg1zit1g circuit is 
e:'tab1ish1·d thrq~1gli t!1e. c01iii1;cfor vertical 
line relay 128. '.Uie snid rela,Y:128 JU>W oper-

~.6 ates to close un ehei'gizing driluit thl'ough 

the ringer relay 132 which operates in the 
trnuni m.anner to bridg(i the ringer generator 
L across the line conductors 206 and 207 to 
operate the ringer 208 at substation A'. The 
s11bseriber at snbstation A', upon removing ; o 
tho reeeiYer 20D from the switch-hook 210, , 
may converse with the subscriber at substa­
tion A. over the circuit shown by the heavy 
lines in Figs. 1. and :2. 

The refoase of tho central oifice switch- 75 
inµ: appu 1·a tus oeew·s Yvhen tho calling sub­
seril.,p1• restores the recei ,·er 2 to the switch­
book 3, thel'ehy pressing the release iprings 
7, 8 ni1d D into engageme11t for a moment. 
The contnd of the said release springs 80 
grounds the vertical and rotary line con­
dnctors 131 and 32 simultaneously from 
ground G' to the release spring 1; thence 
through the springs 8 and 9 to the vertical 
and rotary line conductors,' t.herobv simnl- 85 
taneons1y • energizing the ,:,m.-tienl 'and ro­
tarv line relays 128 and 120, whereby the 
rel en se 1·eln V 2 m of the selector F is ener­
gized in ,;ei·i,'s with the. release magnet 134 
;rt' the comwctm· Il. The c·ircnit ·extends 90 
from .grnund G11 to the side switch wiper 
2+4, release i·,,Jay 2m i,eleeto1· slrnft wiper 
l!ll, r·om1ector relenst\ springs 211 and 212, 
release magnet 11l4 to the batter? lead mo, 
thence through lrntt.ery B to ground G. 1>5 
·w1ien the connector release magnet 134 is 
thn,s snpplied with current it, energizes, and 
ns :1. result the switch shaft and side switch 
nre restored to norrrml position, thus break-
ing the eonneet'LOn lJetween the conneetor 100 
switch sbnft wipei·s ll~•i, 12H and 127 and 
the 11<H"rnal com1nctorf! 201. 202 and 2GB. The 
back-release rda.y 21~ of tfw selector F being 
in the ~ame circuit .- ·ith the release magnet 
184: energiz<'S simnl illiteonslv with the latter 105 
and pre:,ses thP ~{,rings 12,1, 21'1 and 25(i 
into engngement,i,which in turn close an en­
ergizing· circuit f!'.rong:h the rele.ase r.el ::iy 115 
of the first-selecior E nlld resistance-coil 255 
of the select01·. "F :in ,;eries with the release 110 
magnet 215 of the selector F. This circuit 
extends from ·gronnd 0° through the release 
relay 11/J, shn ft w i pe1· 121, springs 124 and 
214, through tb,p, winding of the release mag~ 
uet 215 to the bntterv lea.cl 160, thence 115 
through battefy B to gr.ound G. In a simi-
laT' mann~r the reh,J' • 115 upon energizing 
closes in, conbtct the springs 21(1 and 217, 
whereby/the relenf,e magnet 98 of the first-se-
1(,ctor lfecomes e11ergized. Also, ,vhen the 120 • 
rotary )ine cmHl nctor 32 is grounded an eri­
ergizi1ig cirenit is estab1ishecl through the 

• release relav 166 of the line switch C. This 
circuit extends froni the substati"on ground • 
G' th.rough the release springs 7, 8 and 9 to 125' 
the rotarj, line conductor 32, bank springs 
Mi and 66, relay 166, condt:ictor 92, bank 
springs 70 aiid. H9, relea~ magnet 48 . to 
tl).e b:i.Uer_y lead 160, thence.through l~attery 
B to grorind G: The 1·elay 1,66 being a high 130 



10 1,:n4,asa 

"ound coil does not allow enough curi'ent to 
flow to operatively energize the release mag­
net 0l8, bnf. when th~ relay 166 energizes and 
jilaces the' springs 218 and 219 in contact, 

5 'while the vertical line conductor 31 is 
grounded, then the said release magnet 48 
is connected directly to ground and opera­
ti ,-ely energized. The path of this ener­
gizing circuit extends from the substation 

10 g-round G' through the release springs 7 and 
8, ,~ertical conductor 31, bank springs 63 and 
64, relay springs 219 and • 218, conductor 
D2, Lank springs 70 and 69, through the re­
lease magnet 48 to the battery lead 160, 

15 thence through battery B to ground G. All 
of the relays and magnets thus energized at­
tract their respective armatures, and remain 
in readiness to release the apparatus they 
control, and as. soon as the substation re-

20 lease springs 7, 8 and 9 separnte and break 
tlw grournl connection with the line cm1dnc­
l 1Jrs :n and ;i:~. they then rki:ncrg-ize. Tlic 
,:ulling snbsr.riber thus restores all switch­
ing apparatus ,yhich he originally brought 

25 into nse. It has heen shmn1 how the ren­
tral office switdies may be operated in the 
usual manner to establish a connection and 
then released. . 

Having described the apparatus and the 
ao method by which one subscriber obtains con­

nection with another, and the method and 
means by which the ca1ling subscriber re­
leases or restores the switching apparattts 
after a c1ll is made, I will now proceed 

is more direi:tly to point ont the use of the 
snpen•isory apparatus shown at a, a' and a 2 

( Fig. 3) in connection with this system. 
This supervisory apparatus plays a very im­
portant-.part not only while the snbscribers 

!O are calling, but at all times, and by means of 
it the central office is kept informed of the 
condition of the switches, as to whether they 
are in trouble or not. _ Furthermore, through 
the meclium of this apparatus the switches 

5 may_ be restored to their :riormal condition 
without the attendant having to hnnt np the 
particnlar switch that is in trouble: H for 
any reason, when the calling subscriber 
hangs up his receiver and releases, all the 

;o switches are restored to normal position ex­
cept the second-selector switch F, for ex­
ample, the line wipers 18D, 1!)0 and l!Jl of the 
said Hwitch F will rem a in connected with the 
tl'1mk line leading to thg connector H, and 

55 the si<le switch of said selector F will remain 
in third position. It will he ,;,vi,font, then, 
that as soon as the connector side switch 
wiper 139 passes to first position the ener­
gizing circuit fol" the supervisory relay 145 

60 is again estahliHhecl, taking ground poten­
tial from ground G11 at the selector F .. Said 
relay 145 upon energizing again operates to 
elose the springs 148 and 149 .in contact, and 
at the 1,a$e time close the springs 150 and 

~5 151 in wnt.i.ct. The springs 148 and 149 

npon engagemeul: clo:;p ,1 1·i.n:11it·th1:c111gh the 
lamp 42 extending from 1lround ( }1

", through 
the springs 148 and HH, lamp +:2 to the hats 
tery lead 160. thence thl'o11gh lrntter_v B arnl 
to • ground G .. The engagl'llH'llt of tlHi 7c 
springs 150 tind 151 closes a cire11it Pxtewl-
ing from the linsy-signaling machine K to 
the vertical trnnk cornlnctor 1H2. The 1:low-
ing of the lamp 42 imlicates fo tlw ~x1·l1anµ;e 
attendant that some connect0r trm'ik line of 7., 
the group to which the lamp ,Bis allottp(l is 
seized, and the allotted connecto1· 1·eniains in 
an idle position. To determine \Yhich t1·•11nk; 

_ line is thus qccupied the attendant operak,-;. 
the key b to close the springs 2:W and :221 in 80 
contact, and the key c · is -also operah'1l ,to• 
close the springs 222 and 223 . in contact. 
The tip 224 of the plng is then plat'ed in sn('­
eessive contact with the different jacks of tltl' 
grnup a2 (Fig. 3) until the jack 22:i whi<'h i,-; F' 
alloth•(l to the line <:on,lltctors lD:2 all([ 11):\ i;; 
i·enchecl. ,vhen the, tip 221 <:OllleS i11 ('@lad, 

with this jack a busy-signaling- c111Tc11t "'ill 
be transmitte<l through • the rel'l•i ver 221,. • 
The path of this rnrrent extPtllls from the 90 
battery lc:111 HiO at the key b thro11µ;h tlw 
springs 220 and 221, .resistance-coil 1n, rc­
reiver 226, calling device d, springs 22;3 arnl 
222 to the tip 224, conductor 227, vertical 
trunk line conductor 192, relay springs ltiO 9.5 
and 151, through the. winding 228, thence to 
the battery lead 160. The attendant thus 
selects from the group the trunk line which 
is in trouble. As shown,· a resistance-coil is 
introduced in the circuit between the spring 1 ( . 
221 of the key b and the receiver 226. The 
object of this resistance is to c11t down the 
cmrent, so that if the tip 224 of the plug n 
should accidentally come in contact with the 
lower ring t,pring of the jacks, the release 10 
relay 213 of the selector F, and similar re-· 
lays of all other selectiws in the same geonp, 
may not be energized while the operntor is 
hunting. for the line in trouble. This coil rn 
may be o:( any suitable resistance, as, for ex- ll'o 
ample, five thousand ohms. The operator 
then, in onler to restore the selector, first re­
stores the key b to normal position, ancl then 
reverses the key c, inserting at the same time 
the plug n into the jack o. By .the renirsal 115 
of the key c the springs 222 and 220 are sep­
arated, arnl the sril'ings 22D, 200 nnd 2:H arc· 
carried into contact. ·ny the engagm11e11t of 
the--,;rwings 229, :mo and 2Bl the trunk line 
conductors 192 and 193 are grmm<led simul- 120 
taneously, nncl the connector vertical and 
t·otary line relays 128 and 129 are energized 
sim11ltaneo11sly, wherehy the springs 211 an<l 
212 are place<l in contact, thns closing an 
energizing ci1·c11it through the release relay 12,5 
213 of the selector F in series with the re­
lease magnet.rn4 of the connector H. 'When 
the release relav 213 energizes, the springs 
214, 124 an,i 21i6 are then pressed into con-
tact, whereby aµ energizing circuit is closed 130 
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through the relea'se magnet 215 of the se- selector E presses tltc spriugs 21 G and 217 
lector F.· This circuit ext.ends from grnund into contaet, whereby the release magnet 98 
through the resistance-coil 255 and springs. is energized, which maguet, upon clefa1er­
%G, l:!•t and 2H, then through the winding gizing, restores the selector switch, as is well 

