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To all whom it may concern: 
Be it known that I, _TALBOT G. MARTIN, 

at citizen of the United' States o{ America; 
and _resident of Chicago, Cpok county, !Ilia 

5 nois, have invented a certain new and use­
ful Improvement in Semi-Automatic Tele­
phone Svstems, of which the following is a 
specification. 

My invention relates to an automatic 
10 telephone svstem in which both manual and 

automatic apparatus is employed, such sys­
tems b~ing ordinarily known as semi-auto-

• matic telephone exchan~e syst'3ms. Systems 
of this kind are some tinies developed from 

15 either automatic or manual systems prob­
ably more often from a manual exchange 
system, inasmuch a~ the producer of auto­
matic systems is now very often called upon 
to develop a· manual system into an a:uto-

20. matic system. A system of this kind is 
some times called a cut-over system-that 
is to say, a system· which is grad11ally 
changed from one,type to another, as from 
manual. to • automatic. The changing or 

25 cutting-over, of· course, is done gradually, 
and as much as possible without interfering 
with the. service between the different sub­
scribers, so that during the period of alter­
ation or change from one type to another 

so· some· of the subscribers will be enjoying· 
service tliat is purely automatic. others will 
be receiving semi-automatic service, and 
still othersJwill still be subject to pul'P.ly . 
manual service.· Situations of this kind, 

85 it will be seen, are calculatecil. to make neces­
sary many. special provisions, both with 
respect to the automatic and the manual 
apparatus, because some of the manual ap­
paratus must -be modified for use in ex-

40 tending· connection to or- from automatic 
subscribers, while some of the automatic 
apparatus must be modified for use in ex­
tending connection to or from manual sup-

., scribers. 
45 Generally stated, therefore, the object 

of my invention is the provision of an im­
proved and highly efficient semi-automatic 
teleplJ.one -exchange system. 

Special objects_ of my invention are the 
50 provision of an improYed rotary connector 

adapted to automatically select trunks run~ 
ning to a branch or private exchange, and 
adapted to operate either as a common bat­
terv or· a- local battery connector, as herein-

.ob a,fter ·explained; the pro~ • of an . im-

/' ' 

proved trunking \ford circuit and trunk line 
system for giving semi-automatic service 
between manual and automatic subscribers, 
between automatic and automatic sub­
scribers, and between manual and manual 69 
subscriqers, as herein disclosed; the pro­
vision of an improved subscriber's tele­
phone apparatus, the same being of such 
character that it is adapted for calling 
either manually or semi-automatically, and 65 
to be called either manually or semi-auto­
matically; the provisjon of a subscriber's 
line relay equipme,n:t of such character that 
the line signal is blocked against operation 
"'~en the subscriber calls automatically, and 70 
of such . cha'racter that the subscribers can 
be called manually or automatically, as 
hereinafter explained; and the provision of 
certain details and features of improvement 
tend~ng· to iµcrease the general efficiency of 75 
a telephone system of this particular char-

s.ncter. 
'f o the foregoing and other useful ends, 

my invention consists in matters hereinafter 
set forth and claimed. ' 

In the_ accompanying drawings Figure 
1 represents diagrammatically a private 
hdinch exchange to which there are allotted ' 
both ma.nu.al and automatic substations A2 

80 

and A, respectively, and outgoing . trunk 85 
lines which terminate· in a combined auto­
ma_tic and manual main exchange, in a sys_ -
tern embodyi:q.g the principles of my inven-
tion. • ,' 

• Fig. 2 • represents diagrammat~cally a 90 
manual common battery private branch ex-_ 
change having trunk lines also leading to 
the. majn exchange. 

Fig; 3 represents the manual section of 
the 'main exchange, comprising multiple ter- 9'5 

minals of all the. privat(;l branch exchange 
trunks, the subscripers of which section are 
equipped with substations of the automatic 
type, but adapted to manual work. 

Fig. 4 represents the automatic section of 100 
the central office or main exchange switch-
ing apparatus having multiple terminals o:f 
all private branch exchange trunks. 

Fig. 5 represents one of the automatic 
substations, its selector D' allotted to the 105 
automatic section (Fig. ,4), and_ its multi-
p1ed manual equipment. _ 

The automati.c substations may be of any 
suitable_ or approved type, but the substa- ' 
:tions, like the:substation A, in ecmnection .no 



1,2154,0Ua 

with which I have elected to illustrate my 
invedion, 'each comprises a receiver 2, a_ 
switch-hook 3 for controlling the substation 
circuits, which controlling operations are 

5 accomplished through the medium of any 
suitable means, such as the cam arms 4, 5 
and 6. As the switch-hook is lowered· the 
cam-arm 4 momentarily presses the release 
springs 7, 8 and 9 into engagement, whereby 

10 the substation line conductors may be 
grounded sirriu)taneously. When the switch­
hook is down the cam arm 5 engages the 
spring 32, thereby bridging the ringer 33 in 
series· with the condenser 33a across the line. 

15 Furthermore, when the switch-hook is down 
the ·said cam 5 disengages the springs 10 and 
11, thus brea:king the local circuit which in'­
cludes in series the primary winding _ 12, 
transmitter 13 and local battery 14. The 

20 substation ground circuit is normally broken 
between the ground springs 15 and 16 by 
the cam arm 6, but when said springs are 
together, groimd potential is provided to the 
ground post 17, and to the release spring 7, 

25 as is usually the case in telep4ones of this 
type. The said substation comprises the 
usual induct.ion-coil 18 having the primary 
winding 12 and secondary winding 19. Be~ 

• ing an automatic substation it is provided 
. 30 with the usual vertical and rotary impulse 
· springs 20 -and 21. -Said -substation is, of 

course, provided with a dial (not shown) 
which is' secured to the shaft 22, together 
with the locking dog 23. Furthermore, there 

as is a locking cam 24 that locks the dog 23 
while the receiver is on the switch-hook to 
prevent a rotation of the dial. For oper­
ating the impulse springs 20 and 21 the sub­
station· is provided with an impulse wheel 

40 25 that is sec1tred to the shaft 22, which· im­
pulse wheel carries• on its periphery the so­
called vertical impulse t_eeth 26 and one ro­
tary impu!se tooth 27. The said impulse 
teeth lire sp arranged that when the dial 

45 is drawn clown the impulse springs 20 and 
21 are not cai'ried into contact with the 
ground post 17; but as the dial returns, first 
the vertical teeth engage the vertical impulse 
spring 20, and after they have completed 

50 their work the rotary impulse tooth 27 oper-. 
ates the rotary impulse spring 21. In this 
operation the subscriber's vertical line con­
ductor 28 is first given a number of ground 
impulses, and· then the rotary line conductor 

55 29 ii?, given one ground impiilse.- It will be 
seen that as long as the dial is out of normal 
position, the do,r 23 permits the secondary 
circuit springs 30 and 31 to separate, thus 
preventing the_.impulses that 'are· delivered 

60 to either line conductor from passing to the 
• other. The signaling device comprises the 

push-button 34 whicli, when pressed, carries 
the- spri~g 35 from the contact. point 36 to. 
the grounded contact point 37. All of the 

56 automatic substations sho~ in ille varioU$ 

diagrams are of the type above described. 
The manual substations shown are of the 
common· battery type, and are well known. 
At I (Fig. 3) there is represented one of 
these automatic substations, the ringing cir~ 70 
c~it of ~hich is modified.to work}~ cqpnec­
tion with a manual board, as previously 

• stated.- The line· conductors of the· siiid suo­
stntion I have multiple terminals in the man-
ual board, _and a!so in a fi.rst~selector of 7 5 
the automatic exchange. The rin.gerH4 has 
the ringer coils connected in multiple, and 
the local battery spring H5 is connected to 
ground, so that when the switch-hook is 
down the ringer spring 116 is pressed onto RO 
the spring-115. Also, on (he cam-:-arm 117 
there is an insulating bushing 118 which in­
sulates the ringer connection from the ver­
tical line conductor. 

Each subscriber of the automatic section 85 
is provided with a first-selector, such as the 
first-selector D' (Fig. 5) or D (Fig. 4). 
These first-selector switches D and D' may 
be of any suitable or approved type, for ex­
ample, of the general type described in oo 
United States Patent No. 815,321, granted 
March 13, 1906, to Keith, Erickson and 
Erickson. Each selector embodies, among 
other details, the following well-known de­
vices and circuits (see Fig. 4). The switch 95 
shafj; ( not shown) carries the vertical and 
rotary wipers 38 and 39, respectively:, and 
the private wiper . 40. The side switch is 
well known an:d comprises the side switch 
wipers 41, 42, 43 and 44, which may be 100 
designated as the vertical, rotary and pri-
vate side switch wipers, and the rotary mag-
net wiper, respectively. The side switch is 
under the control of the private magnet 45, 
and when the side switch is hi· normal or 105 
first position the wipers 41, 42, 43 and 44 
occupy the contact points 46, 47, 48 and 49, 
respectively. In the second position the 
wipers· rest on the contact points 50~ 51, 52 
and 53, respectively, and in the third posi- 110 
tion the contact points 54, 55, 56 and 57 
are engaged by their respective ·wipers. 
Through the medium of the vertical line re-
lay 58, and while. the side switch is in first 
position, the subscriber controls the vertical 115 
m(lgnet 59, which latter operates to raise 
the switch shaft and wipers 38, 39 and 40 

• vertically. By means of the rotary line re­
lay 60, and while the side switch is in the 
first position, the sub~riber controls the 120 
private magnet 45, and, therefore, the side 
switch. While the side switch is in second 
position the rotary ma~et 31, which op­
erates to carry the switch ~aft and wipers 
38, 39 and 40 in a rotary direction, is ener- 125 
gized. The vertical and rotacy line relays 
58 and 60, acting conjointly, provide means 
whereby the subscriber controls the· release 
magnet 62 while the side switch is in the 
first. or second poBijion. • If the ~4e switch lSO 



