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U~-v-:ITED STATES PATENT OFFICE. 
EDWARD D. FALES, OF LA GRANGE, ILLINOIS, ASSIGNOR TO AUTOMATIC ELECTRIC 

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

TELEPHONE TRUNKING SYSTE]YI. 

1,143,820,. Specification of Letter's Patent. Patented June 22, 1915. 
Al;lplication filed Mal:'eh 30, 1900. Serfal No. 486; 725. 

To all wJ+om it rnay concern: erate simultaneously at th2 instant that the Be it known that I; EPWARD D. FALES, a master switch stops and, ·seize the same 55 citizen of the United States of America, trunk. 
and :resident of La Grange, Cook county, Objects of my invention are, therefore, to 

5 Illinois, have invented a certain new and provide means whereby the line switch of a useful Imp1·ovement in Telephone Trunk- subscriber who removes his receiver. while ing Systems, of which the following is a the master switch is moving will be locked 60 spedfication. • ' and so retained until the subscriber releases, My invention relates to automatic tele- said subscriber, of course, not getting a 10 phone systems in general, :for example, au- number until he calls again; to provide tomatic tekphone systems in which switches means whereby a subscriber who has been of the Strowger type are employed, such as thus locked by attempting to call while the 65 ~lectors and connectors ·of the general type master switch is moving~ is enabled to re­shown and described in United States Let- lease and restore his apparatus to normal 15 ters Patent Nos. 815-,32l and 815,176, issued upon receiving the busy signal, whereby he March 13, 1906, to Keith, Erickson and may make a call after releasing; to provide Erickson; and is especially applicable to au-· means whereby secondary switches· :which 70 tomatic telephone systems in which switches are seized while the master switch control-of the so - called Keith type are •also em- ling the same is moving may also be locked 20 ployed. My invention is applicable where in connectioll with the busy signal appa­Keith • ic,-witches are used individual to each ratus; same qs the fo1e switches; to provide subscriber's line, and where they are m~ed as means whereby a subscriber who, having 75 secondary switches-that is, where they are seized a secondary switch and been thus lJsed for the purpose of making all of the locked on the busy apparatus, may release. 25 numerical switches of a certain denomina- and restore the apparatus he has brought tfi:n\, such as second selectors, common to all into use, so that another call may subse-of the subscribers of an exchange, or co.m- 1uently be m;i.de; and t0 provide other fea- so mon to more than one group of one hundred , tures of improvement tending to increase the subscribers, as far example, common to efficiency and serviceability of an automatic 30 a number of groups of the so-called Keith telephone system. 
units. To the foregoing and other useful ends, More particularly, my invention relates my invention consists in matters hereinafter 85 to systems employing Keith switches of the set forth and claimed. • kind-that are controlled by a common mech- • In the accompanying drawings, which are. 35 anism known as the master switch, which a part of this specification, Figure 1 is n master switch is designed to select the next diagrammatic representation of a circuit idle.trunk to be used by the next calling sub- established through apparatus of the charac- 90 scriber as soon as a rubscriber has made a ter .described by a calling subscriber A. '(he call, and which, while thus operating to find ·current for establishing this connection is . 40 the next idle trunk line,• prevents any sub- here shown supplied by a centralized battery scriber :from operating his line switch until B (see Fig. 3). • It is not necessary, how­the.master switch comes to a standstill. The ever, that a smgle battery should be used. 95 • Keith switches aforesaid may be of the char- It is to be understood that any number of acter which are normally ready, at any h1- batteries may be used, d~pending upon 45 stant that the master switch is still, to seize whether all of the switches are in one ex-a preselected idle trunk when a subscriber change or not, and even in one exchange it removes his receH·er, and thus, connect the is not necessary to use a single battery. ~he 100 calling line with 1· e preselected idle trunk. said cir<;mt. (Fig. 1) is established through One objection heretofore· has been that if the subscriber's individual line switch C, as 50 two or more subscribers remove their receiv- shown. This individual s'witch C is, of ers while the master switch is mmiing, the course, one of a group of individual switches; individual switches o:r these. subscdbers who., one hundred, for example, all of whlc1tiniay 100 have thus removed. their receivers will op- . be controll~d by a commt,n :master ~witch 

J 
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indicated in this figure at D. It should be well known. The general mode of opera­
understood that the coil at the extreme left tion of the line switches is also described 
of the master switch D, located between the in British Patent No. 26,301 of 1906. • 
said master switch and the busy coil, is not Fig. 5 illustrates diagrammatically the 

5_ a part of the master switch, but is individual essential mechanical features of the master 70 
to the subscriber A. After passing through switch D shown in Fig. 1. • •• 
the line switch C the circuit is shown extend- Fig. 6 is a modifica~ion of the circuits of 
ing through the so-called first selector K the master switch D shown in Fig. 1. 

Fig. 2 is likewise a diagram, showing a. In the ·particular form of. line switch 
10 continuation of the circuit show11 in Fig. 1. herein illustrated the 'usual plunger is car- 76 • 

Siiid circuit is shown passing through a sec- ried upon the end of the plunger arm 26 • 
ondary • switch F, . which is also one of a which is controlled by the magnet 250. This 
group of similar switches. It may be well magnet also controls the two relay arma-· . 
to 'call attention to the fact that these cir- tures 18 and 35, and comprises four wind-

15 cuits are shown returning to battery B by ings, namely, a pull-in winding 20, a cut-off 80 
way of the grounded terminal G; but this, winding 51, a line winding 8 and an aux- ' • 
of course, is not a necessary arrangement, iliary winding 21. Owing to the fact that 
and battery B need no€ be grounded at all. the core of the magnet 250 is attached near 
The secondll •·y switch F, as well as all of the center of its length to the bra_cket 252, 

20 the remaining secondary switches of the to which latter are pivoted the armatures 26, 85 
same group, may be controlled ·by the master 35 and 18, the magnetic circuit of the wind- ' 
switch H. It should . be stated that the ings 20 and 51 is separate from that of the 
switches which a master switch may control windings 21 and 8. with this arrangement 
need not be a definite number; one master the armatures on the upper end of the mag~ 

25 switch may, for example, be arranged. to net are not affected by the windings on the 90, 
control only twenty-five switches, or only .lower end, and vice versa. Of the two wind­
fifty switches, or any other number which fogs on the upper end of the. magnet the 

. may be conrnnient. After passing through winding 20 is the stronger and, when en> 
the. secondary switch F in Fig. 2 the cir- ergized, operates both the plunger arm 26 

30 cuit is· shown passing through the second and the armature 35. The winding 51 _ is 95 
selector • I. _ not strong enough to attract the plunger 

Fig. 3 is also a diagram, and shows an ex- a,m 26 from its _normal- position, but will 
tension of the circuits after passing through hold it in its operated position after it has, 
Fig. 2. This circuit, it will be .seen, ex- once been pulled down by the winding 20. 

35 tends first to the switch J, known as a con- :My invention is illustrated in the draw- 100 
nector switch, thence thJ:ough the line switch ings in combination with a two-wire· sys-
C'. of the called· subscriber, and then to tem, and when the calling subscriber re~ 
the called subscribe~ K. It ;will be obvious, moves his receiver he disconnects his bell 2 
of course, that the;line switch C' may be from across the line and closes the 'line cir-

40 a line switch of the same group as the line~ cuit throµgh the springs 3 and 4. The call,: lOi> 
switch C, in which case it would be con- ing device at the telephone is. the ordinary 
trolled by the master switch D. .It is as- automatic calling device used.in connection 
sumed, however, for convenience of illus- with the Strowger system and apparatus of : 
tration, th_at the switches C and C' d:o not the general character already described. 