" of the release magnet 215 to the battery lead known. This occurs at the instant that the 70 mo, and through battery B to ground G. operator restoi'es the_ key c to normal concli­
The nu1gnets of the selector F and connector tion; and permits· the springs 22!), 280 and 
H energize an'd operate, as previ<'lusly ex- 281 to separate. ,Tust as it hns been a8Snmed 
pl:iined, to bring ahont the release of the that the selectors F or E may fail to re.lease, 

10 switches H and F .. Of course, if the selector it mav be assumed that the indiYidnal:switch 75 
F persist:. innot releasing, then it is evident C may fail to release, in which case the said 
that there is souie defect in the releasing switch will be left tripped a i'tet the selector 
mechanism.' or circuits of the said switch, and E is restored to normal condition, with the 
in that, case the attendant must, of course, • side switch in first position; or instead of as-

15 find Urn switch itself. If it is assumed that suming that the individual switch: C has 80 
instead of, the selector F failing to release failed to release, it may be assmnecl' thnt a 
theselector ]<} fails to release, the wipers and temporary grounding of the rotary line con­
side switch ,,f which remain in operated posi- ductor 82 has tripped the individual switch 
tion; tis.shown, in Fig. 1, then instead of the C, and nothing morn. In either cnse the 

20 lainp 42 being lighted, the lamp 41 is lighted supervisory relay 122 of the switch I~ will he 85 
by the reesfahlishmcnt tJf the energizing cit• energized nnd ·will operntp to close a cil'c11it 
cuit, through the relay 180, said cil'euit ex- through the group lamp 3!), nlHl to ('.onm•ct 
tendii:ig from grnund G9, side switch wiper ,the busy-signaling 111achi1w I with the Y('l'­
Hl:I, releas0 relay 115, conductor 174; shaft tical trunk conclud01: 1)0 through the si1lo 

25 wipm: 12,l, switch wiper 182, rel:ty 180 to switch wipCL' 100. From· the g1·011p a the 90 
the b:1Uery lead lHO, thence throqgh battery attendant is able to select U1e jade 40 which 
B and to gr(rnnd G. The said relay ener- is allotted to the trunk conductors DO arnl !)1. 
gizes and places in contact the springs 188 The plug may then be inseL"ted into the jack 
and 18-1; and 185 and 186 .. 'l'he engagement 40, and. the vertical and rotary trunk con-a.o of the springs 188 and 184 closes !L cfrcuit • ductors 90 and 91 grounded simultaneom,ly, 95 
through the ]amp 41, which cjrctlit extends as previously explained. The g1'01\m] poten­
from groum;l G14 through the springs 188. tial to the rotary trunk conductor 91 causes 
a.nd 184, through the l'amp, 41 to the battery the release relay H\6 to become energized, 
lead 160, thence thr<mgh battery B and to_ which relay opet·ates as beforn to plat~e the 

l\5 ground G.• The engagement of the springs release magnet 48 in connection with the 100 
185 und 18(1 connects the bi.1sy-signaling ma- grounded vertical trunk eonductor: 90. The 
chine l with· the verticqJ trunk conductor release magnet. being thus supplied with an 
175 through the side switch wipe~ 187. The energizing current operates and remains in 
attenda*t noticing the glo:wing of the lamp readiness to release the switch C when the 

40 41. operll.tes the keys. b and .c as before, and ground connection to the trunk conductors 105 
places the tip 224 of the plug in contact with 90 and 91 is broken. 
the successive jacks in the group. a', ai1d In the pr·eceding description of how one 
when the said tip engages the jack 232 which subscriber may call another, nothing has 
is allotted to the trunk conductors 175 and lieen said as to the mode of operation when 

45 :l76 a. busy.:signaling curre_nt will pass from one subscriberattempts to establish connec- no 
the machine ,T through thereceiver 226. The tio\l with a b11sy subscriber. In case the de­
attendant is thus able to select from the sired subscriber is busy, for reasons already 

• ' gro_np ?f trunk_ lines the partictila.r tru:nk explained, the private normal uf said bnsy 
wlnch IS occupied. , The plug may be me • subscriber is grou11ded to prntect hin1 fron1 

50 serted_ in the jack 282 and the ·key G operated intrusjp:n. For e::i.:ample, if the line. of the 115 
to groimd both trunk conductors as before, subscdber A' is busy, either becam,e he is 
whereby the release of the first-selector making 'a. call or because someone has-called 
switch riiay be brought about-that. is, by him, ·the private normal cor19,uctor 203 is 
c'>prating the key c after the plug n has been connected to ground-in the·· one case to 

65 ii:1Serted in the ... proper jiick :of the trunk ground G1
•
5

• ~hrough, the bank springs 240 120 
line leading to 'the selector ·F (nainely the and 241, and m _the last case to ground G10 or 
jack 232), the trunk conductors 175 and 176 • the connector that has established connection 
are grounded simultaneously, and, of course, with his line. Jn any event, when a sub-
the line relays 188 and _238 energize simul- scriber ener;~i;,ms the. rotary line relay for 

€0 faneously, JH:essing the ti-unk-releasesprings 1 the last digit, to throw the side switch of 125 
i2a and 2ml into contact and th:us establish-· any connector H, for· example; from second 
ing • nn • energizing circuit thi:-oug}l tfie re- to third position to establish connection with 
leas..1 magnet'\215 of the se_lector F an¢[ back- a· desired line, after. the. private wiper 127 
release relny 115- of the seJe_«;!tor E. Ener- has engage.cl a grounded private normal con-

: '.J gizing.· the backcrelease ft1Jp.y 115 of. the sa.id ductor,- i.uch as tlle private 'normal conductor 1111 . 
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::o:J. the pri rnfo magnet B3, npon energi,,;­
i u;!: an(l dosing the rrirnte springs 2-~:2 and 
..! I:\ ill ('ontal't, will estah1ish au energiiiug 
('iJ'('llit th1·ou1.d1 t1w rel('aSt\ mng1wt 1:\0

~ of the 
5 conm'ctor which wi 11 relea~e "·the said con-

11ector nrnl restore the side ::;witch to first po­
sition. This. of com·se, oc·cm·s at the in­
st.mt thnt tlw Ja::;t rotnry irnpnlse is srnt in 
lo the ,·on110etor H. The connector having 

l() l>eeu th11s l'l'lensed. then when the callinff 
snhscriber grnnnds his vertical Enc conducL­
tor ill to siinal, as nheac1y explninecl, in­
steacl of energi:cing the ringer relay 132 he 
will simpl~- raise the shaft of the connector 

1& "·itliout acroniplishing his signa 1ing, and 
llj)Oll listening :for llll ni1swer win l'Pceive a 
ln1sv-signnl from thr sanw 1,usv mnchine K 
thnt l'ti'mishes the sig1rn ling c11nrnt for the 
01wrntor when tc-stin'g fm· ;rn off-nonnn l s(~-

2O· k•l'tot· F. ns alren<lv l'Xplairw(1. Tlw ht1s_Y­
,,i!.!·11:1lin!.!: cirn1it will, of l'oun;p __ ,,xt,,nd from 
n;(' coil ·:2:2S to the Yt;rtiL:al trunk ('O!Hl11dor 
l!l:2. tl1Pn<·e thrn-11!.!:h the s11hsl:1tion :11ul baek 
ih1·011gli t.]J(, rnt:u\· line' rda,· 1:!!l nftlw eon-

. 25 til'd01°' I I to ilw (';iil :!:!S. (H l'Oll\'Sl'. it will 
lit\ 1111i'IPr:;tood tlrnt si11<'l' tlit' ('n111w,·tor :;ilk 
s11'itd1 is in first position tlw st1pP1·yis01·~- l'('­

lny J+;'i of tlH' cornH'dor is PllPrgizP<t lTpon 
1·L•crhin0' tlw lrnsv-sio·nnl tht' callinO' suli-

30 Sl'ribPr ~-ill )lanµ:' up"' his r<•(•pi,·er. ;;-ound 
hoth li1w ('O!Hluctors. nrnl C,\llS(' llic• l'IH'l';.0-
zation of tlw <·ornwct01· line• l'L'la,·s l:!S :i'm1 
1:!!l. ,yJiieh ,,·ill ea11S(\ the imnw1llat,• n•lpase 

of tlw <·011w•dor S\Yifrh 11. Tlw gromuling 
35 of thL~ sai1l linp eon<lnL·tors ?,1 :rn(f :l:2 will :1t 

thp sa11H• l inw .eallS(' tlil' P1wn:tization nf the 
slow-acting rele:1se l'L•l:li' 1 t\(i of tlw lirw 
sw.itrh C. ·,Yhi<·li \\'ill in ·turn closp n L'tl'Cllit 
w~p1•p]iy thP rt'lens,~ 11rng1H't lS i,, t>m•1·giz{·<l; 

48 then ,dwn tlw l!,To111Hl to tlw 1ine corHlnctors 
is'.· 1·pmo,·pd th(: 1·t•mai11ing s\\'itd1i's \\'ill he 
n~h•:isP1l, as a l1•p:11l_v l'Xpl:1iiw1l. 1t "·ill lw 
t;~'ilknt tliat ,Yheiwve1· the 1nrnp +:~ is !hs­

·111a.vell it will irnlirnte to the tm11hlc oper-
45 ator OI' switehl>onn1 att<•ndant that. two :-:11h­

S<'l'il>Prs' lines :ti'(' ,·oHH<'<'kd. \\'ll('ll tlit•. 
lamp 4;3 is not <1ispla_n~<1 tll(\ inft'l'PTH'e will 
ht\ that there is 110 secoud-s,•lector F con­
llP<'kcl with n cmrneetor H. the side switch of 