126, which have allotted to their use suit­
able line and private banks. Said switch 
is also provided with vertical and rotary 
line relays 127 an<l 128 and the vertical and 

6 rotary magnets 129 and 130, the release 
magnet 131, private magnet 132, ringer re- • 
lay 133 and the impedance coils 134 and 135. 
The side switch performs, as usual, switch~ 
ing operatio~s through the medium of the 

10 side switch wipers 136, 137, 138 _ and 139, 
This connector is, in addition, provided with 
the private relay 140 which is controlled by 
the rotary line relay 128, which latter in turn 
controls the private magnet 132, as will be 

15 explained hereinafter. The object in pro­
viding the connector with this automatic 
selective :feature is as follows: A business 
office, or private branch exchange, for ex­
ample, may be provided with three lines each 

20 terminating in a different telephone,· but all 
of which are given the same number. It 
then becomes necessary • to so arrange the 
connectors tha,t if one line is in use the con­
nector switch will automatically carry the 

25 calling subscriber's line into connection with 
the second line, and if the second line is also 
in use the connection is carried to the third· 
line, and so on; and if all the lines aTe in 
use the connectiun is extended to a busy-

30 signaling circuit. The calling sut,scriber 
would, of course, have no control over the 
apparatus as to with: which one of the set of 
liries he makes connection. This, of course, 
does not concer~ him, since, for the purpose 

35 of. his caH, any trnnk line to the said office 
or private branch exchange will do. The 
arangement of the connector banks is as fol-­
lows: I£ one office io which the number 2811 
( see Fig. 1), for example, is allotted wishes 

tact. If it becomes desirable, one whole 
level may be reserved for one member, but or­
dinarily it is expected that eac,;h level would 
be divided into set':l, one number for each set2 
the number depending upon the position ot 70 
the first contact of the set in the bank. As 
shown in Fig. 3 the· sµbstation K has been 
cut over or changed from a manual station to 
an automatic station, and, therefore, changed 
from the manual exchange to the automatic 75 
exchange, that it may be operated automati-
cally to establish connections, instead of hav-
ing to call manually each time a connection 
is desired. To bring about this cut-over, the 
drop 119 is disconnected from the line con- 80 
ductors by. the insertion of insulation bee 
tween the • springs 120, 121 and 122, 123, 
the condensers 280a and 281 a are inserted in 
the manual line circuit, battery B' "is con­
nected to the springs of the bridge-cut-off 85 
relay of the first selector, and the wiring of 
the ringer connections at the substation K is 
changed from the wiring of the ringer 114 at 
substation I to that shown at K or at sub­
station A. In short, I represents -an -auto- 90 
matic substation operating manually, and 
at K is shown an exactly similar substation 
after it has been cut over to operate auto­
matically. My improved apparatus and sys-
tem is not only adapted _to semi-automatic 96 
work, but is also adapted for a change or 
cut-over from a common battery telephone 
system to a local ltattery automatic telephone 
system. Of course, and as already indi-­
cated, just before the cut-over all the sub- 100 • 
scribers whose stations are to become auto 
matic are given, instead ·of a regular man-
ual telephone, a specially arranged auto-
matic telephone I. which_ may continue to 

40 three telephones, he will be given three lines 
terminating, one in the first contact of the 
first level of the c-onnector banks, another in 
the second contact of the fir-st level, and the 

• third in the third contact o£ the first level. 
45 Now, if the number 2811 is called the con­

nector is raised to the first level and then 
rotated into engagement with the first con, -
tact of the first level ; but if the said contact 
is busy the connector .is automatically rotated 

work manually as 1ong as it is desirable, and 105 
_ at a suitable time the telephone is in -a, few 
minutes changed to the form shown at K, 
from which it continues to work automati­
cally-I the line-signal relay springs having 
also been re-arranged, as already indicated. no-

50 onto the second set of contacts, or onto the 
third if the second is busy. It becomes de­
sirable, as stated, to provide means for sig­
naling the calling subscriber in the event 
that all three of the lines are busy. For this 

55 purpose the fourth set of bank contacts of 
the first level are connected with a busy-sig­
naling circuit to the contacts o;f which the 
connector will rotate if all the lines are busy. 
A busy-signaling current is then sent out to 

60 the calling subscriber's line over a circuit 
including the fourth set of contacts of this 
level. It will be evident that any office may 
be equipped with a number of lines, depend­
ing upon the number of contacts in the bank 

d reserving the last contact for the busy con-

The operation of the system may be more 
clearly understood by considering its opera-
tion when one subscriber calls another. 
Suppose that the,subscriber at substation A, 
which is a substation of the private branch 115 
exchange shown in Fig. 1, desires to estab-
lish connection with the automatic substa-
tion A' showri in Fig. 5, on the line #2220 
which is allotted to the main central ex­
change. In that ev~nt, the calling subscriber 120 
at substation A removes the receiver 2 from 
the switch-hook 3, whereby the secondary 
winding 19 in series with the receiver 2 is 
bridged across thf line conductors 28 and 2R 
This closes an energizing ·circuit through 126 
the line relay 141, extending from ground 
G2 through the jack springs 142 and 143, 
vertical line conductor 28, secondary spring's 
30 and 31, signaling device, secondary' wind-
ing 19, _ receiver_ 2. rotary line con4uctor 29, 130 
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passes to the third position then, since the Patent No. 815,176, granted March 13, 1906, 
selector D is of the trunk-release type, the to Keith, Erickson. and Erickson. The con­
selector D is controlled through the next nectors, of course, are used to complete the 
switch with which a connection is then es- connection to some given telephone line lead-

5 tablished, and through the private wiper 40, ing to some subscriber's station or other line, 70 
and by means of the back-release relay 63. as will be explained with reference to the 
The bridge-cut-off relay 64 is provided to connector L. The mechanical details of the 
open the connection between the line relays first-selector and connector, as is well known, 
58 and 60, and between said relays and bat- are very much the same. For example, the 

10 tery B'. This is desirable, because if the connector switch shaft (not shown), like the 75 
relays are not disconnected from each other first-selector switch shaft, carries the line 
and from the battery, the ringing current wipers 89 and 90 and the private wiper 91. 
for signaling the subscriber may operate The connector switch is also controlled by 
either or both of .the relays 58 and 60 and the calling subscriber through the medium 

15 cause some interference with-the switch. It of the -vertical and rotary line relays 92 and 80 
is also desirable to remove the b:r;idge formed 93. The vertical line· relay directly coii-

•• through the said relays from across the line trols the vertical magnet 94, and also the 
to give the"voice-currents as clear a path as rotary magnet 95 and ringer relay 96. The 
possible. In a system of the size herein function of the vertical magnet 94 is to give 

20 described the so-called second-selectors. E the shaft and shaft wipers their vertical 85 
(Fir. 4) are selected. by t)le first-selectors motion, and the rotary magnet 95 imparts to 
and in turn pick out the connectors F_, L, the shaft and shaft wipers a rotary or cir-
etc. The second-selector E is the· same as cular motion. The rotary line relay controh:f 
the :f.rst-selector with the exception • that the private magnet 97, which latter under-

25 there are no. normal conductors, such as the ·certain conditions controls in turn the verti- 90 • 
normal conductors 65 and 66 of the selector cal and rotary magnets 94 and 95, release 
switch D. . There is also no necessity in the magnet 98 and also the side switch wipers 99, 
second-selector' for a bridge-cut-off relay, 100, 101 and 102. The side switch of the 
such as the relay 64 of. the .selector D, • and connector, like the side switch of the first-

so it is also omitted, and the line relays are con- selector, has a normal or first position, a 95 
nected directly fo the battery leaq. The pri- second position and a third position. The 
vate normal conductor, such as the private release magnet. 98 is also controlled by the 
normal conductor. 67 of the selector D, is · line relays 92 and 93 conjointly. By the 
of no utility in connection with the second- condensers 103 and 104 the circuit through 

35 selector a1id is also omitted. Since like the connector is divided into two sections: 100 
parts are likewise represented throughout The back-bridge relays 105 and 106 give to 
the drawings, the vertical magnet 68 and the called subscriber means whereby he may 
the rotary magnet 69, the release magnet 70 release the connector switch that has been 
and the private magnet 71 will be recog- connected with. his line. The central office 

40 nized and understood. The sa.id private is,equipped with a busy-signaling apparatus 106 
magnet 71, of course, controls the side switch of any suitable design, as, for example, the 
wipers 72, 73, 74 and 75, the said- private • one comprising an interrupter 107 in series 
niagnet also controlling the circuit of I the • with the primary winding 108 of the induc­
vertical magnet 68, in the usual manner, by tion-coil 109, whereby a busy-signaling cur-

·45 means of the springs 76 and 77, but not of. rent is induced in the secondary winding- 110 
the release magnet, for the release magnet 110 of the said coil. The connector switch 
spring is omitted. The ·vertical movement shaft also. carries a normal post ,arm 111 

• of the switch' shaft, and, there.fore, of the which, when the c01rnector s)laft is off nor­
wipers 78, 79 and 80, is controlled by the mal, allows the spring 112 to engage the 

50 • vertical magnet 68, and the rotary move- contact point 113, whereby the busy-signal- 116 
ment by the .rotary magnet 69, the rotary ing current passes to the line of the calling 
magnet circuit being provided with the subscriber when the side switch is in first 
usual interrupter springs 81. The operative position. The connector switch L, shown in 
magnets of the switch are, of course, con- Fig. 4 is o:f the rotary type--that is, means 