46 belong to the same group, and are, therefore, There is this difference however, that the 110 
not controlled by the same master switch. impulse wheel 5, instead of operating to . 
The only part of • the controlling master dose . a circuit intermittently as it returns 
switch of the line switch C' shown is the toward normal to serid impulses to the cen­
relay L. The switches C and C' are, of tral office, opens the line circuit• intermit- , 

50 cour:se, th~ same_in a~l respe~ts. . tently f~r t~e same purpose .. This opening ·11'5 
. Fig. 4 is a simplified _diagram illustrat- ?f the cir_cmt for producing the operating • 
mg all of the_ switches i_n _a ten thousand . i~pulses is a?complished through the mes 
system. In _this figure, 3 is :intended t~ r~p- di.um of the impulse swings 6 and 7 .. It 
resent ten, and three grOUJ?S of three is m- • will be understood, of comse, that impulse 

66 .tended to represent ten trmes ten, or one wheel is shown in Fig.-· 1 in back view the 120 
hu1:1ilred'.r On . this sheet the calling ~ub- di_al being behind the impulse wlieeL' • In 
~cnber No. 10,001 and the called subscriber Fig .. 3, however, the reverse is the case.: . 
N1.,. 1,110 are sho'Yn, The general mode of·, When the subscriber removes his receivei, 
oj:>e~·ation of the line a_nd m~ster switches is' and closes the switph hook spririg7 3 and.4 • • 

oo sim1la1: _to that d~scribed m the W estei'n an energizing circuit is closed through th;. 125 
Electrycian of Chicago of J anua;y 11, 18 line winding 8 of the line switcli C. . The . 
amt 2<>, 190K . The ~ener~l op_er~t10n of-"the current in this circuit, it will be seen, flows 
se<;onda~y swi~ches 1s quite s1m1la1' to that from ground G' through the. line sw'it_ch 
o_f the line switches, and the general. ope~a- springs 9. and 10 to the positive line ·con-

,,(i5 tion of the selectors and connectors 1s qmte ductor 11, thence through the telephone 130 
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springs 4- and 3 and the impulse springs 7 
and fi. through the primary winding of the 
induction coil 12 and the transmitter 13 to 
the negatiYe side of the line 14, thence Yia 

5 the line sv,·itch spl'ings Hi and Hi to and . 
through tlw line "·irnling S to the battery 
1ea<l 17, a1.Hl through battery B to ground G. 
~'-S soon as the line wim1ing 8 receiYes en-

• _ergizing cnrrent, the line armature 18 is 
;v:•nttrncted and the spring 1!) is ,:arried into• 

i:"'ngagement ,Yith the ground spring 9. As 
a result a local energizing circuit is s~t up 
thro\1gh the pull-in winding 20 of the line 
switch magnet. The current in this circuit, 

15 it • will be seen, flows from ground G' 
through the springs O and rn, through the 
pnll-in ·winding 20, holding winding 21 on 
the same section of the line s,vitch magnet 
core with the line ,vinding 8, thence through 

20 the indiYiclual springs 22 and 23, and 
through the common springs 24 and 25 to 
the battery lead 17, thence through lmt­
tery B to ground G. When the pull-in 
·winding 20 energizes, the plunger armature 

25 :JG is attracted, and the line switch hank 
springs 27 and 28 are pressed into contact 
as a result. Bv the same act the bank 
springs \W and 30 are pressed into contact, 
aml the springs 31 and 32 are pressed into 

30 contact, and the springs 33 and • 34 are 
pressed into contact. The· bridge-cut-off ar­
mature 35, which is a much lighter armature 
than the armature 26. is attracted at the 
same time :Yith the arniatnre 26; but its op-

3 5 eration is insured by the armature 26 which, 
upon being attracted, drives the bridge-cut­
off armature 35 to its attracted position. It 
will be- understood, of course, that the plun­
ger of the line switch C, at the time that the 

10 line switch C is energized, is standing oppo­
site an idle trunk line, which trunk line, it 
is assumed, in this instance is the trunk line 
running to the first seiector E. This trunk 
line, it should be stated, has a set of mul-

45 tip1e contacts-, not only·in the line s,vitch C, 
but in every other line switch of the same 
group. The multiples are not shown, as it 
is ,not considered necessary. It is through 

50 
the medium of these mnltinle contacts that 
the various line switches in the group con­
trolled bv the master switch D have access 
t,o the first seiector E. 

The master switch D is provided with ,a 
bank a having a number of contacts equal 

65 to the number of trunks allotted the master 
switch to be presmted to the line switches 
which it controls, one at H time. These con­
tacts are indicated at b. Common to these 
contacts there is provided in the bank a a 

r,,_ 
segment 36 connected to the master switch 
relay 37. As indicat,ed in the drawing, the 

. contact in the bank a representing the trunk· 
which terminates in the selector E is the 

65 contact 3S, and before the line switch C op­
erates, the master switch bank wiper 39, 

which is nuder the control of the master 
switch motor magnet 40, is in a position to 
connect the contact 38 ,Yith the segment 36, 
thus maintaining the master switch relay 
37 in connection with the conductor 41 and 70 

with the multiple contact. 34 and all other 
multiple contacts 34 of the group controlled 
by the master switch D,. one of which is 
provided for each line switch C. It will 
be obvious that ·when the circuit is closed 75 

by the bank springs 31f and 34, when the 
line switch C operates, the master switch 
relay 37 will energize, The current will 
flow from ground G3 through said relay, 
through the master switch bank segment 36, 80 
wiper 39 and contact 38 to the condnctor 
41, thence through the line switch hank 
springs 34 and 33 to the battery lead 17, 
thence through battery B to ground G. The 
relay 37, upon energizing, closes an energiz- 85 

ing circuit through the motor magnet 40 
by pressing the springs 42 and 43 into con­
tact. The magnet 40 is provided with an 
interrupter arrangement comprising the 
springs 44 and 4fi, so that it will continue 90 

to energize intermittently as long as a cir­
cuit is maintained between the E>pring 44 
and th~ battery lead 17. The arrangeme.n.t 
shown 1s such that as soon as the magnet 
40 _ energizes the first time, the springs 4G 9::, 

and 47 are pressed into contact by the cnm 
wheel 48 and are maintained in contact un-
til the master s,Yitcli wiper 39 engages a 
contact b of the next idle trunk which, as 
shown, is the contact between the contacts l (;O 

38 and 49. Of course, it is evident that had 
the trunk represented by this contact been 
busy, this contact would haYe been found 
sonnected to the battery lead 17, and the 
master switch would not ham stopped on 105 

the contact 39a for the reason that, although 
the springs 46 and J7 break contact as soon 
as the wiper 39 reaches the said contact in­
termediate the contacts 38 and 49. and al­
though the relav 37 deenergizes as soon as ll0 

the ,viper 39 lea"ves the contact 38, the l'eb.x 
37 again energizes as soon as the wi'per 
strikes the said inteiwediate contact; if the 
said contact is connected to the battf'rv lead 
as stated. Of course, it is obvious -that un- 115 

der these conditions the master switch will 
not stop until a· contact b is found which 
is not . guarded. If all of the trunks are 
bhsy, then :the master switch D will con­
tinue to operate, thereby moving back and 120 

forth the . master switch wiper 39 and all 
idle plungers in engB'gement with the shaft. 
The connection between the master switch 
wiper 39 ·and the gear wheel 50, which is 
rigid with the cam 48, is not direct. The 125 

'.viper 39 is rigid with the plunger shaft-
that is, the shaft which is engaged by all 
of. the plungers when ·they are absolntel.v 
restored. • The reciprocating "action between 
the ·gear wheel 50 and the phm:ger shai-t:that 130 
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carries the wiper 39-is made possible by con­
necting the shaft with the gear 50 through 
the medium of an arm. This arm is con­
nected with the wheel 50 by a ball and socket 

5 joint at a point on the side of the gear 50 
somewhere between the periphery and the 
center.- The said arw is also connected at 
the other end with the plunger arm by a 
forked pivot. Thi~ arm niay be moved in . 

18 a plane parallel to the plunger shaft, but 
not in ;a plane at aJJ. angle thereto. 

Wh.en the line switch C operates to press 
. the ba,nk springs 31 • and 32 into contact, as 

already explained, it will be seen that a con-
15 nection is established between the bridge­

cut-off winding 51 of the line switch magnet 
and. the spring 52 of the first selector E. 
It will presently be pointed out how, as soon 
as this circuit is established, the spring 53 

20 is carried into engagement ,vith the spring 
52, and the whole circuit set up through the 
bridge-cut-off winding 51 for retaining the 
plunger arm 26 attracted. As soon as the 

• bank springs 27 and 28 on the negative side 
25 of the line, and the springs 29 and 30 on 

the positive side of the line, are pressed into 
contact, as described, an energizing circuit 
is established through th_e line relay 54 of 
the first selector E. The current in this en-

30 ergizing circuit flciw_s from ground U" 
through the winding 55 of the line relay 54, 
through the side switch wiper 56 (in first po­
sition) to the positive side of the line, thence 
through the telephone to the negative side of 

35 the line, through the side switch wiper 57 
(in first position), through the winding 58 
of the line relay 54 and to battery. The line 
relay 54, upon energizing, separates the 
springs 59 and 60, carrying the spring 60 40 into engagement with the •spring 61. An 
energizing circuit is, therefore, established 
through the slow-acting relay 62. It will be 
seen that current. flows from ground G4 

through the springs 60 and 61, relay 62 and 45 to battery. The relay 62, upon energizing~ 
presses the springs 52 and 53 int0- contact, 
as already stated, thereby sending holding 
current through the bridge-cut-off winding 
51 of the line switch C. This current flows 50 from ground G& through the said springs 53 