50 "·h i1·h com1Pdor is in third po,-,itimi. '\'\'hPn 
the lamp 1:1 is not li_ghtP1l, lHrn·e,·(•r. the 
tro11l>le operntor or s,vikhhonrLl attP1Hlant 
111:iy test for <·omH'ctors that lrnYl' not l'l'­

~•:t~('d--tlrnt is, fo1· 1·rnrnPdon; ,Yhil'li. a l'tl'!' a 
55 L'ontw1·.tio11 hns liP('ll Psta hlic:lwrl. lia'n; J'a ilt•<1 

to t'<•it-ast' \\'lwn tlw <·:illing s11hs<'l·ilH•r 1rns l'l'­
ston•d his n'<'Pi ,·er to h1s s\\'itl'h-hook It 
,rill lip (;Yidl'lll that ii' all tlw ,mitl'ht'S C. T<~ 
n11d F :11·<• n·l,:,1:-'('<L niul th<' COll!l\'etOI· 

~ ,.;11ilt-l1 ldt 1Yith itc: ,.;i1k s,Yit.l'h in thir<1 po­
,.;i(io11. ilw la111p .(;\ "·ill not lie lip:lik<I to in­
( 1 i<'a (p to the 01 H'J·ato1· th: t SllC'll is tlw ease. 
In tlw .•1·t•11t that Uw 1·ornwetor s\\'ikh .r]ops 
1l<Jt relPase nfter t1H' SPcmi(l-selPcto1· h:is IK'L'll 

115 relea::;ed, the n·lay H:2 ,leeuergizes, sin('C its 

energizing circuit is broken when the private 
shaft wiper 191 leaYE's the privat,,, tmnk 
condndor mt. Therefore, the springs 2GO 
and 2U1 (ingage, whereby a ein:uit is_ closed 
through the signal 1nm p -132a. This circuit 70 
extuicls from gronnd G10 throngh the nor-
mnl Spl'ing~ 142" nncl 1°~1.', springs 2130 and 
2(U. spring 202, common strip 2G3, through 
the lamp l:}2" to the battery lend HiO, nnd 
through Lnttel'y H to ground G. The g1ow- 75 

inp: of the damp lis:2" inllicntes thnt a con­
nPctor of this gronp is in nn c1ff-norrn11.l posi-
tion. To determine which pnrticnlnr con­
nector has been left off-normal the attendant 
pnlJs the hutton 2G-~, ·whei·eliy the common 80 
strip 2C,0 is scparnted from- the springs 262, 
:!G.'i. 2(\(\, etc. The tip of the plug n is then 
so .placc<l that thi' spring ::.!(i(i nnd common 
strip 2G:l nrc Lronght into ,'ledl'ical contnct. 
This is contimt,'Ll ,Yith caC'h spring 2Gii, etc., 8-5 
:rnd ,Yhcn t-lw spring :!Ii:: is th11:-; cng.tgc<l b,v 
till' pl11,<.r n the ('irt·11it is again c·los<><1 through 
tht, lnrnp !:):!", thu:,; flashing the lamp arnl 
irniil':itin!.!: to LlrP :i!te111bnt th,1t the con-
1wdor wl1il'l1 is :illntt(•d to the sp:·ing :2\\2 is DO 

t lH· 01w \d1 id1 is (1!1'-1101·111:il. Then in o!'der 
to 1·elcasP th1• L'onn,•ctor ihl' plng n is in­
sc•TtP(l in tlw j:a·k o, nrnl tlll' kt>v (' is thrnwn 
so as to lll'1•;-;~ tlw :-si',rinµ::, :!:.!\l.' :!,)() :ind :ml 
into contact. arn1 the ke\· r is thnnn1 sons to 95 
prPss the -:pring,-: that 'it c·nn(rofa intn con-
tact. tlwrdiy plncing a gTomHl on the trnnk­
l'vll·nsP cornludor lH-L As a result the lino 
1·,,\a ,:s .l:2S and l ':rn ',Yil1 em'l'i''iZ(\ simnltnnc­
olist>. anll the tnmk-rPl<',l:-i(' s1~1·inp:s :>.11 nrn1 100 

.:>.B will he brought into ::ontnd, thrrehv 
t'et:il,lishinp: an (•ncrgizing l'Tl'('llit for the re-. 
lPnsc .magnet rn-t the circuit termi.nrrting at 

• t.iic ground tc'nuinal controllt>l1 hy the key 
e; then when the kcv e is n•stored. the 10~ 

g-romtd is 1·em0Yed fri)m tlw pri n1 te h:1 nk 
nnLl the connector switeh is rest.orPd. In 
this w a,v a wire-chief's or trouhle-operntor's 
boa rd rnn.v he eqnippeLl in n clistfict a11to-
1nati,· t>xchnnge s~·stcm, which operator or 11{ 
wire-i:.'hid will haYe withiu his rrneh and 
within his sight apparatus for snpervising 
a l1 tnm lrn in thP ,'xchn n!!<'. or sv~tem. IIe 
e:111 nt once tell the condit'ion of :-tl1 switches, 
ancl if 1inc switches smh ns the s1Yitclws C 11. 
or C' at the suh-et•ntrn1 offices nn~ acciclen-
tn ll_v tripped, he may then restore them at· 
mH·c ,Yithont ha.Ying to send tL trnnhle-man 
to the suh-<·Pntral. • It ,vill be evident. fur-­
tlwrmm·,-, that in a case where two or more DO 

S\Y itdH•s arc lPft connected togcthe1· and nn­
n•knsP<l, the wire-chid or t1'.onble-opern.tor 
rnaY hv. the same means l'P.;rore -an snch 
,rn·i'kht;s in the rnrnn l mimnt'J'. For exnmple, 
if tlw snhscl'iliP1· :it snbc:tation A in making a 125 

t·all succeeds in operating the individual 
s,,·itch (\ tlw first-s<'l<•ct.or 'Fi and .the sec­
ornl-sPh•('tOl' F and thrn foils to release the 
switch(•:-;, the lnmp 4'2 of tlw ('()l111nn a.2 (Fig. 
3) will be left lightetl. Then the opcmtor, 130 
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by inserting the plug into tlm jack of tl11:, 
tl'nnk leading from the selector F to the 
connector I-I, and by operating tho propei· 
keys undc!' his controL, ns alt·e:i dy explained:, 

5 will cause the relm1se o:f: the selector lij, and 
wiJ.l at the sarne tirne cause the relense of the 
individual switch C :is a result of ground­
ing the trunk cond.uctors Hl2 and 10;! simul-­
tn:neous!,y, which, o:f: course, under the eon-

10 ditions assumed, :u·e in direct connection 
with the tnmk conductors 90 imcl Hl whid1 
tenni:imte in the line switch hank springs M 
and 66. It should be :f:urther 1mderstood 
Urnt the va.rious b1u;y machines L J :md K 

15 may be nmde to ghe busy--sigm1.ls of differ.·-­
ent, character,, :For cxa.mple, the busy ma-­
chine I may be ma-de to opera.te to give sig-• 
nal_s_ at, 1_ ·eg1_1l.a.r P_ .. ,eriods, as_'_, _for_ e_xan_ 1p·Ie·•J on_ e every secoml. The busy machine ,l m.ay be 

20 made to give two. busy-sonnd irnpulses at 
regular interv:1ls:, ,;vhile the nmehhte, K may, 
be made to give three :fl; regufar ,intervals;. 
and so on.. 1'hen the, tronble operator 01• 
wire-chief, by running the plug n dmvn the 

.25 column of jacks a. and stopping on the jack 
40, may fine~ the lrnsy signals correspo_m1ing 
to the roach.me J. In that event he w1H un­
(foesta;nd that the trimk to which the jack 
-IO is connected has been extended through 

ao to the selector F and is in comiection with 
the jack 2H2, if the connection is in the order 
shown in Fig. 1, Ol" with some other Jack in 
the row a', if. some ofaer second-selector of 

- the group of selectors F has been selected by 
35 the first-selector lit In order t<) relEi.ase the 

s,vitches in that case he would not plug into 
the jack ,_f:O, hut would plng into the jack 

or wlrntever jack :in that row rnay be 
the proper orn1. The proper one ir;, o:f 

40 coursic1, discovered by rum1i.ng do-wn the row 
a! until the proper busy signal ir:i found. It 
muy be that upon listening-in mi the jack 40 
the trouble-chief may hear the husy-sig;rnU. 
o-f the machine K, in which case he. will 

!5 search in the co1mnn a.' for the trnnk line in 
trouble before nileasing. 

" . 'I'he connector H, ir1 addition to being 
used arc; a, connector for conipleting calls in 
the usual way, nms be nsed a,s a test connec--

50 tor---that is, the uttendant may opornte tho 
• said conned or frdn1 the calling· device d to 
()stablish connection wiJ,h .any desired linei 
and a.fter the connedion is made tlrn refo,y 
14:'l llla,Y be operated by the b Lo close .a 

,,,; 11wta1Iic circ:uit or shunt twross the ten1:1.i­
nals of tht\ ('011;l,r,rnwc1,:, i Hl an(l 1. 1li"I. T;liekeys 
,(- 1n:iv tl1s•.n bP . to nho11t any 
dc:m"1:,d test, npon the line which tl1c 
switch H i,:, in connection. To operaJe the 