55 trolled by the subscriber through the are provided whereby the connector shaft 120 
medium of vertical .and rotary line relays·· may be made to automatically rotate to pass 
82 and 83, as is ~ell known. ' Said relays over a busy con fact of a set of lines,. and to 
have under their cop.trol the usual springs stop on the first one of that' group which is 

• 84, 85 and 86, and in addition the trunk- idle. ·In other words, the co:q.nector L com-
60. release springs 87. and 88, whereby the said bines the general features of the connector _121S 

switch may be released when the side switch with those of the first-selri.'tor. The con­
wipers, are in first or second position. - nector switch L is an improved form of the 

The connector switch F may also be of any said general type. The usual switch shaft 
suitable or approved type, for instance of . of said 'connector is provided with· the line 

61S the general type described in Un~ted s:ltates wipers 124 and 125 and,_the private wiper 130 



through the jack springs 144 and 145,-line the first-selector switch shaft and wipers 38, 
relay 141 to the battery lead 146, thence 39 and 40 are raised two steps. The said 
through battery B and to· ground G. The wipers are carried to a level with the contact 
said relay, upon energizing, attracts its ar- points that constitute the t(lrminal of the 

5 mature 147, whereby a circuit is closed trunk line leading to the selector switch E. 70 
through the line lamp 148. This circuit Following the vertical impulse the rotary 
extends from ground G2 through the lamp· impulse spring 21 is grounded once by the 
148, contact point 149 and armature 147 to rotary impulse. tooth 27, thereby grounding 
the battery lead 146, thence through battery the rotary. line conductor 29 once and ener-

10 B.and to gr9und. The operator, in response gizing the rotary line relay 60. The path 75 
to the signal, and learning that an outside of this energizing circuit is from ground G' 
connection is desired, inserts the plug p into through the ground springs 15 and 16 to the 
the jack j, and operates the key k so that ground post 1_7, rotary impulse. spring. 21 
the springs 150 .and 151 and 152 and 153 to the rotary hne conductor 29, Jack sprlllg 

15 engage, whereby the condensers 154 and 155 144, springs 160 and 161, conductor 16~, 80 

are bridged or shunted by the coils 156 and springs 150 and 151, relay 156, springs 163 
157. The . substation A is now. connected and 164 to the rotary trunk line conductor 
with the trunk line conductors 158 and 159, 159, side switch wiper 42, contact: point 47 
which terminate in the first-selector .D (Fig. to the rotary line relay 60, thence to the 

20 4). The calling operation by which the sub- bridge-cut-off springs 177, 166 and 165 to 85 

. scriber A, for example, would call and signal the battery lead 167, thence through battery 
subscriber A' is as follows: To call the B' and to ground. The rotary line relay, 
number 2220, which is arbitrarily chosen as upon energizing, presses the line relay 
the number of the substation A', the sub- springs 178 and 168 . into • contact, thereby 

• 25 scriber at substation A operates his calling establishing an energizing circuit through DO 

device-in a suitable manner, corresponding . the private magnet 45. The current through 
to each digit. For each digit the vertical said magnet passes from ground G3 through 
line is grounded a certain number of times; . the springs 168 and 178 to the private mag­
corresponding to the numerical value of the net 45 and battery lead 167, thence through 

so digit, and· then the rotary side of the line battery B' and 'to ground. The. private 95 
is grounded once. The first digit _being 2, m,agnet being energized for a moment and 
the calling subscriber at substation A turns then deenergized, the side switch of the first-
his dial for the fi:-st digit 2, thereby ground- selector passes to second position, permitting 
ing the vertical line conductor 28 twice and the side switch wiper 44 to close the ener-

35 the rotary line, conductor 29 once upon the gizing circuit through the rotary magnet 61. 100 
return ~otion of. the dial. The ground po- 'J;'he current flows from ground G4 through 
tential to the line conductors 28 and 29 is the contact point 53, side .switch wiper 44 to 
then transmitted to the trunk line conductors the interrupter springs .179, thence through 
158 and 159 .. Grounding the vertical line the winqing of the rotary magnet 61 to the 

40 conductor 28 energizes the vertical line relay battery lead 167, thence through battery B' 105 
58 'of the first-selector D. The circuit and to ground. The rotary magnet is ener- • 

; through said vertical line relay extends from gized one step, and the shaft wipers 38, 39 
'ground G' through .the ground springs .15 and 40 are carried into engagement with the 
and 16 to the gro~nd post 17, thence to the bank contacts that constitute the terminal 

45 vertic.al impulse spring 20, vertical line con- of a trunk line leading to the selector switch 110 
ductor 28, jack spring 143, plug p, springs E. If the first trunk line is busy an ener-
172 and ~73, c::on<J.uctor 174, through the key gizing circuit is established through the pfi~ 
springs 153 and 152, relay 157, springs 175· vate magnet 45, when the private wiper 40 
and 176, vertical trunk conductor 158 to the engages the grounded .contact, thereby . re-

50 side switch wiper. 41, contact point 46, taining the side switch in second position 115 
through the vertical line relay 58 to the and maintaining the circuit through the 
bridge-cut~off springs 166 and 165, to the rotary magnet 61. The rotary magnet, by 

. 
1 battery lead 167, thence through battery B' intermittent magnetization, causes the shaft 
and to ground; • Each time that the vertical wipers to rotate past the last busy trunk line . 

. 55 line relay 58 • is -energized the vertical line However, as soon as the private magnet de- 120 
relay springs 168. and 169 are pressed into energizes, the side switch . is tripped into 
contact, and an energizing circuit is each third position; or if there are no busy con-
time established through the vertical magnet • tacts to be passed over, the rotary magnet 
59.· The circuit through said magnet ex~ 61, as is well known, trips the side switch 

60 tends fro.r;n ground G8 to the relay springs to third position, when the wipers engage 125 
168 and 169, to the private magnet .springs the first trunk line, with the result that as 
170 and 171, through the. winding of the soon as the side switch wipers 41 and 42 
vertical magnet 59 to the battery lead 167, engage their respective contacts 54 and 55 
thence through • battery B and to ground. the subscriber's line is extended to the se-

65 The vertical magnet 5~ being operated twice,-. lector switch E. Also, since the side switch 130 
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wiper 43 engages the grounded contact point 
56, a guarding potential is established at the 
private· wiper 40 for protecting the seized 
trlmk line to the selector E -from being mo-

5 lested by any other switch. This guarding' 
potential also protects the c_alling trunk line 
by establishing a guarding potential at the 
connector bank over the private normal con­
ductor 67 .. The second digit is called after 

10 the subscriber has established connection 
· with the selector E, by way of the trunk 
conductors 180 and 181. The subscdber ro­
tates the dial, as described, for the second 
digit 2, thereby grounding the vertical and 

15 rotary line conductors 28 and 29, which 
causes the e:Q.ergization • of the selector ver­
tical and rotary line relays 82 and 83. The 
selector switch E operates for the second 
digit in the same manner as the first-selector 

20 D, and the shaft wipers 78, 79 and 80 are 
carried to the second level and brought in 
contact with the terminals of an idle trunk 
line leading to the connector F. The. third 
digit operation of the dial: since the sub-

25 scriber's line conductors are extended to the 
connector F, is directed to the said con• 

• nector. Grounding the vertical trunk con­
ductor 158 for the third digit energizes the 
vertical line relay 92 of the -connector F. 

so The current through said relay flows from 
the substation ground G', as previously 
traced, to the vertical trunk conductor 180, 
to the vertical line relay 92; thence to the 
battery le.ad 167, and through battery B' 

85 to ground. The vertical line relay -92 in 
turn presses the line relay springs 182 and 
183 into contact, and as a result the magnet 
94 is operated. The current through the 
said magnet flows froin ground 0 5 to the 

40 springs 182 and 183, private magnet springs· 
184 and 185, side switch wiper 102, contact 
point 186, vertical magnet 94 to the battery 
lead 167, and through battery B' to ground. 
The vertical magnet 94, as • usual, .operates 

45 to raise the switch shaft. . Being operated 
·twice the shaft is raised two steps, and the 
shaft wipers 89, 90 and 91 are carried to 
a point opposite the level in which the line 
of the substation #2220 is located. . When 

50 the rotary trunk conductor 159 'is· grounded 
the rotary line relay 93 of the connector F 
is operated. The current flows through the 
rotary relay 93 from the substation ground 
to the rotary trunk conductor 159, as pre-

. _55 viously traced, rotary line relay 93 to the 
battery lead 167, thence through battery B' 
and to ground. The rotary line relay 93 in 
turn energizes_ the_ private magnet 9"7, upo~1 
pressing the line relay springs 188 and 182 

. 60 into contact. The current through the said 
private magnet passes from ground q 5 

through the springs 182 and 188, priva1e 
magnet 97 to the battery lead 167, thence 
through battery B' to ground. The priv .• ,;e 

65 magnet being operated causes the side switcl _ 

to pass froin first to second position. As a 
result the side switch wiper 102 shifts into 
engagement with the contact point· 189, 
thereby substituting the rotary magnet 95 
for the vertical magnet 94 to bring the mag- 70 
net 95 under. the control of the vertical line 
relay 92. • The fourth digit operation of the 
dial causes the vertical line conductor 28 
to be grounded ten times, since the fourth . 
digit is the digit 0. Each time that the 7!i 
vertical trunk conductor 158 is grounded 

• the vertical line relay 92 of the connector F 
is operated over circuits that have been 
pointed· out; but instead of operating the 
vertical magnet 94 it operates the rotary so 
magnet 95 each time. The circuit through 
the said rotary magnet extends from ground 
G5 to the side switch wiper 102, thence 
through the contact point 189 to the said 
rotary magnet 95, to the battery lE;Jad 167, 85 
and through battery B' to_ ground. The 
switch shaft is thus rotated step by step 
until the wipers 89, 90 and 91 are ·carried 
into engagement with the normal conductors 
190, 191 and 192 that extend to the first- 90 
selector D' of the called line. - The con­
ductors 190 and 191 continue to the called 
subscriber's line and to the substation #2220 
(Fig. 5). Grounding_ the rotary line con­
ductor 29 for the last time energizes the 95 
rotary line relay- 93 of the connector F, the 
energization of which relay causes either the 
release of the connector switch if the called 
line is busy, or the release of the side switch I 

from second to third position if the line is 100 • 
not busy. It will first be assumed that the 
energization of the rotary line relay 93 pro­
duces the latter result-that is, reieases the 
connector side switch to third position, 
which latter operation places the side switch 105 
wipers 99 and 100 in engagement with the 
contact points 193a and 194•, thus placing 
the calling subscriber's line in connection 
with the called subscriber's line through the 
condensers 103 and 104. • This connection is 110 
marked by heavy lines in Figs. 1, 4 and ·5. 