• and 52, conductor 63, • line switch bank 
springs 32 and 31, bridge-cut-off winding 51 
to battery. The armature 26 being already 

•. 
5 

attr~cted, the en~rg:y suppFed t~ough ~;he 
•5 medmm of the wmdmg 511s sufficient to re­

,.tain it in the position shown: While in this 
position, it will be seen that through the 
medium of the br:idge-cut-off armature 35 

60 
the spr~ngs 9 and 10 are·separated,·as well as 

• the springs 15 md 16 .. The object m sepa-
• rating these springs is to disconnect the line 

,relay winding 8 from across.. tli.e line. In 
order . to.; insure against a bm~zing ,action 

65 
.y.:hen th:e springs 9, 10 and 15, 16 are oper­

• a~the wind.ing·21 is proyided on that sec-

tion of the core with the line winding 8, in 
order to retard the deenergizing action of 
this part of the magnet of the line switch C, 
whereby the line armature 18 will not allow 
the ;spring 19 to, leave the spring .9 before 1c: 
the first selector 1G has had time to press the 
springs 52 and ,3 into contact. It will be 
seen that when the ,armature 26 is in oper­
ated position, the winding 21 is short-cir­
cuited, thereby rendering th;it section of the 75 
magnet sluggish for th4;i purpose stated. 
The slow-acting relay 62 of the first selector 
E, upon energizing, not. only operates. the 
springs 52 and 53, but also. separates the 
springs 64 and 65, carrying the spring· 65 • 8<l 
into engagement with the spring 66,. where: 
by connection is extended from the spring 
59 of the line relay 54 through the private 
magnet relay 67, and through said relay to 
the vertical magnet 68. • 85 

Assuming, now, that the subscriber A de-
sires connection with the subscriber No. 
1,110, he is ready to operate his dial by put-
ting his finger in the number 1 hole, draw~ 
ing the dial down until his finger strikes 9" 
the usual finger stop, and turning the dial 
loose. By this operation ·he· causes the im­
pulse wheel 5 to separate the impulse springs 
6 and 7 once momentarily. In so ftoj.ng he 
breaks the. energizing circuit. for .the line res 95 
lay 54 of. the first seclector E, thereby allow- • 
ing the spring. 60 to disengage from the 
spring 61~ engage the spring 59, and return 
into engagement with the spring 61. Al­
though the separation of the springs 60 and lOQ 
61 breaks the energizing circuit of the relay 
62, the armature- of. this relay daes not f;all 
back, because of the slow-acting character of 
the relay 62. This character is retained by 
slipping a spool of copper onto the core, as rno 
indicated by the square portion on the right. 

. -The engagement o:f the springs 60 and 5!) 
sends an impulse through the .private mag-
net relay 67, which is also slow-acting, and 
through the vertical roagnet 68; The cur- no 
r-ent in this circuit flows from ground "G' 

'through the springs 60 and 59 of the line 
relay S4; springs 65 and 66 of the slow-act-

• ing • and·so-called release relay 62, through 
·the private ·magnet relay 67 and the vertical 115 
magnet 68, side .switch wiper 69. (in first po-

·, sition) to bq..ttery. By ~nergizing .the ver­
tical magnet 68, the shaft of the .. selector E 
is raised vertiGally · one ~ep, carrying the . • . 
line wipers 170 and 71 arid-the private wiper 120 
72 up one step,.opposite the first contact of • 
th~ first level_ of the first selector bank. By 

• this operation the off-normal springs 73 and 
7 4 are permitted t9 engage as soon as the 
normal arm 75 • attached· to the -shaft is 125 
raised. By ,the .closure 'of contact between 
these springs the release magnet ·76 is placed 
in,coimection with battery, soth1J.t whenever. 
the relea::fe relay 62 deenergizes, tl\e switch. ;E will be restored. • - •. • no 
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. .At the same.· ti~e that the vertical magnet 
~8 energizes, the private magnet. relay 67 en~ 

· ~wgizes, closing the springs 77 and 78 into 
"cQ~tact, whereby a fiov of current is sent 

5" th1:()ugh the private magnet 79 from gro1,TJ.d 
, G1 'throrigh the said private magnet to bat­
. tery .. The private magnet relay 67, being 
slnggisb. in ·character, remains energized as 
long as impu)ses are being sent in; ·but as 

10 soon as the impuls(ls stop coming in, this re­
lay 61 has e.nough ti;me to deenergize,1 whi(.h 
in turh deenergizes the private magnet 
79. The priYate magnet, of course, as is 
well 1.'D.own, • and through the medium of an 

15 escapement, .r.ontrols the. side switch com­
prising the side s,ritch wipers 56, 57, 69 and 
30. "\Vith this arrangement, as soon as the 
private magnet 79 deenergizes the first time. 
the side switch is allowed to pass to second 

20 position. One result of this operation is 
that a circuit is established through the ro• 
tary magnet 81 and the auxiliary relay 82. 
(\1rrent flows in this circuit from ground G2 

through a set of interrupter springs 83, ro-
25 tary. magnet 81, coil 82, side switch 69 to 

batt~ry. The rotary magnet 81 now, of 
course, as is well known, intermittently ener­
gizes, rotating the selector shaft step by step 
into eng-aifenient successively with the 

30 trunks runti.ing from the first level of the 
first selector. This sfop-by~step operation 
continues until the first.idle trunk is found. 

'These trunks are, of course, protected by 
ground potential, and. i:f the first trunk is / 

35 busy1• th:e private '\vip--er 72 will be rotated 
onto a groimcled contact, and an energizing 
circuit will be established through the pri­
rnte magnet 79 a second time, through the 
side swit9h wiper 80 in second position. The 

40 private magnet now holds its armature, 
which has be~n carried into attracted posi­
tion by- the armature of the rotary. magn,at 
81, in the usual manner, as long as the private 
wiper 72 continues to find ground. As·soon 

45 ns the first idle trunk is found, the circuit 
through the; private magnet 79. is, of course, 
brnken. and as the rotary armature returns 
toward normal position: after having ad­
rnnced the private ·wiper onto the i<ll(;l trunk, 

50 it permits the armature of the private mag-· 
net 7[1 to also return to normal, permitting 
, 1,e :oide switch to escape to third:position. 
By passing to third position, the side switch 

·cuts the caJling line through to the sec-
G5 ondary sv,itch F, and disconnects every­

thing from across the talking line at the se­
lecto1· E, which talking line comprises the 
conductors 8-lc and Sfi on the negative .side, 
and the conductors 86 and 87 on the positive 

GO side. But, if the first frunk is idle, the ro­
tary magnet, h:: depressing the arrnatnre of 
the private nrngnet 79 once, trips the side 
i;witch to third position as the rotary arma­
ture falls back, cutting the fo:e through to 

0 ;; the first trunk. Of cou r:-.;e, .as soon as the line 

relay 5.4 is cut off, it dee.:.ierP-izes and the 
springs return to normal, as shown; but the 
release· relay 62. does not deenergize, because 
at the siune time that the circuit is broken 
by the separation of the springs 60 and 61 70 
at the line relay 54, a holding circuit is. set 
up through the third position of the side 
switch 80 and trunk-release conductor 88 to 
the secondary swit-ch F. The way this en­
.ergizing circuit is set up is as follows: The 75 
relay 82, which energizes in series with the 
rotary magnet 81, is a slow-acting relay and 
remains energized. for a short period after · 
the side switch tdps to third position, and, 
of cours!cJ, after the rota.ry magnet ceases to so . 
operate. By thus energizing, the said relay 
82 separates the springs 89 and 90, afid car-
ries the spring 90 into engagement with the 
grounded SJ?ri..ng 91. This conditiop. of t1:e 
relay 82 m~rntams ground at. the th1rd-pos1- ~S 
tion contact of the side. switch wiper 80. 
Therefore, at the instant that the side switch, 
trips to third position, a circuit is closed 
over the trunk-release' conductor 88, through 
the magnet 92 of the secondary line switcn 90 
F. This line switch, upon tripping, sepa­
rates the springs 93 and 94; carrying the 
spring 94 into engagement with· the spring 
95. The object of this arrangement is to 
disconnect the n:iagnet 92 from the open 95 
main spring 93, in order to prevent the mag-
net 92 from being deenergized: when the 
master switch H operates. Of course, as 
soon as the secpndary line switch F trips, a 
circuit is extended through the line relay 96 100 
of the second selector I, which causes the 
said relay to pull up. The current in this 
energizing circuit flows as. follows:. from 
ground G0 through the lower winding of the 
relay 96 and through the side switch wiper 100 
97 (first position) to the positive side of the 
line, thence through the telephone to the 
ne~ative side of the line, through the side 
switch wiper 98 (first position) and upper 
winding of the relay 96 to battery. The re- 110 
lay 96 operates in a manner similar to that 
of the retay 54 of the first selector •E, sepa­
rating the springs 99 and 100, and carrying 
the spring 100 into engagement with the 
spring 101. The closure of these two 115 
springs 100 and 101 energizes the slow-act-
ing release relay 102. The current in this 
last circuit flows from ground G1 through 
the springs 100 and 101 and through the re­
lease relay 102 to battery. One oft.he results 120 
of energizing this relay is that the springs 
103 and 104 are pressed into contact, thereby 
grounding the trunk conductor 105. 