GO ,mid connector from the ea.l!ing device d the 
ping: is inserted in the jack 22/"i_ and the ·k_e.y 
c is operated to place a guardrng potentu.u 
u.pon the private conductm· l!H, The key a 
111:1y tfo'n he operntcd to pl.act> the calhng 
d,,,,.iu, iu turn11•1·lio11 with tlw co1111'11clors JD2 

and Hm. A.Her the: cttHing device has been 
suitably operated, the key b is operated 
to close the springs .233 and 234 in cont,act, 
,vhereby a circuit is established extending· 
feom ground .. G 1.1 _ through the. springs·· 233 70 and 23J, coniluctor 235, relay 1 ,b,i to the bat- . 
tery lead 160i thence thtongh battery B to 
ground G. The said relay; upon energizing, 
operates t,o shift the springs 195 and 199 out 
of mwagement ·with the ~prings 196~ and :WO.' 75 -
an~l mto enga.gement with the s_prmgs 236 
and 237, respectively. This results · in 
short-circuiting the condensers 110 a1icl 141, 
so tha,t th,e desired test may be made. The· 
release. of the c_onnector may . be brnught 80 about by opernhng the key c. so that the 
springs .229 and 280 are brought into con­
nection with the ground spring 231, where-. 
by both line conductors 1D2 and. 193 are 
grotinded simultaneously.' Thi,j occurs., af- 85 
tor the_ key b has been restored. Further­
more, the connectnr II is provided wHh the 
relay lA:3, whereby the attendant Of wire~ 
chief may call-in on a busy line. Suppose 
thnt it is desired, for any reason, to call-in 90 
on a line that is• busy-that is, a line which 
is protected . by a guahling potential. . In 
that event, the attendant operates the key-
b' to close in contact the springs 246 and 
245, whe!.'eby an energizing circuit is closed 95 
through the relay 143, said circuit extending 
from_ g.l'Olm.cl on through the springs 21!5 
::mcl ~4J; conductor 267, through the re1ay 
143 to d1e battery lead 160, thence through 

. battery B to gl'onud G-. The said relay, 100 
upon energizing, operates to disengage the 
springs 268 and 269, wl:,iereby the private 
sha.:f:t ·wiper 127 is cliscomlt:cted :from· the r• 
side switch wiper 13·7. Now, ,,,,herl'the shaft 
wiper 127 engages a contact point upon -105 
which there is a gutmling potential· the con­
nector is not given the so:cnlled b1isy-r1:Jlease, 
for the protecting jmtential is not transmit-
te-u to the release 1t1agnet 1;\11 when the pri-
vate magnrt :um edergi,ws on the last 1'otarv no 
impulse. Tlrns, by "ineans of the connect<>r 
-I-I, the attendrrnt may establish •connection 
with a line whrm it is protected by a guai'd-
ing potentiaL To do sp he would take the 
precaution to throw the key 7/ while he is 115 
making ·a call, so that when the last rotary 
impulse is delivered the circuit that would 
on!inarily cn,use the busy-release of the con­
nector is then interrnpted at a point between 
the spr-ings .:WS and 2G9 of the rnlay 143. 120 
But ·when the eonnectm· is used in the ordi­
nary '\Vil;\' h:V n ny s11bs(:rilie1· of the exchange 
10 which the i·onm\doe is allotted, the sai<l 
wnnector 01H.\l'ates in the ns1ml Way--that is, 
if the privatr:) wiper1::l7 has been previously 125 
rotated into engagement with a 'busy line, 
then ,vhen the last rotary impulse is deliv­
erPd, flIHl the pri va.te ntagnet cnrries the pria 
vate springs 242 and 2,rn into engagement, 
the. potentinl that protects th~i busy line 130 
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causes cuiTent to flo\v fr<)m · the busy con­
tact through the prirnte wiper, throi1gh the 
relay.springs :26!) an<l 2U8, side t:nYitch wiper 
137· in second position, private springs 242 

5 and ';!43, winding of the release magnet 134, 
an<l throngh said mi1gnet tu the battery lead 
ll\O, .thence through battery B to groun<l G. 
The release magnet then· upon energizing 

. depriws the switch shaft of its support and 
LO restores the side switch to first position, 

which operation breaks the. established enet·• 
gi11ing eiri:nit for the release magnet, re, 
~toring the connector to nm:mal c01idition. 
The afotesaid menns for preventing the 

15 lm~y-releasP, and _the 1i1eans for establish­
ing a metallic circui.t f\·om the calling to the 
ea lied side, tn·omHl t_lie condenser;; 140 nncl 
141, are all under tlrn $upervision of the at­
tendant. The· 'drawings show supervisory 

20 apparatus for trunk lines between the sub­
c·c·ntral to which thc• i.rnliviclual swikh C lw­
longs and the first-selector switches in whid1 
the said trunk lines terminate. Also, for 
the trunk lines from a: certain ]eyel bet,Yeen 

25 the first-selectors of the group to which the· 
first-selector E belongs and the second-selec­
tors of the group to whid1 the seconcl-selec­
tor F belong;;; also, for the trnnk lines run- · 
ning frorn a certain lm,el of the second-selec-

30 tors of the group to which the second-selec~ 
tor F belongs, arnl conm·c-tors of the group 
to which the connector H belongs. But it i;; 
to be understood that e\'ery set of trunk 
lines between each suL-ceutral and its al-

35 lotted firf,!-selectors. or between- any group 
of individual switches and the allotteLl first­
selectors, is proYi(kd with a group of jacks 
similar to the jack:,; ci. Furthermore, every 
fii:st-seleetor lmnk level in the exchange is 

40 provi<led with a. group of jacks similar to 
the jacks n', and every second-selector bank 
level iii the exchange i,,; pro,·idecl "·ith a row 
of jacks similar to the row a2

• Furthers 
more, it will be eYident that a subscriber in· 

i5 calling from the grot1p to which the sub­
scri!Jer A belongs may make a call in which 
he will employ ,1 !rnnk lir:c having a jaek 
always in the group or row a ~110wn in Fig. 
1; hut therc,ifter he lllH_\' ma kt> <·0111wdion 

50 with a trunk line the j:wk of which may he 
either in the row a' shown in 1:l'ig. 1. 01· in 
some other rnw a' of a gro11p of jacks, (le­

pending upon the le,,el ~o wb ich the wipet·s 
of the first-selector a1:P rnist•ll. Having 

) 5 Psta blishecl connect ion with a secoml-selector 
he will tben establish corniection with • a 
trunk line the jack of which may be locatecl 
in any row a.2, depending upon the level to 
·which the wipers of the seleetor 111ay be 

30 raised. Although the calling device ::;hown 
at d is represented as comprising a couple 
of push-buttons and suitable springs con­
trolled thereby,. it will be undenfood • that 
any form of calling device may be em-

t ployed. , The calling mechanism 1:1ay, if de-

:,irell, be the same as that employed at the 
;-:.i1bstations A or A'. 

ln the svstem the resistance of the relavs 
lllay he v:~rietl to any suitabie degree. ~or 
example, the release magnet 48 of the m- 7 

tli ,,idnal switch C may be of sixty ohms; 
the· slow-acting release relay 166 may be 
made Ji Ye hundred ohms; the supervisory re­
lay 122. as ,Yell as the supenisory relay 180 
of the s_elector F and the supervisory relay 7: 

145 of the connector H may be five hundred 
ohms ea('h: tl1e n•sistance-boil 255 of the se­
lector F may he wound to a resistance of ihc 
ohms. 

Fig. rn ;;hows di:;grammntically part of a 80 

te11 thonsnrnl distriet automatic exchange 
sy;;tp111 with the supenisory jacks and lamp's. 
From the left of the drawing to the right 
there ane shown the one. two and three thou­
sat1d groups, antl fr0111 bottom to top the 85 

thousand-groups are divided into the one, 
hYo ancl three humlretl groups. S, S1

, S2, S3, 
etc., repl'esent the different snb-centrals al­
lottl•(l to tlw different htmdreds-that is Sis 
the sub-<·entrn l for the onP-thonsand one 90 

lwrnlrerl gronp, S 1 for the two thousand one 
hundred group, S 0 for the three thousand 
two hundred group, S" for the two thousand 
tw6 hundred group, etc., as shown. The 
liri-;t-seleetor switches are, as shown, ar- 95 

l':\Ilged in the vertical groups M:, and the sec­
ond-selector switches are arranged in the 
rnrtical groups N, while tlie inclividnal 
switches and the connectors are placed at 
the sn!J - centrals S, S1, S2, etc. The sub- 100 

station A, as shown, is also· a su!Jstation of 
the snh-centml S, and its allotted line switch 
is shown at C. It ,vill be seen that each out­
going set of trunk lines from the sub-central 
S has allotted to it a strip of jacks a and a 105 

stbp lamp- 39. To the different first-selec-
tor bank-leacls, of the lumdrecl-gl'oups there 
is also allotte(l a strip of jacks a' and a 
s11penisory lamp 41. In the calling opera-
tion 1 [p:-;/•1·ibe<l, the first - seledot· B is op- 110; 

erntl•d In· tht s11bseriber at substation _\_ 
to selt>et·a tl'llnk line of the second level. 
wlii<'li ll'a(ls to a sl't:OJHl-selector F of 
the two-thous:rnd group. The second-selec-
tor F is in t11rn operated to select a trunk 115 

line leading to a two-hnmlred connector in 
the two-thousand-group, in "·hich group the 
snlJstation ~\.' is found. To each bank level 
of the second-selectors of each one-thousand­
gl'onp there is allotted a strip of jacks al UO 

ancl thl'ee signal lamp;; 42, 4,1. ancl 1:\2". 
Therefore, to e.ach set of trunk lines leading 
to the snL-centrnl R" there is the ;;trip of 
jaeks a2 and the lamps la2", 43 and 42. Thus 
it will be seen that to each incoming set of 125 

trunk lines from a sub-central thern is al­
lotted a set of jacks and a group lamp. 
Similarly for each set of outgoing trunks to 
the sub-centrals there is a set of jacks and 
three signal lamps. Also, each first-selec- 130 
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tor bank level of the different hundred- of the various thousands are located at X, 
groups •is provided with a set of jacks and a those of the two-hundreds at Y, and those 
common supervisory lamp. In this wa.y of the thtee-lrnndreds at Z. Now if a call 
supervision may be had over any call in the originates in the Z or 300-group, (Fig. 14,) • 

5 system, in a manner simila.r to that ex- for example, one of the lamps of that group 70 
plained in connection with substations A will flash up and if the call is continued one 
and A'. of the lamps of the three-hundred second-

In the foregoing nothing has been sug- selertor strips, shown in the same horizon-
. ge~ted as tf the possible arrangement of the ta! row. with the group Z, will flash up as 

10 strips a, a, and a2
• at the trouble operator's soon as the lamp of the grnup Z goes out. 75 

board. A number of arrangements vrny be If the 'lamp of the 300-strip of the one­
resorted to that will work satisfactorily. thonsnn:d-group of second-selectors should 
Ho'Wever, in lj'ig. 14 is shown an arrange- be the one to light up, it will follow that the 
ment of the strips for the section of the ex- next lamp to light will be one of the lamps 

·15 change shown in Fig. rn. At the left, in of the ·one0thonsand-J'ow of connectors, 80 
the column Jieaded "1st· sel.", are sho'l'Vn which are located immediately to _the right, 
three sets of strips.·· 'I'hese. sets, reading as shown. If the lamp of the strip of the 
from. the bottom up, comprit'le in the first 300-group of second-selectors in the two­
group the strips of the one-hundred selec- thousand had been the one to flash up, then 

. 20 tors of the • several thousands and are the next hmp to flash up will be in the 85 
. marked "100"; a second group comprises group of connector strips immediately to 
• the strips of the two-hundred second-selec- the right of them. Therefore, an opera.tor 

tors which iE!. marked ."200''; and the third·' who is watching a call does not have to keep 
• -group comprises the three-hundred second- • under -her attention all of the st:i:ips in the 

25 selectors and is marked "300." It will be systein, bnt only the strips of the particular .Do· 
seen that the strips in these various groups, groups along ,vhich a• call must fo1low; To 
reading from left to. right,· fall under the illustrate again: If the call originates in the 
one, two and three thousand columns, as in- group X one. of the lamps of that group 
dicated at the top, thus indicating the hun- will, of cours~, flash up and it wiU follow. 