To signal the called subscriber the calling 
subscriber presses his signaling button 34, 
thereby grounding the vertical line conduc-
tor 28 over a circuit that extends :from 115 
ground G' through the ground springs 15 
and .16, contact point 37, spring 35 to the 
vertical line conductor 28. As a result the 
;vertical line relay 92 of the connector F is 
energized. Since the side switch wiper 102 120 
is in third position, said relay 92 causes the 
ringer r_elay 96 to bcc,ome magnetized. The 
current through said ringer relay flows from 
ground G5 to the side switch wiper 102, 
thence through the_ ringer relay 96 to the 125 
battery lead 167, and thr~rngh battery B' to 
ground. The ringer relay, upon attracting 
its armature, forces the ringer relay springs 
193 and 194 onto the ringer relay springs 
195 and 196, thus breaking the connection 130 
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between the calling subscriber and the called tends from ground G• through the release 
subscriber, and bridging the ringer. genera- relay 63, shaft wiper 40, springs 209 and 210, 
tor 197 acr.oss the called subscriber's Jine through the winding of the release magnet 
for ringing the bell 198 at the station ofthe 70 to the battery lead 167, thence through 

6 latter. In order to prevent the ringing cur- battery B' and to ground. All of the relays 70 
rent from interfering with the line relays . and magnets thus energized attract their re-
199 and 200 of the called first-selector D' the_ . ..spective armatures and remajn in readiness 
bridge-cut-off relaJ:' 201 i~ _ energ:ized as soon t9 release their resJ?ective switch~, and as 
as the connector side switch wiper 101,en- so.on as the substat10n release sprmgs 7, 8 

10 gages the grounded contact point 202. The and 9 separate and break the ground con- 75 
circuit through said bridge-cut-off relay ex- nection with the line conductors 28 and ·29 
tends from ground G11 through the side they again deen:ergize. The calling sub­
switch wiper 101 to the private wiper 91, to scriber thus restores all switching apparatus 
the bridge,cut-off relay. 201, thence to the which he originally brought into use. When 

15 battery lead 167, and through battery B' to the line conductors 28 and 29 are grounded 80 
ground. The said relay 201, ·upon energiz- simultaneously the relays 156 and 157 of the 
ing, separates its springs, thereby breaking private branch exchange energize simulta-
the connection between thesaid relays 199 neously, whereby the springs 211 and 212 
and 200 and batter,;y- lead, and between each engage, as a result closing a circuit through 

20 other, leaving the line clear at the selector the drop 213. At no other time do the 85 
. D'. The same circuit.that connects the side springs 211 and 212 engage, the actJustment 
switch wiper 101 with the connect.or· shaft being such that only when the said two re­
private wiper 91 is used for establishing a lays energize simultaneously, as during the 
guarding potential that protects the seized release, are the springs 211 and· 212 placed 

25 line from interference by some other sub- in contact. The circuit through the drop 90 
scriber. The two substations A ::md A' be- 213 extends from ground G10 through the 
ing thus connected, communication may be drop 213, springs 211 and 212 to the battery 
carried on over the connecting· circuit shown lead 146, thence thr.ough battery B and to 
in hea.vy lines in Figs. 1, 4 and 5. . ground. The operation of the drop indi-

80 The release of the central office switching cates to the operator that the subscriber at 95 
apparatus .occurs when the calling subscriber substation A has vacated the trunk line. 
restores the receiver 2 to the switch-hook 3, The plug pis then removed from the Jactr j 
thereby pressing the release springs 7, 8 and and the key k is restored to normal position, 
9 into engagement for a moment. The con- thereby returning the trunk line to normal 

85 tact of the said release springs grounds the condition. • 100 
vertical and rotary line conductors 28 and If the called line #2220 is busy at the 
29 simultaneously from ground G' to the re- time that the calling subscriber attempts to 
lease spring 7, thence through springs 8 and establish connection, the connector F is re-
g to the vertical and· rotary line con,ductors, feased by the last impulse to the rotary line 

'20 thereby simultaneously energizing the con- conductor 29 as follows: Said impulse ener- 105 
nector vertical and rotary line relays 92 and gizes the rotary line relay 93 of the· con-
93, whereby the release. relay 203 of these- nector F, which relay ill' turn energizes the 
lector E is inchided_ in a series circuit with private magnet 97, pressing the private 
the release magnet 98 of the conneqtor F. springs 202a and 203a into contact after the 

415 The path of the circuit extends from ground private wiper 91 has been carried onto the 110 
G8 at the selector E to the side switch wiper private bank contact. Of course, it is un-
74, release relay 203, selector shaft wiper 80, derstood that whenever the line #2220 is 
connector release springs 204 and 205, re- busy the connector private bank contacts. 
lease magnet 98 to the battery lead 167, • connected with the private normal conductor 

50 thence thr,ough battery B' and to ground. 192 are all conl).ected to ground. Therefore, 116 
·when the connector release magnet 98 is since the connector side switch is in second 
thus supplied with current it energizes, and position when the private magnet springs 
as a result the switch shaft and side switch 202a and 203a are brought into contact, an 
'.1re restored to n_ormal position, thus break- energizing circuit is established through the 

i:$5 mg the ·connec_t10n. between the connector rel.ease magnet 98 Jrom the said grounded 120 
switch shaft wipers -89, 90 and 91 and the private bank contact to the private wiper 91. 
normal conductors 190, 191 and 192. The thence to the side switch wiper 101 (which 
~ac~-release rela:y 20!3 o~ the selector E, be- is i~ second position) to the private magnet 
mg m the sam~ c1rc~it with the relea~e mag- sprmgs 202a and 203a, through the winding 

80 net 98, .energizes simultaneously with the of the release magnet 98 ·to the battery lead 125 
!atter and pres~es t~e s:prings 209 and 210 167; thence through battery B' to ground. 
mto engagement, which m turn cl.ose an en- The connector switch shaft and side switch 
ergizing circuit through the release magnet are thus released and connection is not es-
70 of the selector E in series.with the release tablished with the called line. Now when 

65 relay 6'3 of the selector D. This circuit ex- the calling subscriber presses the signaling 130 
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button 34 the vertical line relay 92 becomes· private magnet, upon energizing and de­
energized· and operates to close a circuit . energizing, permits the side switch to pass 

0 through the vertical magnet 94. The verti- to second position. The last vertical in;l-· 
cal magnet operates to carry the switch shaft pulse operates the rotary magnet 130 in the 

6 vertically, whereby the off-normal springs usual way, and the last rotary impulse ener- 70 
112 and 113 engage to permit the busy-sig- gizes the private relay 140, which operates 
naling current to pass to the calling sub- to close a circuit through the private mag­
scriber's line, in the usual. way. The sub- net 132, which now operates to immediately 
scriber, upon hearing the busy-signal, re- release the side switch from second to. third 

10 stores his receiver to the switch-hook, where- position, which closes connection with the 75 
by the release springs 7, 8 and 9 are J:)ressed first line of the group; or, possibly, the pri­
into contact and an energizing circuit' estab- vate magnet is energized to lock the side 
lished through the connector vertical and switch in second position to cause the con-

• rotary line relays 92 and 93, as already ex- nector shaft to automatically rotate orito the 
15 plained, producing the release of the switch- next idle contacts. Of course, if the second 80 

ing apparatus, as stated. The operator is set of contacts leading to the office desired 
given the disconnect signal by the operation are busy, the connector shaft wipers aFe ro~ 
of the drop 213 in the manner explained tated to the third trurik,line, etc. Further­
above. . . more, if all of the trunk lines to which th,e 

20 If the subscriber a,t substation .A' (Fig. number 2811 is allotted are engaged, th~ 85 
5), for example, desires to speak to the sub- shaft wipers are rotated onto a set of con­
scriber A2

. of the private branch exchange tacts to which the busy-signaling machine M 
(Fig. 1), the first-selector D' and some sec- is connected, and the calling subscriber re­
ond-selector, E for example, are operated, ceives the busy-signal. This automatic rota~ 

25 in the manner just described, to establish tion is brought about as follows: When the 90 
connection with the trurik conductors 214, private relay 140 energizes,· the private mag-
215 and 216 which _lead to the rotary con- net 132 is energized, as previously explained, 
nector L. These rotary connectors, of course, and is maintained energized if the first pri­
may be accessible only from some one sec- vate contact is grounded-that is, if the first 

so ond-selector level-in this case the eighth trunk line is in use. The locking or holding 95 
level-since the rotary. connectors of the circuit for the private magnet extends from 
main automatic exchange are allotted to one • the grounded contact to the private wiper 
particular hundred-group, and all of the 126, side switch wiper 138, contact point 221, 
trurik lines leading to the various private private magnet springs 223 and 222, private 