The secondary line s,vitch F, being similar 
in manner of operation to the line switch C, 125 
upon operating presses the springs 106 and 
107 into contact, as well as the springs 108 
and 109, the springs 110 and 111, and the 
springs 112 and llB, as shown. The springs • 
108 and 109 beiBg closed at the time that the J ao 
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conductor 105 is grounded, by the action of 
the relay 102, a locking circuit is set up for 
the magnet 92 of the secondary line switch F. 
The current through this locking circuit • 

6 flows :from ground G8 through the side 
switch wiper 114 (first position), springs103 
and_l0-1, secondary' switch bank springs 109 
and 108, through the secondary line switch 
magnet 92, springs 9-! and 95 and resistance 

,o coil 115 to battery. Just about this time the 
slow-acting auxiliary relay 82 deenergizes, 
extending the circuit from the slow-acting 
release relay 62 through the springs 89 and 
90 of the relay 82 and side switch wiper 80' 

15 (third position) to the trunk conductor 88, 
whereby the said release relay _62 is locked 
in mnltiple with the magnet 02 of the sec- • 
ondary switch F from ground G8

• It should 
be stated that the relay 82 is not quite as 

20 slow-acting as the relay 62 and deenergizes 
in time to catch the relay 62 before the latter 
faHs back: Oonnection having been ex­
teooed to the second selector l, the calling 
subscriber is now ready. tu_ operate his dial 

25 a secprrd time for the hundreds digit-1. By 
operating his dial he again seI.J.ds. one impulse, 
as in the p·r.evinus instance, thereby operating 
the line relay 96, which is identical ,vith the 
line relay 54 of the first selector E. As are-

30 sult t1te pr,ivate magnet relay 116 is also op­
erated in series with the vertical magnet 117, 
which are ide.ntical with the similar magnets 
67 and 68 of the first selector E.. The verti­
cal magnet 117, like the vertical magnet of 

35 the fir.- t selector, raises the switch shaft to 
• the proper level (the first level in this in­

stance), and closes the circuit :from the re­
lease magnet·118 to battery through the off­
normal springs, as was done in the first se-

4 O lecto,,r. The private magnet relay -116, _in 
operating, operates in turn the private mag- -
net 119, which is similar to the private mag­
Het 7D of the first selector, whereby the sec­
ond selector is caused to select an idle trunk 

•1'3 lirie running to a connector, and extend the 
circuit thereto as shown. It is assumed that 
the second selector:, in operating, extends the· 
circuit to the cunnector J. It will be noted 
that the rotary magnet 120 of the second 

50 selector is not connected in series with any 
other relny, such as the relay 82 of the first 
selector, but goes direct to the second-posi­
tion contact of the side switch. As soon as 
an idle trunk line is found, of course, the 

55 side switch passes to third position, e:xactly 
as the side switch of the first .selector does, 
and disconnects the line relav 96 from across 
the line.. In :falling hack, the line relay 96 
separates the springs 100 and 101, and breaks 

60 the retaining circuit of the release relay 102 
at this point. This also breaks the energiz­
ing circuit for the release relay 62 of the-first 
selector, and for the tdp magnet of the se_c­
<mdary line switch F; .but a new circuit is 

e5 provicled through the side switch wiper 121' 

(third position), conductor 122, trunk con­
ductor 123, connector release relay springs 
132 and 131 to ground G15

• This circuit is 
also dependent fm· its closure upon the ener~ 
gization of the line relay 125 o_f the con- 70 

nector. which OCCUl'S at the instant that con­
nectio11 is establishetl ·with the said con­
nector. It should here be stated that, . if 
necessar_y, the magnet of the_ line switch F 
may also be made a little slow-acting 'in 76 

order to insure that the connection shall not 
lie broken while the ground is being shifted 
from one point to another. 

The line relay 125 of the connector J, hav-
ing pressed the springs 12-1 and 126 into con-. 80 

tact, causes an energizing circuit to b_e estab­
lished through the slow-acting release relay 
.12'7. This relay 127 thereupon separates the 
springs 128 and 129, and carries the spring 
12D in,to engagement with the spring 130, S5. 

and the springs 131 and 132 are also carried 
into contact. 

The subscriber at the calling station is • 
• now ready to operate his dial for the tens 
digit 1. In so doing the energizing circuit 91. 

of the line relay 125 is interrupted oncein 
the usual manner. It will be seen that in 
this energizing circuit the cmrent flows from 
gronncl G10 through the lower winding o~ 
the reltty 125 to the posifo·e side .133 of too' 95 

talking line, thence through the telephone to 
the negi1 ti ve. side of the li1ie: through con- • • 
dnctor 184, and through the upper winduig 
of the relay 125 to battery. The impulse 
transmitted bv the subscriber A allows the 100 

relay 125 to lall back 01;1ce, thereby -permit~ • 
ting _the spring 126 to :fall into engagement 
with the spring 135. As a result an energiz-
ing circuit is closed through the vertical 
,magnet 13(i .. said circuit extending from 105 

ground G9 through the springs 126 and 135 
of the line relay 125, thence through the 
springs 12!) and 130 of the slow-acting re-. 
lea,;e relay 127, and through the .vertical . 
magnet 13G, sitle switch wiper 137 (first 110 

position).· and slow~aeting private magnet 
relay ms to battery. The vertical magnet 

. 136 operates just as the ve1·tical magnet in 
tlw selectors, raising the switch shaft one 
step, thereby rnising the shaft wipers oppo- 115 

site tlw fin,t contact of the first bank level. 
At the shme time the off-normal springs 139 . 
and 140 are closecl in contact .. therehv con­
necting the ·i•eJease magnet 14-la to battery. 
At the same ti'me that the Yertical magnet 120 

rn6 snergizes, the:private magnet relay 138. 
energizes, discom,i~cting the springs 141 and 
142.nnd pressing the spring;l42 into eI.J.gage-
mmt with the spring ;J.43, and the spring 144 ... 
is also disconnected .. :from 'the spring 143. 125' • 
By closing the springs 142 andl43 an ener­
gizing circuit is established throllgh the pri-
vate magnet 145. Cnrre,nt through this •cir-
cuit, it will be ,seen, flows ,:from ground G11 

throngh the said spdngs, antl through the lSO 
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private magnet 145 to battery. The private scriber answers, at which time the relay 152 

magnet therefore energizes and remains en-. is energized, breaking the circuit of the 

ergized while the impulses are being sent in ringer relay· 157 ,at the springs 156a. The 

through the ve_rti,cal magnet 136. However, energizing circuit of the relay 157 extends 

5 as soon as the.unpulses cease to eome in, the from gronnd through the interrupter 156, 70 

private ma~et relay 13_8 d~nergizes and springs 15G'', relay 137. side switch wip,;r 

breaks the circuit of thEfpriv'l.te magnet 145, 137 and relay ms to ,the lmttery lead H. 

at which instant the side switch passes to The relay 152 is energize\1 by the talking 

second position. The calling subscriber is battery current of the. called substation, 

10 now ready to send in the last set of impulses w~ch current flows from ground G1 • 75 

for the- digit O of the desired number, through· the side switch ·wiper ·15~, ·lmter 

,\.gain, the line relay 125, is operated, in this winding of the relay 152, thence over the 

insta'lce ten times .. The sidQ.switch wiper heavy talking conductors .to and through 

137 having been shifted to second position, the substation K and back o,·ei· the other 

15 the impulses due to the closure of contact side of the line _and through the upper wind- so 

between the springs 13/-'5 and 126 of the line. ing of the relay 152 to the battery lead 17. 