30 dred and thousand of _the selector=group to • t}:iat if the call is continued the lamp of 05,lj 
which the strip belongs. For example, the • either of the strips m, y or. z will flash 111, 
strip a, show.ri in Fig. 3, will be found;in the in turn, and if the lamp of the strip ro 
one-hundred-group on the· 1eft-hamf side, flashes up, tben it must follow that one of 
indicating that the said strip a belongs to file lamps of the strip m1, m2 or a,3 mnst be 

35 the first-selectors of the_ one thousand one ·the next: to .flash up. If, instead; the lamp lffO 
hundred or eleven-hundred group. To the of the strip fl' nad· flashed up, the firstlamp­
right of the first-selectors and u~der _the to h~ve flashed up w?uld hliv? been the lamp 
column marked "1000 2nd sel.", readmg o:f either of th~ strips. y\ y2 or. y3

, and s() 
upward, are arranged the second-selectors of on. With the means thus far disclosed it 

40 the first, second and third hundreds in will not be easy for the operator to trace a JM 
the • first thousand, and they ,are marked call from the con11ectors back to the first-' 
-'~100," "200" and • "300," respectively. Im- selectors, and in order- that this. may easil:t. 
mediately to the tight of said selectQ:rs, un- be done the operator is provided with an 
der the column marked "1000 con.," are ar- extrn .plug which. is the ter1nina:l of a spe0 

4·5 ranged the one, two and thre1 lhmdred con- cinl busy circnitr-:--that.is, a bnsy circuit that' 
1iectors of the first thousand and are marked pro<lnces a busy curr.ent different in char­
"100," "200" nnd "300'\ respectively. .To acter·- from any of the other husy cihmits. 
the right of the-se connectors are located in heretofore desqribed. • Evidently, then, i:f 
tnrn, under the column marked; "2000 2nd the op~ra~or wishes. to tJ.-ac:'~ a call frrm t~e. 

50 seL," the on();• tw,o and tllree hundred sed- 200-strip in the 2000-that IS, frm:n the str11)· ns 
ond-selectors':oUhe second thousand and._are '.!,12-he will insert this .. special busJ p}i.tg 
marked "100,'' "200" and 111300." To the . mto the parMcul1Lr jack 225 that umrl;;s tbf 
right of these secimd-selectors ancl under • circuit to be traced. The operator· then, 
the column "2000 con.'' are arranged· the one, with the testing plug n (Fig-. 2), will run 

55 two and three hundred connectors of the sec:- down the 2000 • §Clector strips immediately". 1iJ" 
oJl(l t}wnsn.nd nrnl are marked "100," "200" to the left of the strip ?/ until he finds this 
and ":'100," and so on. Therdore; the strip ·spe<!ial busy cnrr1;nt. .If thif! shouhl b,, 
of :ia<·ks a.', shown in Fig. H, which is_al- fonnd-in the 100-strip~thnt is; the.stripy 
lotted to the second level of first-selectors i& at the jack ,232, fpr, example:,-he will know_ 

60 ·found under the "2000 2nd sel." ·column that the .can originated :i» onEl of the X:,J~~ 
l}~aded "100," nncl the striµ a.2 allotte.d to the/ sti-ips. He will then proceed.,to test oYei: • • 
second level of the second-selecfors F i:; lo/

1
' the; strip X, exact_ly as h~ tested, the 200 

cnted under the colnmn "2000·con.'' under second-sel~G.t<;>r stnps, .until he finds th14 
the head 'J_'200.'' It will ~>c sren, therefor~,· speci_aq~nsy current _agni~-f01_.· example, nt,: 

Ii tlrnt all OJ the strips a of the onc-hn0:dred.s the Jn,ck 40. He w.111 then know that t.he }:'lO . . . 
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call originated in the particular trunk that 
tel'minates in said jack 40. It will be ap­
parent that the connection extends from 
the jack 40 to the jack 2B2 and to the jack 
22,"i of the stl'ip y2

• The object in thus de­
tecting such a connection r,rny be for any 
one of several rcasons--for example, to 
rnake a record that the connection thus es­
ta blisheLl did not release, so that the 

10 s1Y itches aHotted to said jacks ·will be looked 
in10. In this w,w the llistm:v of all switches 
th;, t g.'et a, pooc (:.onncetion ~:rf so1ne chnrac-
t12r m· other he 1n,,ii- fo,, r1-i'erence The 

bitsv -
1

t~/ ~v<iii::h>J_;(~fcrcn~~e has 
15 _n1u.<.Le,'.is.shu\vn in T~jg. ~~at.A.\ th~ ]1~--

tenunLer IC' sh◊Wil -in connection thci•e,Yith 
JJeinJ of snch thn1·ac,ter that the busv cur­
rent.' induced in the coil 222,a is of -~t dif­
ferent eharncter from the . other busy-sig-

20 as >tlready expl:,;ined. Now, if the 
plug N' thm·e shown is inserted in the jack 
22G • CFig. 2). as alrea(ly explaine,1 in con­
nection with :Fig. H, then the ciricnit over 
,vh icb the overator • g·et:-, the sp(~cia 1 busy· 

25 signal when he strih>s th,~ jack 232, shown 
in Fig. 3, is as follows: :from the plng N' 
thri:mgh the jack 221> (Fig. 2) to the verti­
cal trunk cundnetm· l!J2, thet1ce t.hrnugh the 
side. swit~h ,vir?er 1/37 of the_~select,or F 1 ( as-

30 sunung thnt. tne se1~2·ctors 1j~1 !\DU. F nave 
been the s1.vitches thrnu&!:h v/hieh the con­
ned:ion hns been estahl1shed) to the jack 
2'32, to the tip of the, testing plng n, through 
the sp1-ings 2'2',\ and '228 of the key c, 

35 thr01 1 uh thP- l'•'"•'i·,,or ''"'lishn("8 coil 0 n 
thru{~gh th; SJ;ti~~~s 221 ru~d- '22,0 ';;i, ti{e k~}; 
{; to the lmttery lend 160, and hack to tho 
coil 228". The cfrcnit v,rlien the opei·ator 
strikes the jack '10, as ,,'xplninec1 in connec-

40 tion with Fig. 14,, instP:1 d of going through 
the jack 23:f nfter hw.0 ing the side switch 
1Yi;x,r 187 of the sd,•et01· F., wonkl exte)1(l 
tlu:ongh the side switch wipiT 10.0 of the se­
lectm· E., t\lenec tu tlH· jack 40 and to the 

45· testing plug, timmgh the receiver 22G ancl 
b:wk Lo the. coil 228", as before. 

Frnm tlrn fon?[roi~nt it will he seen that I 
vrovide :t n-1amrn'l sw

0

i tdiboanl :uT:mµ:cmeut 
t1.1at 0:nub}e2~ th{~ n.ltl~lH hu1t, 01·- operator there-

50 of to ciuiddv loc:tte nny oft'-nonnal switches, 
regnL·zik:.~1s ·:~,f ·'l.y]u?H:..er ·:~;1'.ch ;"1\vi_tche;; are o.ff­
norrnal by reason of 1ming in 11.se by (1iITt>r­
ent subscribers, or because uf breakage or 
gronnding o:f /;he circu;J.s or other tnrnble. 

55 The, attendant or s11pen·isory opm-ntor can, 
w]um an off-•no1T:rnl ffwitch is dbcovernd. 
gujc;1dy trace foe eorni-~dion back thr011g1{ 
arrv nfhtT s\vitcht•s thnt n1.nv he jnvnl-,.~c-d '111 
the ttmibk, aud if: tlm~e S\i•itdies refrn,e to 

60 l"ele_gse in r·Bsporrne to the release-impulses 
transrnittcd by the op;01·ator or nttendant, 
tt memorandurn of the trouble· c,1n thmi be,; 
made, so th:it, a, direct inspection and repair 
of tlrn s,•s1itc:bcs can be made. This manual 