85 branch exchanges may terminate in this par- magnet 132 to the battery- lead 167, thence 100 
• ticular hundred-group to which the rotary c through. battery B' and to ground. The 

connectors are allotted. • Assume that the private magnet 132 is thus energized by a 
number allotted to the trurik lines leading locking circuit and retains the side switch 
to the private branch exchange (Fig. 1) is wipers in second position as long as the 

40 2811; then, after the subscriber at substa- 'wiper 126. engages a. busy or gro"Q.nded con- 105 
tion A' has operated the first-selector switch tact. Furthermore, when the private mag-
D' for the first digit 2, and a second-selector net is energized the spring 224 is shifted 
•for the second digit 8, and established con- from the spring 225 to the spring 226, 
nection with the conductors 214 and 215, whereby a new energi~ing circuit is com-

45 the effect of ,grounding the line conductors pleted through the rotary magnet 130. This 110 
217 and 218 of', substation A' for the last circuit extends from ground G13 through the 
two digits is to operate the vertical and ro- interrupter springs 227 .. , private relay 
tary line relays 127 and 128 of the connector springs 228 .. and 229a, private magnet springs 
L. The vertical impulse energizes the verti- 226 and 224, side switch wiper 139, contact 

50 cal line relay 127, and the vertical magnet point 227, rotary magnet 130 to the battery 115 
• 129 is in turn energized, and the shaft lead 167, thence through battery B' and to 

wipers 124, 125 and 126 are raised opposite ground. • The connector • now operates to 
the first level. The rotary impulse operates: rotate automatically as long as the shaft 
the rotary line relay 128, which upon ener- wiper 126 engages a grounded contact point. 

55 gizing closes a circuit through the pri~ When the shaft wiper 126 leaves the last 120 
. vate relay 140. This circuit extends from busy contact the circuit through the private 
ground G19 through the springs 206 and 207, magnet is broken, whereby the said magnet 
through the private relay 140 to the battery deenergizes and the side switch passes to. 
lead 167, thence through battery B' and to third position. If the first set of contacts 

8.0 ground. The private relay 140 energizes and • is not in use there is no ground potential at 125 
. closes a circuit through the private magnet the private wiper 12.6 to lock and hold the 

132, sajd circuit extending from ground G11 private magnet when the last rotary impulse 
through the springs 219 and 220 private come~, and t!t~refore the side switch _Pa.sffl!S 
magnet 132 to the battery lead 167, thence to third position. At any rate, when the 

16 through battery B' and to ground. The side switch passes to third position, and 180 



when the side switch wiper 138 engages the 
contact point 228, a guarding potential is 
established at the connector private bank 
for protecting the seized line. Assuming 

5 that the connector L has engaged the termi­
nal contacts of the normal conductors 65, 66 
and 67 of the trunk line conductors 158 and 
159, then· this guarding potential closes an 
energizing circuit through the bridge-cut-

10 off relay 64 of the first-selector D .. Also, at 
the instant that the side switch wiper 138 
engages the grounded contact _point 228 an 
@ergizing circuit is established through the 
switching relay 229 to the battery lead 167, 

15 thence through battery B' and to ground. 
The said -relay, upon. energizing, operates 
to shift the springs 230 and 231 to the 
springs 232 and 233, respectively. The 
engagement of the springs 230 and 232 con-

20 nects the back-bridge impedance coil 134 
with the battery lead 301, and the engage­
ment 0£ the springs 231 and 233 connects the 
back-bridge impedance coil 135 with ground. 
After the shaft wipers 124 and 125 have con-

25 nected with the normal conductors 65 and 66; 
respectively, then at the instant that the side 
switch wipers 136 and 137 engage the con­
.tact points 234 and 235 an energizing circuit 
is established through the signal relay 236 

:rn (Fig. 1) at the private branch exchange. 
This circuit extends from ground G15 through 
the springs 233 and 231, coil 135, . rotary 
conductor, through the ringer relay springs 
to the side switch wiper 137, shaft wiper 125, 

35 rotary normal conductor 66, rotary trunk : 
conductor 159, springs 164 and 163, con­
ductor 237, springs 239 and 238,_ relay 236 
to the vertical conductor, spring::; 175 and 
176 to the vertical trunk conductor 158, ver-

40 tical normal conductor 65, shaft wiper 124, 
contact point 234, side switch wiper 136, 
through the ringer relay springs to the verti­
cal conductor, impedance coil 134, S)?rings 
:}30 and 232 to the battery lead 301 (Fig. 3), 

45 thence through battery B8 and to ground; 
The relay 236, upon energizing, attracts its 
armature 240 against the contact point 241, 
whereby .an energizing circuit -is closed 
through the drop 213. This circuit extends 

50 from ground G10 through the said drop, con­
tact point 241, armature 240 to the battery 
lead 146, thence through battery B and to 
ground. The operator, in response to the 
drop signal, operates the key k'. to bridge 

55 her talking set across the extended trunk 
conductors 158 and 159, and upon learning 
that substation A 2 is desired inserts the plug 
p into the jack j2. Of course, had_ the sub­
scriber at _substation A' desired connection 

6~ with any other subscriber of the private 
branch exchange, such as the subscriber at 
substation A, the ?perator would insert the 
plug p into the jack corresponding to the 
desired line. However, when the ring of 

65 the :plug engages the ring of the jack j2 an 

energizing circuit is closed through the re­
leasing relays 242 and 243, as follows: From 
ground G16 through the jack j2 and plug p 
to the conductor 244, springs 245 and 246, 
conductor 247, relays 242 and 243 to the bat- 70 

tery lead 146, thence through battery B and 
to ground. The said release relays attract 
their respective armatures, and when the 
armature 248 engages the contact point 249 
a circuit is closed through the supervisory 75 
lamp 250 extending from . ground G22 

through ~the springs 251 and 252, c~mtact 
point 249, armature 248, conductor 253, con­
tact point 254, armature 255, lainp 250 to 
the battery lead 146, thence through battery 80 
B and to ground. The further use of the 
release relays will be explained hereinaf'.,er. 
After the plug p is inserted into the jack j2, 
the key k' is operated to disconnect the ex­
tended trunk line conductors 158 and 159 85 
from the line conductors of the called sub­
station, and to bridge the ringer generator 
256 instead. The subscriber at substation· 
A2, in response to the signal, removes the re­
ceiver from the switch-hook, whereby bat- 90 

tery current for talking purposes is supplied 
over a circuit extending from ground G11 

through the winding 257, springs 259 and 
153, conductor 174 to. the sleeve of the plug 
p, then through the substation A2 to the tip 95 

of the plug p, conductor 162, springs 150 
and 258, through the winding 260 to the 
battery lead 146, thence through battery B 
and to ground. The relay 261 now _ ener­
gizes and attracts the armature 255 from the 100 

contact point 254, whereby the circuit 
through the supervisory lamp 250 is broken,· 
thereby indicating to the operator that the 
subscriber at substation A2 has answered. 

The release of the central office'switching 106 

apparatus occurs, as previously explained, 
when the calling subscriber grounds both 
line conductors simultaneously upon the res­
toration of the receiver to the switch-hook. 
When the subscriber at substation A2 re- no 

• stores his receiver to the switch-hook the 
energizing circuit through the relar 261 is 
broken, and the armature 255 returns to 
normal position in contact with the point 
254 thereby completing the circuit through 115 

the' supervisory lamp 250, indicating to the 
operator that the established connection 4as 
been abandoned. • The operator then re­
moves the plug p from the jack j2 and also 
restores the drop 213. When the ring of the 120 

plug disengages from the ring of the jack 
the ground G16 is cut off from the release 
relays 242 and 243, thus permitting the said 
relays to , deenergize, and the armatures to 
return to normal position, thereby breaking 125 

the circuit through the supervisory lamp 250 
when the armature 248 leaves· the contact 
point 249. ; • . • , 