relay. 125 • pass througµ the rotar:;s magnet The relay ms is not energized over this 

146 instead of. througli the vertical magnet' circuit due to the comparati.Yely high re-

136. By the operation of the rotary magnet .sistance of the ringing relay. . • 

20 the shaft wipers are carried into engagement It will also be seen that as ·soon as the side 8!i 

with the 1~ne contacts of the desired line. switch of the connector passes to third posi­

Ttie private magnet relay 138 is again main- tion, a ground guarding potential is applied 

taintld energized while the impulses are be- to the private wiper 147 from ground G13
• 

ing ~nt through the rotary magnet 146. through the side switch ,viper 159 ancl the 

25 Wheu...the impulses cease to-come in, however, springs 153 and 154 of the relay l,lfi. Thi.s 90 

the ·relay 138r· as in, the previous instance, guar,ding potei:'l.tial protects the ca1kd lirn~ 

falls back~ breaking the circuit· through the from being called by anyone else anrl :=:ern1s 

privm:e magnet 145 '.f the ca~d line is not a flow of current through the bridge-cut-off 

h.usy, and permitting the side switch to pass winding 160 of. the <'alled snhscriher's line 

. so to thl.rd position. It will be seen, howeve1~, s,ritch C', which tl'inding, upon being ex- 95 

. 'tllut if tfre called line is busy, the prin:te cited,· attracts the bridge-cnt-off armatlll'e 

wiper 147 ·will encounter a ground potential, lGL thus disconnecting tb.e line winding Hi2 

whereby -the energizing circuit-of the private from the line. 

:m'agriet: 145 is. -maintained CYen after the After the snbscribers are throngh talking, 

_s.5: spring ~ 42 -leaves the spring 1;!3. This cir- . if the calling subscriber hangs np his re- 100 

. euifi~ Iµaintained by way of the springs 142 ceiver, -he opens his line and thereby causes 

and 141;· and:is not broken when the spring the line relay 12.;$ of the connector to de~ 

142 shifts :from the spring 14-3 to the s-pring energize and, as '!1. result, the simY-acting 

141, l;iec;i.tlse. these three springs are per- release relay 127' --deenergizes also. The 

40. mihed t'o engage for a short interval. This former relay 125 U:its off gronnd from the 105 

hoiding circuit continues throngh the side conductor 123 hy se1)arating the springs 12G 

switch wiper 148 • ( in sec6nd. position) :rn!l 124, thereby l)ermitting the rclc,lSe re­

through the ringer relay springs 149 and 150, lay 102 of the second selector to· <leenergize, 

through the lower winding 151 of the back- also the trip magnet 92 of the secondary line 

45 hridg.c do;qble-wonnd coil l5J, through the swi_tch F and the re1ease relay G2 of the first lLJ 

springs 15S:nncl 154 of the auxiliary relay selector K The release relay 102 of the sec-

155 to the prirnte wiper 147 and to ground. ond selector I, i~pon dei5nergizing, clos\?s a 

Rince this locking circ11it for the private circuit through the release magnet 118 by 

magnet H:1 contains one winding or the permitting the springs 1G3 and 1G4: to en-

50 relay 15:1, the relay 1;32 will energize, and it gage. The cnrrent through this energizing 110 

in turn energizes the auxiliary relay 15:i ci8·tnit, it 'l"l·ill be seen, flows from ~round CF 

which t:tivcs the busy signal to the calling th'.,rough the line rela_v springs 100 alH1 09. 

line. The side switch bei,ng urnihle to pasf' through the said springs 11.\3 and _H;,1:, 1'e-

to third position, the c::lling snbscriber is lPase magi:iet 118 and otr~normal springs l(j:"i 

55 pren,11tt-t1 from connectinp: his own line with and 1GG to hattery. The re1ease mngnet 118. 120 

the desirr,L hut lmsy. line. It will be seen ul'lon energii111g, withdnms the l'(•tainir,g 

that this locking- circnit for tlrn private mag- pa:wls from iJ1e.se<:ont\ selectN'. :permitting 

net 1-15 is shifted from the private wiper to the ::;lrnft to re,;(qre, which shaft. upon reach-

t1~~ groun~l G1
" as soon ns tho anxi~~ary_relrry ing normal. bre,1ks the e:qergizing ci~·cuit of 

60 ba energizes. Tf the ca lk\ct ,rnhscrrner 1s not the rdease magnet 118 1,y sep~uatmg tht' l:!i> 

busy, howernr. ·conm·ction is estahiishecl as springs lGi.i all(l rnn. Of comse. ,vhen the 

explained. aml the interrnpter lilG intermit- magnet D:Z of the secondary line s1, ileh F ,k­

tently energizes tlw ringer re1ay 157, which energizes. the plunger nrm i\i'i is rest"red. 

continues to send ringing current peri:odi- the springs 93 und ·!Hare sepnrnt,·d :nul t11{• 

65 eaHy to the ca11e(l line 11ntil the called sub- spring f}4 reengages the spr1ng il:3. The re- 130 
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. lea~e· ;i:ela:y 62 of . the se1E¥;tor E-,: upon de.­
energizing, operates in a. manner stinilar to 
t:P.fi: release. relay 102 of the second selector,. 
ancl::canses the release of the first selector E. 

6 l:i'y ~.nergi~ing the release magnet .76. The 
ep.~gi:~fug. imrr~nt for said _release lllaipiet 
fltrws :frpnr ground G4 through· the sprmgs 
60; and 59, through the springs 65. and-64, 
release magnet 76 11nd -ofl'-n<;>rmal springs 74 

10 aiid-13 to battery. Tlle release relay 62 of 
the first selector E, lipon falling back, also 
permits the springs 52 and 53 to ·septfate, 
thereby breaking the holding cir(:uit through 
the britlg~-cut-off winding . 51 of the· Jine 

16 switch C>iat, which time the line switch O re­
stores to;norni;h. • In the meantime the re­
lease relay 127 of the. connector falls back, 
carrying the springs 128 and 129 into en­
gagement, thereby closing the circuit through 

20 the . release. magnet • 141 "'. Current in. this 
circuit flows. :from gro:und G9 through the 
lute relay springs 126 and 135, through the 
release relay springs 129 and 128, release 
magnet 141"; and through the off-normal 

25 springs 140 and 139 to battery. The con­
nector is likewise restored and the release 
circuit broken when the shaft reaches nor­
mal and sepa'l'ates the off-normal spri_ngs. 
It is obvious"rthat upon the release of the 

SO connector the- circuit through the winding 
160 of the line switch C' is broken, and the· 
line switch ·C' is permitted to assume its 
normal position. . 

By referring to the master switch D in 
35 Fig. -t, it will be seen_ that the motor mag­

net 40 has a slow-acting relay 168 in mul­
tiple therewith. This relay is adapted tj:) . 
remain energized and retain the main 
springs 24 and 25 open while the master 

4.0 switch is lotating. The function of, ,these 
springs-is to prevent a subscriber from cOh-

• necting with a busy trunk should a sub­
scriber remove his receiver while the master 
switch is rotating. In carrying out my in-

46 vention I provide a relay 169 which is de~ 
signed to be inserted between the pull-in 
winding 20 of the line switch and the battery 
lead whenever the said springs 24 and 25 
are separated. The relay 169; when ener-

60 gized, presses the ~p~ngs 170 and 171 into 
contact, thereby puttmg battery current on 
the slow-acting relay 172 through its springs 
173 and 174. It should be stated that the 
spring 173 is a multiple spring, there being 

515 as many springs • 173 connected with the 
spring 17L as there are line switches. Also, 
it should be stated that the relay 169 is a 
relay common. to a grbup. Therefore,. if 
any subscriber removes his receiver while, 

80 the springs 2¼ arid 25 are separated, the 
relay Hl9 will energize as a result of the at­
traction of the line n.rmature 18 of the sub­
scriber who has thus removed his receiver. 
This energizjng ci~cuit may be traced from 