65 boa.rd: hnw·f•.vi',,·. pfo.ces at the disposal of the 

attendant or supervisory operator suitable 
means for qnickly aseertai11ing the eon(lition 
of anY trimk line in the exdian:..>:C'·, 01' of :liiy 
auto1;~atic ::miteh in tlw exclrniigP, witho,;t 
the riec-essity of dirediy in::'p~etinl-( s11d1 70 
tnink line 01· autonrniie S\Yitd1. Obviom;Jv. 
an arrangement of this kintl is cnkulatetl to 
grcatlv facilitate and lessen tht' cost of sn­
iler,:isiou, as a hrge portion of tlw tnrnble 
which may lw l'xpel'ie11eed in nn Pxc!inngl' 75 
of this kind is of s1tch clrnr:1ctl'r th:1t it can 
all be e,tsilr rnrncdiPt1 from one point, ns. 
for exrcrnpli,, frum :i siu~dL, rnirn11al s\1·itd1-
bo:1nL ConSP(]\11:'Htl~· tlw j)l'tTent:tgl' of 
trn11bk rn(llliring <li1·t•ct inspection or aLt,,11- so 
tion is corn,illl'ral,ly TPduced, and is c-onfine<l 
or hmitel1 to s11eh things ns e:umot lie reme­
died from the manna\ switchboanl. In a 
district system such as shown. where more 
or Jess of° tlie app:11·ab1s is Ioc:ttecl at m1tly- 85 
ing or Sllh0 centrnl stations, my tn-rangement 
is ohrio11slv of gl'eat n1hw. as it mrnbles an 
attendant 'or stipel'Yisory operator at the 
rnain statioi1 to takP c:1rp nl' a large pal't 
of the troHi'ile which otlwrwise ,n;nld re- 90 
qnirn clirect inspection :111<1 attPntion at the 
said outlying or iml.J-<·cntrnl :;tntions. Other 
adYanfarrt>s and 11scs wilt J,ow(wer, he ob-
vious to' those ski]k(I 111 tlH• nrt. • 

'\Vlrnt I cl:tini a:o rn v im·,•ntion is:- 95 
1. fn a tnmking tl'h~phmw system, line 

s•,vitelws, s,'.lc'('ior s,ritclies i 1wl ndiug 11 sil1e 
switch liaYi11g· a p111r:dit,v of opm·:;tini po­
sitioirn. a pltmtlity of trunk lines e::dPm1ing 
from the line s·witdies t.o the selcdor 10 
switdws. a ji,ek for ench trunk lirn~, sai.d 
jacks dividl'cl into grnnps, n signal for each 
grnup. means for dispfaying- saicl signal 
\\'hCJH\1-L'l' any one of the tnmks of its group 
is ·sl'i,wd, and means i'or maintaining saill 10, 
signn l rlispbyr,d lln ti1 the si(Ie switch of the 
rwi;.-:c<l snketor le:lYC'S its SL'COJH1 position. 

2. In a trunking telephone system, fin:;t 
sekctor swiklJ<'s, :,ceond selector switches, 
si<lo s,,,itcliPs for saicl scln·tor switches lrn 1·- 11 
fog a plnrnlity of opernti 1·e positions, a pln­
ralitY of frmik linrs extPrn1ini::· frmn the first 
selec'tt)J"s to the second sr>ler.tors, it jnC'k for 
each tnmk lim·, said jacks chYi(ie<l jnto 
gronps, tl sign.i.1 for each µ:ronp, me:u1s for 11 
displayi11g said signal wheneYel" any one of 
the trunks of its group is seized, and means 
for maintaining i,,aid signa1 displayed until 
the side s·witeh of the seized second selector 
Jenves its second nosition. 12 

3. In a tninkir;g hilephone system, n. con­
nector switch i1ielnding :i. side switch h:1v­
i11g a plurality of operatiYe positions, a pln­
rnlity of trunk lines le:,ding to said connec­
tor, a :i ack for each trunk line, said jacks 1 , 
divided into groups, a signal :for each group 
adapted to he displayed as soon as a trunk 
is seized ai1d to remain lighted imtil the 
side switch o:f: the connector leaves its sec­
onq position, a, second signal for each -of l 
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-~----said groups adapted to be c1ispfayed when grounded t~rminal .of the faittery and the 

the <·onrwi·tor pm,sps to thinr pm,itio11, a rotary conductor in• a normally open cir­
third >'igual for t•acl1 of said groups included cuit, and ni'c.>ans for noi·mally preYenting the 
iii n norm:illy open ('ircnit, a.ncl means for supenisory re.lay from ene'rgizing through 

5 closimr said <·i1·c11it .to ,J,-l'l'rtnin if any 1•011- saicl rotary lim-1 relay. 70 ·llt>dfli: is oil' 11ormal wh1•n tH•ithl'I·' flf tli<• first . 11. Inn trunking·telephone systern. n line 
two signals is displa,n•,I. s,Yiteh, Jil'st selector and scC'ond sC'iPdor 

J. In ·a IT1111killg tPIPpl1mw sy,;tl•11t, :l pit-I- ::rn-itel1es, :l trunk-release cireuit fol' rdcas­
• i·ality of s~•lrdot· ~"·itclH•f'. tr1111h; <>Xternli11g ing sai<l first selector, arnl a supervisory rc-

HJ· to s:dtl-<!:'.witehci'c, jacks di Yidt>d into irroups • lay nonnn lly b1·i(1gecl between onP tprn1 inal 7_5 :1ssrn·ii1k<l":ith said tr1rnks, n lrns_v signaling of bntter,\r and the trunk-re.lease co11cluctor, 
devi<'t' for s11jJply i ng hi1s,\' test t11rre11t to aml adapted to be ene1·giz.ed ns soon ns the 
sn id ja<'ks. and 111t;ans i 11cl<•1w1H1Pnt of sa irl first selector gi•ounds sa irl trnnk-rPl.ease cQn­
j:ick(-< for <'X.tendir1g, a <·oma,etio'n 01·rr sai<l ductor. 

Hi trnnk!'; t'<Y sai(l switdws., • , ,. '•-., Et In a trunking telephone system, a line 80 . 
:i. J 11 :t tr,1111king tefoplwne ·systcill. HJ)Ti1---sw-ifoh~,Jine cond1wtors extc1iding to said, 

rnlity of 1•r\11m'<··tors. tr1111lrn Pxten<ling to • switch, oiitguiu_g- trnnk cond11etors extend­
;;aid. (•omwdors. jn<'ks ,nssociaterl with ,;aid ing from :::ni<1 switeh,.n,1,1cl means ,for releas" 
trunks, and n sigrrnling d,~v.i('(' -for s1qi1ilying iug said s\\·itch Ii,\· groun(ling. tither the line 

2'0 lrnsy tt>st. r·n1TM1t to said jacks and.for nlso co11cl11ctors or the trnnk conducto1·,,i.... . 85 
s11ppl~·ing lrn,sy sigirnling- ('111·1·('nt. to tlw ('fill- ,13. In a tr1mkillg telephone systein, a se-
i11µ: suhsfribl'r \Yhen th(• (·alk•(l ,;nhscrihpr's lector s,.-itelt, a: c(m1wctor switch, a super­
)ine is busy. . . viseir_y !'('lay nllottecl to tlie crmnector, a back-

• G. In a, trnnking fofopho1w s_\iSt<>m. a pin- release relny for said selectm·, and mea_ns for 
25 • ndity of .g1•(i11ps of tl'llnk< a pllJralit.v of energi,1;ing said supervisory relay iri series 90 

,I 111sy-sig·11n lii'1g • <le.1·,in;s, ,<i11e for rach grn11p, with the back-rdense relay, the resistance 
P:t<:h JlnHliwing n <liff<>rent l'h:rn1c_tl:1•_i)f lius,v-. or the snpfrvisory r~lay being sn~h that the 
signal l'H!Tent, means for snpei'nsmg n. con-. back-release i•elay w1lLnot operatively _ener-. 
IH'dion a_rl(l for testiu.g:, mid means for nsing giz.e in series with the supervisory relay. 

30 tliP diffrn'nt. lrnsy $ignal currents,for snprr- 14. In a trunking te1eph011e ·system, a se- 95 
Yising nil(] tPst-ii1g purposes Rnd nutornaf,ic ketor, a bnck-release reb_y aHott~cl thcre­
progrt>ss:i,•p]y morn Iilc switchrs for exte.nd- • to, a seeornl »ek'ctor, n supenisors relay 
ing- a' .com1<•<'fom from tlie trnnks. • , _, allotted thereto, an, energizing circuit for 

7 . .\ tr1inki11g· telephone system compris- said supervisory rday includiAg a back-re-
35 i'rig selPdors arnl n c'oniwctor, an ope1·:1tor's lease relay of sn.id fii·st, sdeetor, the re-- 1 Oi' 

C'alling ;,;Pt. :mcl an -operator's plng-pt'.OYided sistance.of said supen·isory relay being such 
• wi_th a pl11rnlitr of kc~·s, a jack associated that the bnck .. rt>li.':tS(~ l'ela.v wiH not opern­
'"ith said '~:onnpc•tor with which said plng- is tiT'ely epergi:;;e in se1:ies witli t.hP super-. 
ndanh•rl to errgngP, one c;f said ke>'S adapted·, visory rela.y, as set forth. 

40 wlwn 'thrown one ,1'ay to conneet the opera- 15, I11 a trimking telephone system, a se- 105 
tor's s(•t direetfv· to the connector. Hnd when lector ·inritcli, a connector, a back-release rc­
'tlmnr,n lll thr 'ot]l('r direction to canse the Jay at the selector, ll coniJie of snpervisof'_',;. 

. re-le:1se of the corinrctor, and another of. said relays at the cminector, energizing circuits 
kf:.);$, adapted when operated to make th,e for ~aid superYisor.r relays, said circuits in-. 

46. dr;p:fl(wtor lmR~' to all the selertors., · • cludmg the back-rekase relay, but tlw re- uo 
''ft ·rn •a trm)king te.lephone, system, n se- sistance of _said supen·isory re.la.n, being 

.foctm· sffitch compdsin_g a ·snpe.rvisifry re~ snch thnt the snid hack-release relay will 
l:i)-. a s11peniso1-y sign:i.l controlled,thereb~r, t10t operativl'ly energize oYer a citcuit con­
n hnsy signaling machin.e, and a hlisy ·circuit· taining .said snpt-rvisory relnys in nrnltiple. 