When the subscriber at substation A calls 
a subscriber1 .A8 fo,r ex~mple1 qf the manual 180 
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private branch exchange (Fig. 2), the cen- ing the seized trunk line. Furthermore, .an tral office switching apparatus, incl1:1ding the . energizing circuit is closed through the first-selector D', a;second selector E and a '-switching relay 266 ·of the main manual ex-· rotary connector L, is operated in the man- change shown in Fig. 3, and at the same 5 ner already explained, to establish connec- time an energizing circuit is closed through 7 o tion with a trunk line leading to the branch the relay 229 of the connector L for bridg- • exchange. The operator in turn, in the usual ing the battery B3 across the trunk line lead­manner, completes the co?nection by in~ert- in~. to the trunki_ng ?perator's cord ci~cuit ing the plug p' into the Jack of the desired._ (]1g. 2) .. The circmt through the sw1tch-1 o line. - -.ing relay 266 extends from ground G14 to 7 5 The substation A' may be operated, in the -the private wiper 126, conductor 267, switch­usnal manner, to establish connection 'with "ing relay 266 (Fig. 3), resistance coil 268 to the substations Kand I. In each case there the battery lead 167, thence through battery is a busy-test upon the corres:ponding jack at B' and to ground. The circuit througµ the 1 !'i the manual board of called line. This busy connector relay 229,· of course, goes from so test is provided by the corresponding switch- ground G14 to the sidff switch wiper 138, ing relay on the manualooard, the said relay thence through the coil 229 to the battery being energized through the private wiper lead lp7, and to battery B' (Fig. 4). The of the connector and the private normal. A relay -266, upon energizing, operates to shift 20 busv test is also provided from the private the springs 269 and 270 from the springs 271 85 wiper to all multiple connector private bank and 272 to the springs 273 and 274. The contacts, as usual. This is, of course, to pro- disengagement of. the said springs discon­tert the called line. The calling line is pro- nects the drop 275 from the rotary line mul­tected ih a similar manner by the first- tiple of the trunk conductor 264, and re-2 5 8elector as soon as the switch shaft rises. moves the ground spring 271 from the ver- IJ o This is true w'ith regard to all lines operat~ tical line multiple. of the trunk conductor ing automatically. • . 263. The disengagement of the said springs Suppose that the subscriber at substation connects the trunk line conductors 263 and A2 desires connection witli th~ substation A3 264 with the tip and sleeve springs of the 30 (Fig. 2) of the manual private branch ex- jack j'. When the switching relay 266 op- 0!} chimge. In that event, the operator at the erates, as above stated, the springs 276 and branch exchange shown in Fig. 1 is signaled 277 also engage, whereby ground is placed and given the number of the exchange in upon the jack ring 278 for giving to the op­Fig. 2. The operator answers the can. with erator a busy-test should she test the jack l 35 n local plug, but upon receiving a number of whi.le the line is busy. When the side switch 100 the exchange in Fig. 3 she removes the local passes to third· position an l;lnergizing cir-plug and inserts the plug p into the jack j2: cuit is closed through the line drop 281 of Assmning this number to be 2821 the key k the manual exchange (Fig. 2). This circ11it is operated to move the springs 176 and 164 extends from battery B3 to the battery lead 40 from the springs 175 and 163 to the springs _301, springs 232 and 230 at the connector L lU) 262 and 2633
, wheueby the trunk conductors ,'(Fig. 4), impedance coil 134, ringer relay 158 and 159 are disconnected from the re- springs 135a and 134a, side switch wiper 136, mainder of the trunk circuit and placed in shaft wiper 124, conductor_ 263 (Fig. 3), connection with the operator's calling de- through the sleeve conductor 263 (Fig. 2), 45 viced. The first-selector D and the second- armature 282, contact point 283, then 110 selector E are theri operated, as explained, through th~· line drop . 281 to· ground. The to establish connection with the rotary con- . operator at the manual exchange (Fig. 2) nector L, which is operated by the last two throws the key k2 to bridge the operator's digits (2 and 1) of the number 2821, to se- set across the trunk line conductors 263 and 50 lect _the idle. trunk line co~ductors 263 and 2642 and _upon learning that _su~statio~ A 3 !s 115 264 m the second level leadmg to the manual desired, mserts the plug p' mto the Jack J3. exehan~e (Fig. 2). _A;rn<><?n as the operator The plug p' :qormall~ rests in the P?Sition has fimshed transmittmg impulses,. the key shown by the dotted Imes, and when m this k is restored to normal position, whereby the position the springs 293 and 294 are dis-65 trnnk conduc~ors. 158 and 159 are extended en~aged; but when the plug is removed the 120 to the ~ord circmt c~>nduc~ors 1'74 and 162, said sprmgs engag~ and complete a circuit respectively, to termmate m the condensers through tlie supervisory lamp 295, said cir-155 and 154. The operator then throws the cuit extending from ground through the key le' (Fig. 1) to bridge her talking set armature 296, contact point 297, springs 294 tilJ. across said conductors 174 and 162, to listen and 293, lamp 295 to the battery lead 298 126 for the called subscriber. When the side thence through battery ij2 to ground. · Afte; switch wiper 1.38 engages the grounded con- the plug is inserted hito the jack, as stated tact point 228 a guarding potential is estab- the key k2 is operated in the opposite direc~ lished at the J?rivate wiper 126, and, there- tion, whereby a signaling current passes 1111 fore, a,t the private .contact 265, for protect- from the grounded ringer generator 299 130 
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over the tip-side of the line and through the are signaled as follmvs: When the receiver 
substation ringer to ground. As soon as the at substation A3 (Fig. 2) is restored the 
called subscriber answers. batterv current circuit which supplies talking battery cur­
for talking p11rposes flows m•er tl1e follow- rent to the said substation is broken, and 

5 ing cir:cuit: from ground G15 at the rotary accordingly the relay 300 deenergizes and 70 
connector L, springs 233 and 231, coil 135, its armatures return to normal position. The 
through the ringer relay s1irings 280• and 280 engagement of the armature. 296 with the 
and shaft wiper 125 to the trunk conductor contact point 297 closes the circuit through 
264-, supervisory relay 300, through the tip the supervisory lamp 295, and the operator 

10 of the plug p' to the tip-side of the line, then removes the plug p' from the jack j3; 75 . 
through the substation A3 to the sleeve of and when the plug returns to normal po::;i-
the plug p', to the trunk line conductor 263, tion (shown by dotted lines) the circuit 
connector shaft wiper 124, through the coil through the lamp 295 is broken. When the 
134, spririgs 230 and 232 to the battery lead receiver at substation A 2 (Fig.1) is restored, 

15 301, thence through battery B3 and to ground. the talking battery circuit, including the 8 o 
The supervisory relay 300 being included in windings, 257 and 260 of the relay 261, is 
this circuit energizes and draws its arma- broken, thus permitting the armature 255 
tnres 296 and 282 from the contact points to closE) in contact with the point 254, where-
297 and 283. The disengagement of the by the circuit, as explained, through the 

20 armature 282 and contact point 283 cuts off supervisory lamp 250 is closed. The glow- 85 
the drop 281 from the line conductor 263, ing or display of this lamp gives to the op­
and the disengagement of the armature 296 erator the disconnect signal. The plug p 
and· contact point 297 breaks the circuit is then removed from the jack j2, whereby 
throngh the supervisory lamp 295,· whereby when· the ring of the plug disengages from 

to the operator is notified that the subscriber the ground ring of the jack the energizing uo 
at snbstation A 3 has answered. It will be circuit through the release relays 242 and 
seen that at the instant thatthe plug ,pis in- 243 becomes broken. The said release re­
serterl in the jack j2, the substation A 2 is lays deenergize, but the relay 24-2 being a 
proYidecl with battery current for talking quick-acting relay, and the relay 243 a slow-

so purposes, over the following circuit; from acting relay, as explained, the armatures 286 95 
ground G17 at the trunk cord circuit through and 287 of the relay 242 engage the contact 
the winding 257 of the relay 261 to the points 290 and 291 before the armatures 288 
springs 259 and 153, springs 17~ and 172 to and 289 disengage from the ground post 292. 
the sleeve of the plug p, sleeve springs of the Thus both trunk line conductors 158 and 159 

35 jack j2, through the substation transmitter are grounded simultaneously, which simul- 100 -
and receinr, tip-spring of the jack j2, tip t~neo'usly enel'gizes the vertical and rotary 
of the plug p, through the springs 160 and lme relays 127 and• 128 of the connector L 
ml, springs 150 and 258, thence through the (Fig. 4), thereby bringing about the release 
"·inding 260 of the relay 261 to the battery of the central office switches, as previously 

40 lead 146, thence through battery B and to explained.· 105 
ground. The said relay 261 energizes, there- If the subscriber at substation A2 desires 
by attracting the armature 255,from engage- .. connection with any other· substation (A', 
ment with the contact point 254. Also, when I or K). the branch exchange operator oper-
the ring of the plug p engages the ring of ates the calling device d and the central 

45 the jack j2, a circuit is closed through the office· switches in the usual manper to estab- HO 
release relay 242 in series with ·the release lish the desired connection. 
relay 243. • The circuit through the said At R in Fig. 1 there is shown a secona re-

• relay extends from ground G16 through lease key which, when the buttori 302 is 
the jack ring of the plug, through the pressed, grounds both trunk line conductors 

50 springs 245 and 246, through the relay 242, 158 and 159. This arrangement is provided 115 
thence through the relay 243. to the bat- for an. auxiliary release, should the quick 
tery lead 146, thence through battery B and and slow acting relay release :fail to operate. 
to ground. Said relays, upon energizing, In the foregoing it has been shown how a 
attract their armatures 248,. 286 and 287, niain office automatic substation' may be 

55 and 288 and 289. The relay 242 is a operated to establish connection with a sec- 120 
quick-acting relay, and the relay 243 is a , ond automatic substation at a private 
slow~acting relay, and hence the armatures branch . manual exchange. Suppose, now, 
286 and 287 disengage from the· contact that it is desired to connect the substation 
points 290 aml 2!H before the armatures 288 • A.8 (Fig. 2) with the substation K (Fig. 3),' 

60 and ~80 of the relay ~43 engage the ground the number of which latter, it is assumed, 125 
post 2D2. The two subscribers may hold con- is 2550. When the receiver is removed at 
versation-over the heavily marked conduc- the substation A3 a circuit is closed through 
tors, and when the subscribers restore· their the line drop 30~, extending from the bat­
receivers to the switch-hooks the operators tery lead 298, through the drop 303 to the 

65 of the respective private branch exch3:nges sleeve side of the line, through the substa- J.SO 
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tion and tip-side of the line to ground at 
the jack j8. The operator, upon learning 
that an outside connectio11- is desired, inserts 
the plug p' into the jack j8, which extends 

5 the substation conductors to· the trunk line 
conductors 263 and 2~4, whereby a cir_cuit is 
closed through the hne drop 275 (Fig. 3) . 
This circuit extends from the· ground G18 at 

• the central manual exchange through the 
10 springs 271 'and 269, to the conductor 263, 

through the cord circuit and substation A 3, 

back through the cord circuit to the trunk 
conductor· 264, springs 270 and 272, drop 
275 to the battery lead 301..l-. thence through 

15 battery Bs and to ground. The central oper­
ator, in resl?onse, inserts the plug p 2 into the 
jack j\ which presses the springs 3036 and 
304 into contact, whereby a circuit is closed 
throu~h . the switching relay 266. 'and a 