66 ground G' at the hne switch C through the 

springs 9 and 19, through t~pull-in wind­
ing 20, winding 21, springs 2,2 and 23, relay 
169 to bat~ry. The relay 169 is a high re­
sistance relay, so that not enough current is. 
permitted to pass through the windi,n.g 20 70 
of the _line switch to operatively energize the 
,same. The relay 169, being energized, and·. 
the .·armature 18 being attracted at the same 
time, an energizing circuit-is closed through 
the slow-acting relay 172 from ground G' 76 
through the springs 9 and 19, through the 
said relay 172, and through 'the springs 174 
and 173 arid springs 171 and 170 to battery. . 
The relay 172, upon1 energizing, disconnects • 
itself from the spri'ng 171 by shifting the 80 
spring 17 4 from the spring 173; and locks . 
itself onto main battery direct by carlying 
the spring· 174 into engagement with the 
bpring 175. • At the same time the relay 172, 
by separating the sprin~s 22 and 23, opens s~· 
the circuit c;f the pull-m magnet· 20 at a 
point which is retained open as long. as the 
relay 172 is retained energized. It will be 
seen that when the spring 22 separates from 
the spring 23 it is carried into engagement VO 
with the busy spring 176. Thus a circuit i:;i 
closed from the battery lead 17 through the 
secondary winding of the busy signaling ma­
chine, sprin~s 176 and 22, windings 21 and 
20 and sprmgs 1~ and 9 to ground G', g5· 
thence back throi1gh the battery to the start-
ing point. The battery current flowing over • 
this circuit is not sufficient to operatively 
~ergize the winding 20, but the alternating • 
current produced by the busy signaling ma- 100 
chine, in passing through the winding 21, 
induces a busy signal in the winding 8, 
which signal is carried to the subscriber's 
telephone. Upon hearing the signal the sub­
scriber hangs up, and thereby opens his line 105 
circuit, "1'hich permits the armature 18 to 
fall back. As· a result the energizing cir-
cuit through the relay 172 is broken and 
permits the said relay to restore to normal, 
again connecting the pull-in magnet 20 to 110 
the spring 24 and its own coil to the open 
main spring 171. It will be obvious that the 
relay 169 will cause as many relays 172 to 
energize, when it pulls up, as there may be 
subscribers in the group who remove their 115 
receivers while the springs 24 and 25. are 
separated: It will be seen, therefore, that 
any subscriber who ·removes. his receiver 
while the master switch _is. rotating will· be 
locked on busy and kept there until he 120 
hal).gs up. In this way two or more sub­
scribers, who. may have removed theit re­
ceivers while the master switch is moving, 
will not plunge into the same trunk at the 
instant that the master switch stops. • 1215 

At the • secondary line ~witch . F the ar­
rangement is as follows: The motor magnet 
relay 177 is, as in the master switch·D, multi­
pled- by the relay 178, so that while the 

180 master:, switch is moving,. the relay 178. is en-



ergized, whereby the springs 179 and iS0 secondary switch F would be discarded, the 
are separated to prevent' . any, seeondary springs 182 and 183 short-circuited, and the 

- switch F :from tripping while th~ master relay 181 also discarded; likewise, the 
• switch is rotating. If, while the 0.springs springs 194 and 195 .and 192 and 193 will 

5 1791 and 180 are separate~,, connection is be discarded: Likewi§e, in this system the 70 
established with the tr:unk terminating in secondary switches alone mjght be provided 
the secondary s~itch F, the auxiliary relay with the arrangement whernby they may be. 
181 is energized by the same current which. locked on the busy apparatus, i:f seized 
would otherwise energize the pull-in mag- while the master switch is operating, in: 

10 net 92. The current. of course, flows from wJ:iich case the relays 172 ,ind 169 would be '16 
• the conductor 88, th1:ough the springs 182 discarded and the springs 22 and 23 short­

and 183 and through the wihding of the circuited, It is also obvious that the sys­
magnet 92, thrnugh the springs 94 and 93 tem may operate without secondary switches 
and magnet 181 to battery. This magnet F, or without line switches C. H the sec-

15 181 thereupon energizes the relay 184 by ondary switches are discarded, the trunk so 
pressing the springs 185 and 186 in con- conductors 199, 200 and 88 would be a con­
tact and the springs 18'7 and 188 into con- tinuation of the conductors 203, 2Q4 and 105. 
tact. .The energizing current will flow from In case the line switches C are discarded, 
ground G14 through the springs 185 and each subscriber would be provided with a 

2o 186, through the springs 189 and 190, wind- selector switch E, normal conductors, such 80 
ing 191, springs 192 and 193 to the positive as the normal conductors 205, 206 and 207, 
side of the line, thence through the tile- and a bridge-cut-off relay, corresponding to · 
phone and back to the negative side of the the winding 51, which would be adapted to , 
line, whence the circnit is continued .to the disconnect the line relay. 54 :from the line 

25· sp~ings ~94 and 195, through the .'"'jnding when the line is called. The springs 52 and 90 
196, sprmgs 191 and 198 and sprmgs •• 187 53 might, o:f course, be discarded. In a sys­
and 188 to battery. The relay 184, upon tem using Keith switches it is sometimes . 
energizing, disconnects itself! from -the customary to insert a relay between the 
springs 186 and 187, and connects its!3lf with spring 24 and the lead 208, as shown in Fig. 

30 the positfre and negative. terminals· of the 6. Such a relay is common to the sub- 95 
battery· cl.ired. Under this condition the scribers of the group, and is adapted to close 
busy current which is passing through the a local energizing circuit 'through a second 
winding 201 is induced in the line, and the relay, slow-acting in character, which op­
ciilling subscriber is given the busy signal. erates a ten point side switch. Each one 

35 It will be seen that the relay 184, by press- of these points is connected to a correspond- 100 
ing, the spring 182 onto the spring 202, also ing trunk conducto·r 63 running from the 
gi-q_unds the trunk conductor 88' for holding line switch to the next switch. The ar-
up 'the first selector E. When the. calling· rangement is such that normally the con­
.subscriber hears the busy signal he hangs ductors 63 are discon..11ected from each other, 

40 up his receiver, opens the line and permits but as soon as the relay pulls up, all of these 105. 
the relay 184 to £all back, which thereupon conductors are grounded until the slow-act­
restores and, permits the .release of the Jng relay deenergizes._ Said relay, o:f course, 
switches E and C. It will be seen that the deenergizes as soon as the circuit is opened 
relay 184, while energized, holds the springs through the pull-in winding 20. This in-

45 182 and 183 serarated, thereby making it sures the action of the line switch G-that 11(_) 
impossible for, tue pull-in magnet 92 to en- is, it insures that the line switch C will not 
ergize after the open main springs lil!t and fall back, because o:f th.e possible slow ac-
180 reengage, and before the calling sub- tion, :for example, of the line relay 54, and 
scriber releases. It is thus soon how a sec- ·of the slow-acting relay p2. The §ame ar-

50 ondary line switch is locked on busy and rangement is applicable to the secondary 115 
held there i:f a calling subscriber·should ob- switches F. The fo·s.t relay would be in-

• tain connection therewith while the master serted in the circuit connecting the spring 
~ switch is operating. It will be understooq., 179 with the spring 93. This relay would 

o:f course, that the master switch H is· the. dose the circuit of the slow-acting relay 62, 
oi(same as the master switch D and is ,lJ,d- and trip winding 92 until the relay 102 120 

vanced each time that a trunk is seized, ,as, . pulls up. • . 
for example, when a .trunk to the second • My invention' is, therefore, applicable to 
selector I is seized. This, of course, is done . a two-wire system :for the. purpose of pre­
by ~he dosure o:f contact. between the ba~k ·' venting subscribers fr~m interfering with 

eo sprrngs 110 and 111; exactly as was done m each other by attemptmg, to make a call 125 
the master switch D. ·• __ while the master switch of the calling sub-

It is oJw~ous that in a· ·~ystem· o~ ~he char- scriber ~s _in operation. • It is applicable to 
acter descnbed the subscribers' switches may . ?, two-wire system for pre,:enting subscribers 

. :alo~e ~e provic~ed with the means herein de- from . interfering with each other. by at-
e5 .scribea, m w1nch cas,e the relav 184 of the tempting . to call through swondary line liO 
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switches while the controlling master sw,itch attempt is made to operate the said operat; 
is in operation. , • • • ing magnet, the first-mentioned. switch {s 
.' My invention provides means for effi.- locked and made imresponsive to a call untij. 