50 from the hl!S:V machine; .said circuit con- Hi. Ju a trnnking telephon~ system, n. 115· 
t1'.plle<l by s:1id rel::iy. . . • main central office comprising an operawr's n. In n :trnnking _telephQne system, .a se- ~1qnipment and first iu1cl second selectors, •{1 
Jt,1·tor Rwitch comprising .n supervisory re- s11b-central . stnti<m having a connectoi:, 
la,v; tnmk lines including vi.>r,tical and .ro- means at the mnin central office for plug-

55 t:ir-y condnctors extending to. said switch, ging directly onto the line leading to the 120 
arnl a normally ojwn· h11s.Y · signal circuit to ·conne~tor and ma.king· the '"connector. busy 11 
the vertjcal tn1nk con<lnetor confa·olled hy at th~ second~sel~ctors, means :for opei·ating 
the Sl!J)~'.ni8(-H'V relav. , the said connector to establish connection 

10., In a tr1inking· telephone ·system, a se- with the line, a back-bridge relay'·and a pri-
60 ledor switch, n, trunk line inchiding verti-. vate circuit relay for said connectoi•, a pair 12'5• 
.\ ·(sitl nnd rnfary conductors extending to said of condensers in the liii.e circuit at the snh~ 
,'.\1\•switch~ .a supervisory relay in said switch central station, means for· ene.rgizing the 
. 'hi·id,ged between ·the rotary conductor and· hack-brfrlge relay for short-circuiting said • \ 

. g-1·01mdjn a normally closed circuit, a ros condensers, means by which the op('rator , 
~5··tH1'.J' ]iJlt rc~lay c011tuwted betwl!en the non- may then test the called li.rw, and means hy I3Ci 
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which the private circuit of the connector 
may be opened by energizing the private 
circuit relay, whereby the connector may 
be caused to connect with the busy line. 

5 17. An automatic teler)hone exchange sys-
tem comprising first-selectors, second-selec­
tors and connectors, and a manual switch­
board provided with rt jack for each selector 

.and connector and a signal common to said 
10 first selectors. 

18. An automatic telephone exchange sys­
tein cornprisiug first and second selectors, 
and a manual switchboard proYided with a 
jack for each selector of the exchange and 

15 a signal common to said first selectors. 
HJ. An antomatic telepholl(e exchange s_rn­

teill comprising .first-sclcdot·s, secornl-s(d\'1:­
ton, and connectors, a manual s,Yitchbonl'<l 
pro1-ided wit!, a jack fin· cnd1 s\'lpdor a111l 

20 connector, said :i acks a1·1·a nµ:1•, I i 11 ;.(1·0111 >ci, 
1·isual :,;ignals'associnted with nIHl i11dient­
ing the f1ifferent groups of :jacks, and 1w•a11;; 
for plugging into said jacks. 

20. An automatic telephone exchaugc S.)'S-
25 tem comprising first-selectors, a manual 

switchboard provided with a jack for each 
selector of the exchange, said jacks at'l'ang,;rJ 
in groups, visual sig1rnls associated with and 
inclicatrng the different groups of :jacks: and 

30 means for plugging into said "jacks. 
21. .A.n automatic telephone exchange sys­

tem cmriprising first and second selectors, a 
manual switchboard provided with a jack 
for each selector of the exchange, said jacks 

35, arranged in groups, .visual signals asso­
('iated with arld indicating the different 
groups of jacks, and means for plugging 
into said jacks. 

22. An automatic telephone exchange sys-
40 tem comprisirig automatic connectors for 

. completing connection with the lines of 
called subscribers, . a manual switchboard . 
proviued with a jack for each connector of, 
tlw exchange, said jacks arranged in gr~ps, 

45 visual signals associated with 'and indicat­
ing thedifferent groups of jacks, and means 
for, plugging into said jacks. .. 

23. Au- ::.utomatic telephone exchange sys­
tem comprising subscribers' lines, automatic 

50 means for trunking calling lines· into con­
nection 'with the called lines, a manual 
switchboard provided with jacks corre­
sponding to the different. trunks of said 
automatic. I'neans for trunking between sub-

o5 scribers, • said jacks arranged in groups, 
• visual signals associated with and indicat­
ing the different groups of jacks, and means 
for plugging io.to said jacks. 

24. An automatic telephone exchange sys-
60 tern comprisin,i- subscribers' individual 

trunking switches, automatic. means £or ex­
tending connection from the individual 
switches to the call:ed subscribers, and a 
manual • switchboard equipped with· jacks 

65 ana. visual signals and testing device~ £or de-

termiuing the condition of any poi-tion of 
said automatic means. 

25. A telephone exchange system compris• 
ing subscribers' lines, trunks and automatic 
trunking switches for extending connection 70 
from calling lines to ca llecl lines, a mannal 
switchboard s1iitabl v counected with all of 
the different tnrnks; and means on saill 
switchboard for tracing a call from any call­
ing line through the different trunks and -ns 
switches to a11y en lled line. • 

2n. An aittomatic telephone exchange sys­
tem comprising sn bscriher-controlled auto­
matic switches, a manual switchboard smt­
ably connected with said switcbe~, visual 80 
signals on saill switchboard, adapted to in­
dicate off-nol'll1al switches, :1'nd means_ at 
sai(l s1Yitelihoard for locating the off-n<)rmal 
s1,·itf'lws. • 

:J.i' .. \ n :i Htonrnt ic telephonP exchange sys- 8'5 
tP111 <'')lltprising slll>s1Tilwi:-rnntrolled auto-
111ati<: switches ;irranged in groups, a 
111anual s.\\·itchboanl pl;OYicled with visual 
signals for inrlicating off-normal switches, 
arlaptrn1 to dP~ignalc the gniups in which 90 
the off-Hormal switches will be found, and 
means at said switchboard for then definitelv 
locating the off-normal switches. . ... 

28. A telep~10ne exchange system compris-
irnt subscribei·-controlled autoniatic con- 95 
ne'ctors, each connector. provid(;.<;l with a· 
s,1·itching de,-ice -having three positions, a 
manual switd1board suitably connected with 
said connectors, and means a.t said switch­
board for locating • off-normal connectors, 100 
adapted to show whether the off0 normal con­
nectors are in either first :.nd second posi­
tions or thfrd position. 

29. An automatic telephone exchange sys-
t.ern comprising subscriber-controlled auto-- 10s 
nrntic cimnectors, .each connector provided 
with a switching devfre having three po­
sitions, a rmimrn.l switchboard suitably con­
nected with said connectors, and visual sig-
nals disposed on said switchboard, some of u o 
said signals indicating first or second posi-
tion of the connectors, and other signals in­
dicatjng third position of the connectors. 

30. An automatic telephone exchange sys~ 
tern, comprising suascriber-controlled auto- 115 
matic connectors, each connector provided 
with a switching device, ·having three posi­
tions, a manual switchboard suitably con­
nected with said connectors, and lamps on 
said switchboard to indicate either the first 12c 
and second positions or the third position of 
the connectors. • . 

31. An automatic telephone ~xchange sys- , 
tem comprising subscriber-control1ed · auto• 
matic switches, a manual switchboard suit~• iiii 
ably connected with said switches,. lamp sig- . 
nals on said switchboard, autoniaijc me,~s•· .. , 
by which a lamp signal is disphtyed \1,liile_ . 
air automatic switch is in operation ~d re- . 
tired upon the completion of such operatio_n, 130 
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19 and means at S!tidswitcfiboard for locating iudifid11nl :Switeltes. a11d lll!'a11s :it siii(l oif-norntal. switches. ' • switchboal'cl fo1· etfec:ting the n'lt•n.-;e of auy • 32. A telephone excha.rige system compris-. off-normal fr1clil·i<l11nl switches. mg first ancj second selectors, a manual . 40, A telephone Pxchnnge systen1 com-5· switchboard suitably connected with the said prising- subscriber - controlled a11tomatic ;o second-selectors, and means at said switch- switches, n1eans opernb]p by said ,mitd1es board for locating oft'-:qormal seconcl-se- for indicating off-nornrnl switc!Jps, and a lectors. •• • 1n1mwil switchboard equipped with rnt•:rns 33. A telephone exchange system comp•ris- for effecting the relense of 1111.v off-normal 10 • _ing first and second .. selectors, a manu·a1 switches.. · i> switchboitrd, a plura.Iity of jacks disposed on 1,L .A telephone exchange · systen.1, com­s11id sw:i;,,~hboard., there being a jack for each prising snbscrihtws' lines, trunks and illlto: second-selector, hank tenniI;ials comiected in matic switches for extending eorrnection multiple ~,ith said jacks, and it signaL~om0 
• from calling lines to called lines. ai1to111;1tic 15 mon to said first selectors. • • :means for indicating ofl'-normnL switclll's, sa. •• 84. 1\ teiephone exchange system compris- and meims for traci:ng the eonrwC'tion from ing subscriber-controllecLaut<>matic switches, auy calling- .line thrnugh the di ffen'nt trllliks · each switc:h p1;ovided ,vith a bank of tru:nk nn<l off-normal switd1es to anv .::Jllt>d Jim•. terminals arranged in di1ferent levels,. said '· ±::l. • A.n automatic tclephom: cxclia11_ge s_vs- , 20 switches :lrranged in different groups corre- forn comp,i,;iug fir·st-Relectol's, se('O~Hl-sde•i:. 8,i • sponding to the different J.evels o{ the hanks, ton; and c01meetors, the latter h:n·ing wrti­n _ manw1l swit~:hboa:rd, and strips of jacks •ca.I motfon to s,•l(•ct a ,!!."ro11p and 1·<ital'_v uw­chsposed on said switchboard, each strip of tion to connect with the (ml!cd li11e tlrnl'ei11 . • ineks indicating a, d{ffereht' level in the a mamml switd1boa1·d p1·01·ide.<l with a ja('k 25 • banks. fc>r' enc.h selector and eon1wcto1·, ;;i1id jacks 90 BJ. A telephone exchange system coinpris- arranged in gro11ps, viimal signals associated ing subscriber-controlled automaticswitches, with and indicating the diffei·t•nt groups of each sw'itth provided with a bank of trunk jacks, tmd means Jor plugging' into said terminals. arranged in different leveJi, said jacks. ·· . 30 switches arranged in different groups corre- 43. A:ri. automatic telephone exchange s,vs- ~5 . sponding,to the different leveJs of the banks, tem comprising first-selectol's having verti-a manual switchboard, strips of jack~ dis- cal motion to select a gro11 p and rotltry, posed orf said switchboard, each strip oJ motion to conn(\Ct with a trunk line therein,. ,Jaeks. indicating a different level in the · a manual switchboarfl prnvided with a jnck 35 banks, a •visual signal for ea~h strip •.>f jacks, for .each selector of the exchange, said jacks 10·0 and means for loco,ting the Jack COl'J.'(~spond- arranged_ ·,in grnups; visual sigrrn.ls asso-ing. to any off-normal switch. . .. . ciated with aqd indicnting the 1lifferent '. 36. A. telephone exchange system compr1s- groups o:f' jacks, and means for plugging · jng connectors, a marrnal switchboard pro- into said ·jacks. 40 Yi dud with a jack for each connector, means • ,a. An automatic telephone exchange s,vs- 105 for locating the jacks of off-normal· con- • tem comprising· first all(l seeond S(>led,m·s 1rnctors, and means at the switchboard for.ef- hnving ver~ical motion to sel_ect a gro111i a_11d focting' thl\ release of nny off,norn1aJ con- rotarv mot10n to connect with a trunk lrne 11ectors. ,.,, t'herel'ii,. a. marrnal. switchl>o;il'd provided, 