20 guardrng potential is established at the con­
nector private contact 265 (Fig. 4) over the 
conductor 267. This guarding potential pro­
tects. the line conductors 263 and 264 from 
being seized by a subscriber calling automati-

. 25 cally. _ The circuit through the switchin~ re­
\ay extends froni ground through t~e sprrngs 
303a and 304; conductor 267 to the relay 266, 
resistance coil 268 .. and battery lead 167, 

• thence through battery B' and to ground. 
so This guarding potential at the connector pri­

vate bank ·contacts, it will be seen,- extends 
• from ground through the springs 303• and 

304 to the conductor 267, thence to the private 
_ bank contact 265 _{Fig. 4); and to all Qther 

. S5 multiple contacts. The switching relay 266, 
upon energizing, operates as before, and 
when the springs 269, 273 and 270, 274 en­
gage, the trunk conductors 263 and 264 are 
extended to the jack j\ thence through the 

-to plug p2 to the cord circuit, as' shown. , The 
operator throws the listening· key k8; and 
learning that substation K on the line 
#2550 is wanted, inserts the plug p8 into 

- tile jack j5. This operates the switching re-
-t'6 lay 305 of the line #2550 in the same man-

ner in which the relay 266 is operated, and 
places a guarding potential at the connector· 
private bank contacts to protect the. line K. 
The key k is then operated to signal the 

50 substation K, and the subscriber, upon an­
swering, may communica,t.e with the sub­
scriber at substation As over the circuit 
shown. by heavy lines in Figs. 2 and 3. 
When the subscriber A 3 restores his receiver 

55 to the switch-hook the operator at the main 
exchange (Fig. 3) is given the disconnect 
signal as follows: Restoring the receiver to 
the switch-hook breaks the talking circuit, 

. whereby the 'supervisory relay 300 deener-
• 60 gizes, and the armature 282 engages the con­

tact point 283 which is connected to ground 
through the drop 281. This ground causes 
an energizing current to £!ow from the bat­
tery B3 (Fig. 3) througn the winding 308 

85 of the relay 309 to the tip of the plug and 

jack, conductor 263, throuizh the armature 
282, contact point 283; through the drop 281 
to ground. The relay 309 now operatively 
energizes and draws the armature 310 into 
contact with the point 311, whereby a cir- 70 
cuit is closed through the supervisory lamp 
312. The operator removes the plug p2 from 

. the jack j4', tlius breaking the energizing 
circuit through • the differential relay 309 . 
and supervisory relay 300 of the private 75 
btanch exchange (Fig. 2). Furthermore, 
the relay 300, upon deenergizing, permits 
the armature 296 to engage the contact 
point 297, whereby a circuit is closed 
through the lamp 295. The glowing or dis- 80 

• play of this lamp in turn gives a disconnect 
signal to the operator of the branch ex­
change. Of course, if substation I had been 
c11,lled instead, the operator would have es­
tablished a connection with the line of sub- 85 
station Ii and the switching relay of this 
line worud have been pulled up instead, 
causing the operation of the circuits con­
trolled thereby, Of course1 just as the oper­
ator in Fig. 2 calls subscriber. K or I, any 90 
subscriber similar to I m:ay call tlie sub­
scribers K or. I in. the ma:m exchange, or . 
even the subscriber A8 may· be called by 
subscriber I through the medium. of j;he main 
exchange operator and the private branch 95 
exchange operator in a well-known manner.· 
In like manner, subscriber I may call any 
substation at the private branch exchange 
in Fig .. 1 by being plug,zed onto a, trunk 
to said private branch exchange through the 100 
c'ord circuit (Fig. 3) by way of normal con- . 
ductors 65 and 66 (Fig; 4), which conduc-, 
tors, of course, have multiple contacts in the 
connector banks • and in the manual board. 

Connection between any two local sub- 105 
. stations {Figs. 1 and 2) of the bran~h ex­
change is ae<:Om{>lished by mea~ of an or<;fi­
nary cord circmt. • The substation I (Fig. 
3) may be connected with any substation in 
the same manner in which the trunk con- 110 
ductors 263 and 264 were connected, ·by 
means of the cord circuit to the conductors • 
of substation K. 

When the subscriber at substation. I de-
sires • connection' with any substation A or 115 
A2 of the private branch exchange {Fig. 1), 
the manual operator· (Fig. 3) inserts the 
plug p8 into 'the jack corresponding to one 
of the trunk line multiples leading to the 
private branch exchange, the multiple con- 120 
ductors 325, 326 arid 327 (Fig. 4) for exam~ 
ple. When the plug. p8 (Fig. 3) is inserted 
in the jack of these conductors an energiz-
ing circuit is established through the bridge­
cut-off relay 64 of the first-selector D, ex- 1?.li 
tending from the allotted jack over the pri-
vate conductor 327, through the relay 64 to 
battery B' .. The bridge-cut-off relay, upon 
energizing, operates to disconnect the line 
relays 58 and 60 and to disconnect the said lS0 
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relays from battery lead 167, thus leaving 
clear the trunk conductors 158 and 159 to 
the branch exchange. Tlie line relay is also 
energiz<:>d by the insertion of the plug p3 

5 to connect the calling line with the trunk 
conductors 158 and 159. It will be seen · 
that the operator at the branch exchange 
is not signaled until the main exchange op­
erator rings, in this way energizing the re-

10 lay 236 which in turn operates to close a 
circuit through the drop 213. The branch 
exchange operator, 11pon ·learning the de-· 
sired connection, inserts the plug p into the 
jack of the desired line A or A2• 

15 It will be observed that the line drop 119 
allotted to the line of substation K has been 
cut away from the conductors 306 and 307 
by the insertion of insulating strips between 
the springs 120 and 121, and 122 and 123. 

20 It will also be seen by referring to Fig. 3 
that the springs 122 and 120 allotted to the 
cut-off relay 305 are separated from the line 
conductors 307 and 306 by the condensers 
280a and 28P.' This, of course, is true only 

25 after the substation K is operating auto-
matically.. . . . 

1Froni the foregoing it will be· seen that l 
provide a working telephone system in proc­
ess of reconstruction from/ one type to an-

30 other. If the system is being changed from 
manual to automatic, as described and illus­
trated, then the private branch automatic 
substations are installed, as shown in Fig. 1, 
at the private branch exchange, and all sub-

35 scribers' lines terminating at the main ex­
change are provided with automatic substa­
tion equipment of the kind shown at I in 
Fig. 3, and with autqrµatic selectors and 
connector contacts at the exchange or main 

40 central station. At this time it will be seen, 
however, that the operator at the private 
branch exchange shown in Fig. 1, and the 
automatic subscribers thereof, are the only 
ones who qan operate the said automat1c 

<l6 connectors and selectors, as at this time sub­
scribers whose lines terminate directly at 
the main excha;nge can only call manually. 
Gradually, however, the subscribers' ~ubsta­
tion equipments at the main exchange are 

oO cut-over or altered in the manner shown at 
K in Fig. 3, or at A' in.· Fig. 5, and th!') 
manual equipment for these cut0 over lines 
is rendered inoperative for calling into the 
exchange, but uniformly operative for call-

li>ll ing out therefrom. In this way the said 
cut-over lines are still capable of being called 
manually, but can only call into the ex­
change automatically and are also capable 
of being called automatically. In this way 

lO the automatic equipment is prevented from 
interfering with the manual service, and the 
manual equipment is gradually and pro­
gressively rendered incapable of interfering 
with the automatic service. In tim~, all of 

J5 the subscribers' lines at the central station 

or main exchange are cut-over in the man­
ner shown at K in Fig. 3, so that no lines 
thus terminating directly at the main ex-

• change can call manually, although they 
• can still be called manually. When the re- 70 

construction is completed, any subscriber at 
the main exchange can automatically call 
any other subscriber at the main exchange, 
and can semi•automatically call any sub­
scriber at either of -the two private branch 75 
exchanges. A subscriber's telephone line is 
adapted to call or be called automatically 
when no manual switchboard apparatus is 
brought into play in the establishment of 
connection between the calling and called 80 
lines. A subscriber's telephone line is 
adapted to call or be called manually when 
no automatic apparatus is brought into play 
in the establishment of connection between 
the calling and called lines. It will also be 85 
seen that ) a subscriber's telephone line is 
adapted to call or be called semi-automati­
cally or semi-manually when both automatic 
and man.ual apparatus is necessarily brought 
into play in the establishment of connect10n 90 
between the calling and called lines. Fot ex­
ample, service from the main exchange to the 
private branch exchange shown in Fig. 2, af-
ter the reconstruction is comple.te, _is semi­
automatic. On the other hand, service froni 95 
this particular private branch exchange to • 
the said main exchange is always manual in 
character, and service ·from this private 
branch exchange to the private branch ex­
change shown in Fig. 1 is also manual. 100 
Service from the private branch exchange 
shown in Fig. 1 to the main exchange is 
always semi-automatic, as is also true of 
service from this private branch exchange 
through the main exchange to the branch 105 
exchange shown in Fig. 2. Service between 
the subscribers o:f the branch exchange shown 
in Fig. 2 is purely manual, while that between 
the subscribers of the branch exchange 
shown in Fig. 1 is also purely manual. The llO 
two-way trunks between the private branch 
exchan~e of Fig. 1 and the main exchange 
are eqmpped.atihe main exchange for selec-
tion and seizure either manually or auto­
matically, but at the said private branch ll5 
exchange a connection to or from any one 
of these trunks is purely manual. This is 
also true of the two-way trunks between the 
private branch exchange of Fig. 2 and the 
said main exchange or central station. It 120 
will also be seen, however, that the two-way 
trunks between the private branch exchange 
of Fig. 1 and the said main exchange are 
equipped with operators' calling mecha­
nisms at the trunking cord .circuits thereof, 125 
and with automatic first-selectors at their 
terminals in the main exchange. In this 
way the said trunks or .trunk lines between 
the private branch exchange of Fig. 1 and 
the main exchange can he used for control- 130 
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ling the .automatic equipment of the main Fig. 5. In other words, each line is a cut­

excbange, which is not true of the trunk& over line, each.line being adapted for full 

extending between the private branch ex- automatic service, and having provisions 

change of Fig. ·2 and the main exchanges. for being called manually. . 