· ciently holding a subscriber, either at a line the switch is released. 
6 switch or at _a secondary s.witch, if he has • 5. In a telephone . system, !1!, switch for f9 

attempted to pass .a call through either while establishing connection between two lines, • •.• .. 
the controlling master sw1tch o:f either is an auxiliary switching mechanrsw adapted 
in ope1:4ttion. And it also provides means to be operated, means for rendering said 1 

:for giving the subscriber a signal when thus switch. inoperative 'for connecting purposes : 
10 locked, whereby he may restore his appa- while the sa:id auxiliary mechanism is in 715 • 

ratus and call again. • • • operation, together with ineans :for prevent- • 
What I claim as my invention is:- ing the said switch from becoming operative 
1. In a telephone system; a calling sub- , for calling purposes a;, soon as the auxiliary 

• scriber's line, a called subscriber's lin.e, mechanism stops its operation, if an attempt 
16 means for extending a connection between has been made to use the said _switch :for. so 

said .line~, including a switch, a second call- connecting purposes while the auxiliary 
ing subscriber's line, a second called sub- , mechanism was· operating. • 
scriber's -line, means for extending connec- . 6. In a telephone system, a line, a switch 
tion between the said second lines, also in- adapted to be op~rated :from said line for 

20 eluding a second switch, a common con- 'calling purposes, an auxiliary switching .85 

trolling mechanism for both of said switches, mechanism adapted tti be operated·, means 
said common mechanism adapted to be op- for re:qdering the said swj.tch inoperative for • 
erated when either of said switches is oper- calling while the au~iliary me~hanism is -
ated, together, with means whereby, when operatirig, together with means for·pieven:t7 .• ·•· • 

25 . tne first switch causes the operation of said . ing the said switch :from be(loini:ng opJrativ-e 90 
common mechanism, the said second S"'.itch for calling•purposes .. as soon as the auxiliary: •• _ 
is rendereq. inoperative for calling while the mechanism. stops its operation .atter an at0 • • 

common· mechanism i's operati:µg, and means tempt has been. made :from 'said line to use , 
whereby, if an attempt is made to use the the said switch 'fqr calling purposes while. 

30 said second switch for ·ca1ling, the call is • the auxiliary mechanism was operating, and.95 .·•• 
blocked and a signal given to the calling means for signaling tqe sp.bscriber who at..: •·:,: 
party indicating that he cannot get his call· tempted the call that he- has :failed to make • • 
and should release. • the ·connection. •• • ' " • • 

2. A subscriber's lirte,(j, switch for calling· 7. In a telephone 'system, subscriber11" 
35 purposes adapted ,to be.: used by said line, lines, an individu~ trunking switch for each_ 100 

a controlling il~vire ,fof said switch, said li!L~, a ma,st~r switch :for controlling said in~ : • 
controlling device ll,dapted to be operated, d1vidual switches{ adapte.d to select trunks·. 
means'-:wlhereby,· while the said controlling ahe,atl of the calls, and means operative iri • • • 
device is operated, the said switch is ren- the ·~vent that twoor more subscribers call , •· 

40 dered inoperative for calling, together witl,l at. i~e _sa,me tirµet ~nd • -tv:hile t_lle"_ master 1Q5 • 
means whereby, if an attempt is .m~de to swi~h 1s·m oper!ttron, to prevent seiz1.1I'.e of ' 
make a pall through the said switch, the call the same trunk by two -ot more subscriber~ 
is blocked and the subscriber is given a sig- f~. In a telephori.l system, a plurality of 
nal indicating that he cannot get his call lines, an individual trunking switch for each . . 

45 and should release. l\~e, a master .. swit,ch controlling, said indi- tlll 
3. In· a tel~phon~ system,· ·a switch :for vidual switches,· ada.pted ·ti'.l select trunks; •-, .. · 

calling purposes, a dellice :for controlling ahea~ .of the calls, trµnks leading :from said • ' 
said switch, means :for, operating said. de- switches, . numerical swjtches • at the other . 
vice, means for rendering the said switch ends of said trunks, and means operative in 

50 incapable· of transmitting a call while the the event that two or more subscribers call 115 
device is~ operating, together with means at the same time, and while the m·aster • 
whereby,. if an attempt is made to use the switch is in operatidn, to prevent seizure of 
said ~}Vitch· :for calling while the said: device the. sam~' mu;nerical switch by two or mofe 
is operating, the calling party is signaled to sribscri~E!: . . .• .• 5. • . .. . . ·•. . 1c ,·. . . 

55 that effect. . • . , . . . 
0 

. • • 9. To. ·• telephone system; a plurality of 120 

4. _In a telephone system, a subscriber's· supscribers' lines;. .an·)nd.ividual. trpnking ._ .••. •• 
line, a switch tor said line for. establishing· switch tor each line; 'ii, :master switch cop,trol- • . 

c_onnection wit~. anoth_er line, an_. op~ra.tin_·_g· Iin_g· ~ai·d.indiVI . ."d._u __ af.:s_ 'Yi.tch_, es_· r ~ .. _ o .. p~r~tin.· g .•. •· •• 
magnet for closrng said connection,· ll, c®- magnetfor said trtµ1king·sw1tch, a pair. of ... ·, 

60 trolling master switch adaI?teg. _to be op.itr~ r~l§y;contro~l~d. C<>_µfa~~s ii). _the energizin~ 1~ 

at~d w~en ·suc_h a: connectmn i~ mad~ py ~1rcuitsfor sa1d_ma~t, aJl.d _a second re~ay ••• • 
said switch, or by some other switch, means m . shunt of said . colitac~ for controlling 
for re1:dering_ the said operatin~ ma~ri:et in~. sl}id 'switch. • ' . ; • : . • . , _):;.:,:1 •. • . • • 
o~erative while. t~e, master 'swit_ ch _1s ?per- . 10. ~ a "tel!)phone: 13Y.Ste1:11,. a-7;>lurahty_ of. 

U at'mg, together w1tli, means whereby, If a~ subscnbers' _ lines, :an m~mdua!· trunkjng 13,9 

I• 



switch :for. each line, a master switch con- trunking sw_itch, a v.air of contacts common 
trolling said individual switches, an operat- to a pllll'ality of said switches and a pair of 
ing magnet for said trunking switch,· ~ contacts individual to each switch, and an 
energizing circuit for said. magnet· include energizing circuit for said operatin~ mag-

5 ing a pail; of contacts, a relay for control- net including said common and individual 70 
ling said contacts, means for maintaining . contacts. 
said relay energized while said master . 16. In a telephone system, subscribers' 
switch is operati."lg, a second relay connect- lines, an individual non-numerical trunking 
ed in shunt of said contacts for controlling switch :for each line, a master switch con-

10 said sw1tch, and· means for energizing said trolling a plurality o:f such trunking 75 
second relay if a subscriber takes off his re- switches, an operatmg magnet :for said 
ceiver while said contacts are separated by trunking switch, a pair o:f contacts common 

. the energization of said first-mentioned to a plt~ality of said switches and a pair of 
relav. contaets individual to each switch, an ener-

15 li. In a telephone system, a plur~:ki;: gizing circuit for said operating magn
1
et in- so 

subscribers' lines, an individual tr • eluding said common and individmt con­
switch :for each line, a master switch con- tacts, means for closing sa~d common con­
trolling said individual switches, an operat- tacts, and means for maintaining said indi­
ing magnet :for said trunking switch, a pair V}Qilal cont'flcts . open after said common 

20 of relay_-controlled. contacts :in the energiz- cont!tcts are closed. , 85 
ing circuits for said·magnet, a ~cond relay • 17. In ·a telephone system, a ·non-muner-
in shunt of said contacts, ,and a third con• ical trunking switch, a rriaster switch con­
tro1ling reiay adapwd to be energized when trolling -a . plurality of such trunki~g 
said.operating magnet and second relay are switches, an operating magnet :for sa.id 

25 energized at the .same time. · trunking switch, a 'line relay,for saiid switch, 90 
Ht • In. a telephone system, subscribers' a second relay under the control of said masc 

~e13, an in~vidual ttunking switch for each ter switch; a third relay controllingthe cir­
hne, a master switch controlling said indi• cuit o:f sa,id operating niagnet, and means 
nctual switches, a line relay for one of said whereby said tp:ird relay will be energized 

so individual switches permanen'.tly connected if said line relay is energized while said sec- 95 
to bJi,ttery, an operating :inagnet connected ond relay is energized. 0 

to ba,ttery·throug;h. a. p~~.1.f contacts .con~ 18 .. In a telephone system, subscribers' 
trolled by said. :master '.. ch, a relay in • lines, an individual trunking switch for each 
shunt of said contacts, and:~eans.eontrolled line, a plurality of secondary trunking 

35 .by . si:i? relay_ for ~ntfutlh)g · the opex:atfon • switches, a master ~tch . :for controlling 100 
of said trunking SWJtph. ' . . said secondary switclies, adapted to select 

13. In. ,~ telephone ,$ystem, subscribers' trunks ahead o:f the calls, and means to pre­
J.ines, an mdiyidual. trunking switch tfor vent seizure of the same trunk by two or 
each line, ~. master ~witch controlling said more secondary switches while said mast,er 