4i.i 
:n. A: telephone •. exchange . s,vstern ·com- "uth a j:rnk fol'. each sele>.ctt,r of the {'X- llO prising fi1:st and second selectors. a •manunl clrnnge, said ja('ks ar1·anged,'i11 grnups, Yis-. sY1•itchbonnl provided with u, jack for each • ual si1mals .associated wit!}' nnd indic11tiHg second-selector; means for locating the jacke; · the different groups of jacks, and menns for corre8ponding .,,to off-l)(mnal • second-selec- plugging intfi sai<l jackf.;. 50 tors, and rnear.is al the switchb.oard for ef- 4/l. An :uito.111atic telephone exclrnnge S,V8· U5 fecting' the re.li:>ase of any off-nprmal;secondc · tem comprising a utouiatic connectors for· selectors. • • • completing i:011nection wlfo the lines of il8. A . falephone: exehnn1re system com- citlle<l subsc1·ihers, 1,rnvin~·- \·prtical 111otion prising f:irst-sdectors, n rrntm1a,l swit,chbonrd to seleet a gmup 1111d nita1·y HH.>tion to eon-55 pn,vid(H! 'tith means for focating-'off:nor- nect with the callql linil th<•niin. a lllalllla.l 120 .lllnl firsl-sPlectors. and rneans at said switch~ s,vitchbo:11·11 provi(l<•d \\-ith a .iad, for e:1ch lio:ird Tor dfeeti~Jg', tlie,;{i-eJease pf ariy otfc c:oniieetm· o,,f tlw .lx(,IJ:111gL•, said jncks HI'· norr'/1:tl''f\1·,yt-sp](;doi,:s. • ' . ' . ' ranged in g-rnups, ,·is11al c1ig-nals associated: JW. A • telepfrcme .exchange ~J1stein coma with and indicating- the ditfenmt groups of GO ''llrisihg subscribers'· liJ1es; 1m iridivirlnal ,ia<"lrn, aml 111pans '.fo1· 'ill11gging i11to snid 12,<;; i.r1rnking- switch forei1d1 subscribej•'s. line, a :iadrn. ,, lrrnn11al switchlmanl provided ,,r'th a jack ,rn. :\.11 a11tmrial;ic fofophone exeha11ge s_v~a fol' e:wl1 tnmk lel)din~ fror!1 8t1~d individnnl te111 cou1prisi11g c111bscrihf•r,-;' lines, automatic ,"1\ iti-111:"·, !lll::ins at s:wl "sw!tchbo, ri1 for lo- nieans for ti·1mkin_g \<•.:illing lines irito .con-• ll5 cati n,:! thu COl'l'l'Spon.drn~. to oflr1oi·mal llection with the called Ii Iles, having V('l'ti- 130 
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cal motion to select ·a group and rot1u·y mo­
tion to connect with the called line therein, 
a manital switchboard provided with jacks 
corresponding to the different trunks of said 

,s automatic means for trunkinii: between sub­
scribers, said jacks arranged in, groups, vis­
ual signals associated with and indicating 
the diffe1Jent groups of jacks, and means for 
plugging into said jacks. 

_10 47. An automatic telephone exchange sys­
tem comprising subscribers' • individual 
trunking switches, automatic means for ex­
tending • connection from the • individual 
switches to the called subscribers, ]laving 

15 vertical motion to select ft group and rotarv 
motion to connect with the called line ther~­
in, and a manualswitchboard equipped with 
jacks and visual signals and testing devices 
for determining the condition of ariy ·por-

20 tion of said automatic means. • • 
-!8. A. telephone exchange • system coni­

)ll"is.i:ng subscribers' lines, trunks and .auto­
matic trunking switches for extending con­
nection from calling lines to . called lines, 

25 having vertical motion to select a group and 
rotary motion to· cpnnect with a trunk line 
therein; a manual switchboard suitably con­
nected with all of the dlfferent trunks, and 
means on said switchboard for . tracing a 

30 call from any callins;. liue through the <;lif­
ferent trunks and switches to any called lme. 

49. A telephone exchange system com­
P.rising subscriber-controlled automatic cone 
nectors having vertical motion to select. a 

35 group and rotary motion to connect with 
the called line therein, each connector- pro­
vided with a switching· device having three 
positions, a mamrnl switchboard suitably 
connected with said cop.nectors, ·and means 

4.0 at said swit~hboard for locating off-normal 
connectors, adapted to show whether the 
off-normal connector.. are in either first .and 
second positions or third position.· 

r30. An automatic telephone exchange sys- • 
4_5 tem coinprising subscriberc<iontrolled auto­

matic connectors h1iving vertical :motion to 
select a group and rotary motion to connect 
with the called line therein\ each connector • 
provided with a switching device having 

so three positions; a. manual switchboard suit-
• ably connected .with said connectors, and 

visual signals disposed on said switchboard, 
some of said signals indicating first and sec­
ond position of the connectors, and other sig-

55 n~ls indicating third position of the con­
nectors. 

51. An automatfo telephone exchange sys­
tem· comprising subscriber-controlled auto­
matic connectol"l'I having vertical motion to 

60 select a group and rotary motion to connect 
with the called line therein, each connector 

• provided ·_ wit)i a switching device having 
three positions.; a manual switchboard suit­
ably connected with said connectors, and 

~5 lamps on said switchboard to indicate either 

the first aPd second positions or the third 
position of the connectors. . • . 

52. A telephone exchange system compris-
ing first. and second selectors having vertical 
motion to select ·a group and.c, rotllry motion 70 

to· connect with a trunk li:o.e·therein, a man-
ual switchboard suitably connected witb. the. 
said • second-selectors. and means at said­
switchboard for locating off-normal second-
selectors. 7 5 

. 5;3_ A teleplHme exchange system compris-
ing connectors htwing vertical motion to se­
lect a group and rotary motion to connect 
with the called line therein. a mannal switch­
board provided with a .jack for each con- ~o 
nector, means for locating the jacks of off­
normal connectors. :incl mean!! at the switch­
board for effecting the release of any off­
normal connectors. 
• 54. A telephone exchange system cori1pris- 85 

ing first and second selectors having vertical 
motion to select a group and rotary motion 
to-cminect with n trnnk line therein, a man-
ual switchboard prOYided with n j:~ck for 
each second-selector, means for locating the 90 

jacks corresponding to off-riormal ,second­
selectors, and means at the switd1bC1 'trd for 
effecting the release of any ofl:normal se·c-
ond~selectors. , , • 

5/'i. A telephone exchange system compris- 95 

ing first-selectors lun-ing vertical motion to 
select a group and .rotary motion to connect 
with a trunk line thei'ein, a manual switch-. 
board provided .with means for locati.,1g off­
normal first-selectors, and means at said :i.00 

• switchboard fo1· effecting the release of any 
off-normal first-selectors. 

56. In a telephone system, trunks divided 
into groups, jacks for each group, the jacks 
of each g1·oup lined up into strips, the 105 

variotts strips grouped together, a visual sig-
nal for each group of jacks under the com-
mon control of the corresponding group of 
trunks, and an audible signal for each trunk. 

57. In a telephon{l_ system, trunks divided 11_0 

into groups, jacks for eacl). group, the jacks 
of each group lined up into strips, the 
various strips grouped together. a Yisual sig-
nal for el).Ch group of jacks under the com-

. mon control of the correspo1iding group of 115 

trunks, an audible signal for each trunk, an 
atitomatic switch for each trunk for control-
ling the signals associated with each· .trunk, 
said automatic switch provided ,vith means 
for extending a circuit connection from. a 120 

trunk of one of said groups to a trunk of 
another one of said g-ro11ps. 

58. In a telephone system, a .subscriber's 
line, a plurality of trunk lines, an automatic 
switch, an operator's position, means for 125 

operating said switch to extend a connection 
from sa•id line to one of said trunks, an_cl 
means for :i:utomatically switching said con­
nection to said operator':;; board in case said 
trunk line is out of order. • 130 
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59. In a telephone system, a subscriber's 
line, ·an automatic switch, a plurality of 
trunk lines, an operator's position, means for 
extending a connection from said line to said. 

5 switch, means for then operating said switch 
,to c<:mnect w_ith one of said trunk lines, and 
means for signaling said operator in case 
said trunk line is out of order; 

6-0. An a1i.tomatic telephone exchange sys-
10 te:m, comprising first selectors, second se­

lectors and connectors, a manual s,vitch­
board provided with a jack for each selector 
and connector, a supervisory visual signal 
common to the first selectors, a supervisory 

16 visual signal common to the second selectors, 
a· current for operating the same, another: 

I 

I; ,, 
! 

source of signaling current common to the 
first selectors, another source of signa.ling 
current common to the second selectors, and 
means responsive to said source common to 20 
the first selectors for producing au audible 
signal of a certain character and responsiw· 
to the signaling current of the secdhd se­
lectors for lJI"Oducing .an audible signal of a 
different character. 25 

Signed by me 11t Chicago, Q.ook county, 
Illinois, this 10th dtt'Y of May, 1907. • 

ALEXANDER E. KEITH. 

-witnesses : 
l:lAmtY J. Gul"rMAN1 

EDWARD D. FAL}]S. 
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