40 nidividuaLswitches, a line relay :for one :of, switch is operating. , 100 
said individual switches ·permanently con.- . 19. In a telephone- syst4illl, a plurality o:f 
nected to battery, an operating magnet .con- l!nesci,n individu1!'1 trunking s:vitd1 !or_eac!i 
µected to battery through a pair of contacts lme,. a master switch ,controllmg said md1-

. controlled by said master switch, a relay in vidua:I switches, ada,pted • to select trunks 
41:i shunt of said contacts, a second relay con- ahead of the calls, trunk!'! leading from said 119 

trolled by sajd last-mentioned relay, and switches, numerical switches at the other 
means controlled by said s?icond relay for ends of said trunks, nieans operative in the 
co.;p.trolling· the operation oi said trunking event that two or more subscribers call at 
switch. . . the same time, and while the ,ma.ster switch 

50 14. In a . telephone system; subscribers' is in operation, to prevent seizure of the ·11:s 
lines, individual non-numerical • trunking· same numerical switch by two or more s11b­
switches for. each of said lines, a, master scribe1-s, secondary non-numerical switches 
switch cootrolling a plur,ality of said indi- with which said numerical switches connect, 
vid11al switches, a relay controlling the op- adapted to select an idle trunk, .and means 

o5 erative connection of said' trunking switches for preventing two or more o:f said secon.d- 120 
to said subscribers' lines, means for energiz- • ary switches from seizing the same trunk; 
ing said relay over a circuit including a 20. In a telephone system, a plurality of 
contact common to a plurality of said trunk- ,trnnk lines,non-numerical trunking switches~ 
ing switches, and means for Jocking said a master switch for controlling said non-

CO rehw .over an individual local circuit. 'm1merieal sw~tches adapted to select trunks 1iri • 
15.· In a telephone system, suMcribers' ahead of the calls, and meap.s to :prevent 

lines, an individual non-numerical trunking 'seizure o:f !li; trunk by other. o:f ~id non~ 
switch for each line, a. master switch con- numerical s\'vitches when. it has been .seized 
trolling a . ,1,)lurality ·of ·such trunking by one of said switches. • 

{l5 switches, ark ,operating, ma~et for -~<J. 21.. Iu.: a.tel(}phone system, a plm:ality of 110 



-
t'i'llnk lines, '1101'1.'-ntim.erical trflnldng 8'flt.Clres, nMting. ptlr:pos~ while fhe s·aid a:uxilia;ry 
a mastei: switch £or controlling 'Said.' non~ mechll'tnsm 1s in operation, together with 
numerical switches adapied to,select fr'Unks means £or preventing the said switch from 
ahead of the calls, and ;pi.eims lo prevent becoming -operative for calling rurposes as 

l'i ~eizure of a trunk bys c,t'1er of' said 'fo'>ns soon as tlie 1t'illiliary mechanism stops its 70 

, inunerical switches when 'i_t has been seized operati_on if a_n attempt has bee?- made;to use 
by one of•said switches and while snid mas- the said switch for connectmg purposes 
ter swi'tch is in operation. . _ _ ~vhile 'the _a11:riliary mechanism was operat-

22. In a telephone system, a calling>1;ub- mg. • • , --- _ 

ito· rscriber's line, a_called subscriber's tine, means 26. In a telephone system, a line, a p.ro- 75 

'1for1 extending a connection between said- gressi'vely I!}O'Vable switch for said line con­
lines, including a switch, a second. calling trolled thereover for calling purposes 

subscriber's line, a second called subscriber's tlrtough the ·medium of suitable circuits, an 
line, means :for -extending corrnectiori he-~ auxiliary automatic electromagnetic mecha-

1'5 tw~n the said second lines, also inc'ludil'l'g a nism 'for controlling the progressive -move- so 
second switdh, a cominon controlling mecha- ~e:ttts o'f said switch, means for operating 
nism for both of said switches, a con'tronin:g sai:d mechanism comprising suitable circuits 
circuit for said common mechanism common unde't' the control of _ said ;-progressively 
to said switches and .means for closing said mov.able switch, said auxiliary" mechanism 

M controlling c~rcuit when any ·one of said controlling the circuits of said_progressively 85 

switches is operated for operatirig the com- movable switch to rend.er the switch inqper­
mon mecha'nism, together with means where- • ati\•e for calling purposes -when the auxil.-

by, wllen the first swit<:h causes the ·opera- iary 'mechanism is operated, together w1th 

tion og s~d c~mm9n mech~nistn1 __ t'!ie so.id :rn~nns.for preve1;1ting the s~id switch frdm 
25 second switch is rend~red inoperative for beconung operut1:ve for callmg purposes ns 90 

calling while the c~mon mechant'sm is op- soon a:s 'tt1e auxiliary mechanism stops its 
erating, and means -whereby, if an attempt operation after an attempt has been made 
is ma:.de to US(!, tlie said second switch for from said line to use the said switch for call­
callni~, the caU:s blocked and a signal given ing pllrposes while the auxiliary mechani_sm 

30 to the calling party indicating tha.t he ca;n- was operating, and means for signaling the 9i_> 

;_not ge~ his call and should ·release. • subs¢rib~r who att~mpted the call that he 

• "'' 23.- A silbscriber's line, a progressively hll:S failed to make the connection. 
movable trunking -switch under 'the control 27. !n a telephone system, subscribers' 
of the said line through the medium of suit- _ lines, a progressively movable· trunking _ 

85 able circuits, a device for controlling the s'W'rt(jh for each line, each switch controlled foll 

. progressive motion of said switch, • electro- over its_ own line through the medium of 
-magnetic tnea'.ns for operating said device,. sti1ta:ble drcuits,: a master switch for con­
~aid circuits under the control of said de_vice tto1ling the progressive movements of_ said 
for rendering the switch inopera.tive while switch, trunks associated· with said individ~. 

40 the device is in operation, together with ual switches and with said selector switch, ·1M 

means whereby, if an attempt is made tp busy test circuits for said trunks, .means for 
make a call through the said .switch, the call applying a busy potential to_ said \Jmsy test 
is blocked and 'the subscriber is given a sig- circuits when they are brought ih,to ·use, 
nal indicating that he cannot get his call aria means :for initiating the operation • of saidc. 

45 should release. - master switch when a call is made and 110 

. 24. In ~ telephon~ sy~tem, a subsc!i~r's means for. 'coiitinuin¥ _the ol?eration of s~id­
lme, a switch _for said lme for est!'fbhshmg master switch comprismg said busy test c1s-r­
c&iriection • with another_ line', an operating cuit • :for locating; an idle trunk for the next. 
mftgnet for clcsing _said connection, a con- call, and means operative in the event that· _ 

50 tl'olling master switch, means for operating two or ,more subscribers call iit the same 116 

said master switch when ·a connection is time, and while the master switch is in op­
made by snid line switch, means for render- eration, to prevent'seizure of the same t.run~ 
ing the said operating magnet inoperative by two or more subscribers. . 
while the master switch is operating, to- 28. ln a -~elephone system, a plurality' of 

65 gether with means wherebv, if an attempt is lines, a progressively moYable trunking 120 

made to operate the said operating magnet, switch for each line, each switch controlled 
the. first mentioned switch is _locked ; and over its own line through the medium of 
made unresponsive to a cnU until the switch suitable circuits, a master switch £or -con-
is released. _ • • trolling the p~ogressive movements of said. 

oo 25. In n ·telephone systeni, a switch for switch, 'trunks associated with said individ- 125 

establishing connectipn -between two lines, nal switches and with said master switch, 
an auxiliary_ switcHfog mechanism, means hitsy test circuits fM said trunks, means for 
for 'operating said• -switching mechanism applying a busy potential to said busy test 

wh_en ~- ~onn~ction_ is es~ablishe~, means for cii•c_uits wli.~~ _th~ are brongh_t into u~e, 
65 renderm·g_ sa1d switch moperative for con- means :l'or 1p.1t~ati'ng the operat10n of said 110 
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master switch when a call· is made and 
means fur- continuin~ the operation of said • 

· master switch comprising said busy test cir­
cuits £or locating an idle trunk :for the next 

5 call, said, trunks leading from said switches, 
numerical e.vitches at the other ends of said 
trunks, and. means operative in the event 
that two or mol'e subscribers call at the same 
time, and while the master switch is in op-

eration, to prevent seizure ot . tr,.e . same lJ 
numerical switch by two or ~ore subscrib~ 
ers. 

Signed by me at Chicago; Cook county, 
Illinois, this 24 day of March, 1909. 

I EDWARD D. FALES. 
Witnesses: 

ETHEL A. EDGELL, 
ARTIIUR J. RAY. 
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