5 Thus the trunks entering the main exchange It is evident that by my invention I pro- 70 

froin the. private branch exchange of Fig. vide a cut-over system in which the service 

1 terminate not only in first-selectors, but is not interrupted during the process of re­

also in trunk jacks of manual boards, and construction: from one type to another. 

in multiple contacts or terminals of auto- This, obviously; is an advantage, as. it does 

10 matic rotary connectors, . such as the con- not necessitate a temporary closing of the- 75 

nector shown at Lin Fig. 4. At their other exchange and cessation of service while the 

ends these trunks terminate in plugs for use system is being_ remodeled. . • 

in connection with the jacks of the sub- Before the lines are cut-over-that is to 

scribers' lines which terminate at. the pri- say, at·.a substation like the one indicated at 

15 .vate branch exchange of Fig. 1, in the man- I-the selectors.for such lines are r~ndered so 
ner explained. The trunks which enter the inoperative by temporarily disconnecting 

main exchange from the private branch ex- them from the battery, sueµ as the battery 

change o~ Fig. 2 terminate in trunk jacks B'. The subscribers at the substations there-

of manual boards, and also in the multiple of cannot disturb the automatic switches"-

20 contacts or terminals of the said rotary con- that is, cannot call automatically. . The sub- 85 

nectors. In this way each connector of the scribers' lines are said to be cut-over when 

: character shown at L in Fig. 4 can have one they are ready for the new service. For ex­

level thereof appropriated for the automatic ;imple, the line of the substation I has both 

selection of trunks leading to one private equipments, but has not been cut-over for 

25 br~nch exchange, and can have another le'Vel automatic service-:-that is to say, it has not 90 

thereof ap:propriated for the· automatic se- been cut-over· to permit the subscriber • to 

lection of idle trunks leading to the other call into the exchange by means of automatic 

private· branch exchange. Other afrange- apparatus .. The line of the substation K has, 

ments can, however, be adopted for ena- however,beencompletelycut-over,asthesub-

so ·bling the automatic rotary connectors to au- scriber of this line is now in a position to ·95 

tomatically select idle trunks leading to the call or be called automatically, although he 

desired pnvate branch exchange without de- • can still be called manually. Iri other words, 

parting from the . principles of . :µiy inven- and although the Stlbscriber at substation I 

tion. . • · • • can be called automatically by the subscriber 

85 It will-be seen that the ground X at the at substationA,or by the operator at the pri- 100 

snbsta~ion I is used only for rin~g an!1 vate branch exchange, it will be seen . that 

SUJ.)!'rvISOry purposes. The snperV1SIDg, it the manual service over the line of the sub-

will be seen, with this kind of a manual cir- scriber at substation I has not . been dis-

- cuit is dependent U{)On the grounding of the turbed in any way. For this reaso!). the line 

40 line at the substation when the subscriber of this substation I is not .a cut-over line, 105 

hangs up his telephone, for the {)urpose _of • whereas the line of the substation K is a 

enerwzing t!i,e relay of th~ co~d circuit;, and cut-over line,. becau~ the latter now .1!as . 

thereby closmg the local circmt of the lamp full automatic· service, and the. service. -

312, in the manner explained. • It will be through the medium of his olct or manual 

45 seen that the bell 114 can be rung either by equipment has been disturbed ·and mate- 110 

. the generator Y of the cord circuit, or by rially curtailed or limited. • • • • 

the generator 197 for the connectors, as In connection with the disclosure of the 

either generator is grounded at one side .. rotary connector Lin Fig. 4 of the draw­

Also, in the apparatus at the substation I • ings, attention is called to my prior appli-

50 the springs 115 and 116 are adapted to nor- cation Serial No. 364,699 filed March 26, 115 

mally contact with each otber, when the re- 19.07, wherein the broader aspects .of a ro­

ceiver is hung up, to close the said ringing tary connector are being claimed by me. • 

. and supervisory circuit through the bell. W}lat I claim as my invention is:-

When the line is cut over, however, it will be . 1. A working telephone system in process 

55 seen that the contact between these two of gradual reconstruction or transition from 120 

springs is eliminated, and the ground X is one type to another, without interfering 

• also taken off and the bell bridged across the with the· service between any and all sub~ 

line circuit, in the manner shown at the sub- scribers thereof, comp-rising subscribers' 

• station K, as previously explained. telephone lines, automatic and manual equip-

60 It will,be understood that !Fig. 5 shows a ment for the exchange and substations of ·125 

cut-over line having a manual equipment of one or more of s~id lines, means for callinQ: 

the kind shown for the substation Kin Fig. automatically, and suitable provisions fo~· 

3. It will also he understood that this sub- then rendering the automatic portion of 

scriber's line at the substation K has an au- said· equipment inoperative for calling into 

65 tomatic equipinent of the kind shown in the exchange, over suh<;cr.ibers' telephone 130 



lines terminating =in automatic exchange 'tomatic exch~nge equipment, and incapable 
equipment, and incapable of in~e;irfering of interferi11g with the manual service while 
with the manual service while all sub§crib-< all subscribers' telephone lines of the system 
ers' telephone lines of the system are in con- are in condition for calling and being called, 

5 dition for calling and being called rilanu- and local batteries for talking at all sub- 70 
ally. • stations having automatic equipment, as and 

~- A working telephone system in proces~ _ for the purpose set forth. 
of reconstruction from one type to another, :. 6. In a working telephone system in proc­
without interfering with the service thereof, ess of reconstruction from one type to un-

10 comprising subscribers' telephone lines, au- other, without interfering with the service 75 
fomatic and manual equipment for the ex- thereof, the combination of subscribers' tele­
change and substations of one or more of phone lines, automatic and manual equip­
said lines, and suitable provisions for ren- ment for the exch:inge and substations of 
dering the manual portion of said equip- one or more of said lines, suitable provisions 

15 ment inoperative for ca.lling into the ex- for ren<lPring the manual portion of said 80 
\;Jrnnge, over subsc,ribers' telephone Jines equipment inoperative for calling into· the 
:idapted to call or be called automatically, exchange, o,·er snbscribers' telephone- lines 
but uniformly operative for calling out aditpted to call or be called automatically, 
therefrom, and incapable of interfering with but uniformly operative for calling out 

20 the automatic service after a portion of the therefrom, and inc:tpable of interfering with 85 
system is ·working automatically. . the automatic service after a portion of the 

3. A working telephone system in.process system is working automatically, and local 
of reconstruction from one type to another, batteries for talking at all substations hav­
without interfering with the service thereof, ing automatic equipment, us and for the 

25 comprising subscribers' telephone lines, au- purpose set forth. 90 
tomatic and manual equipment for the ex- 7. In a working telephone system in proc­
change a.ncl substations of one or more of ess of reconstruction from one type to an­
said lines, and suitable provisions for ren- other, without interfering with the service 
dering the automatic portion of said equip- thereof, the combination of subscribers' tele-

30 ment inoperative for calling into the ex- phone lines, automatic ~nd manual equip- 95 
change, over subscribers' telephone lines ment for the exchange and substations of 
adapted to cull or be called manually, but one or more of said lines, suitable provi­
uniformly operative for calling out there- sions for. rendering the automatic portion 
fr~m, ancl incapable of interfering with the of said equipment inoperati:ve :for calling 

35 manual service while a portion of the sys- into the exchange, over subscribers' tele- 100 
tern is still working manually. · phone lines adapted to call or be called 

4. A working telephone system in process manually, but nniformly operative for call­
of gradual reconstruction or transition from ing out therefrom, and incapable of inter­
one type to another, without interfering ,fering with the manual service while a por-

40 with the seITice thereo.f, comprising sub- tion ofthe system is still working manually, 105 
scribers' telephone lines, automatic and man- and local batteries for talking at all sub-
Hal equipment for the exchange and sub- stations ha.-ing automatic equipment, as and 
stations of one or more of said lines, means for the purpose set forth. 
for calling automaticaUy, and suitable pro- 8. In a working telephone system in proc-

45 visions for then rendering the manual por- ess of reconstruction from one type to an- 11 o 
tion of srtid equipment inoperative for call- other, without interfering with the service 
ing into the exchange, over subscribers' tele- thereof, the combination of subscribers' tele­
phone lines · terminating in automatic ex-. phone lines, automatic and manual equip­
change equipment, and incapable• of inter- ment for the exchange and substations of 

50 foring with the automatic service after all one or more of said lines, means for calling 115 
subscribers' telephone lines of this character manually, suitable provisions for then ren-
nre in co11dition for calling and being called dering the manual portion of said equip­
antomatically. ment inoperative for calling into the ex-

5. In a working telephone system in proc- change, over subscribers' telephone lines ter-
55 ess of gradual reconstruction or transition minating in.automatic exchange equipment, 120 

from one type to another, without interfer- and incapable of interfering with the auto-
ing with. the service thereof, the combina- mntic service after all subscribers' telephone 
tion of subscribers' telephone lines, auto- lines of the system are in condition for call­
·matic arnl manual equipment for the ex- ing and being called eitli.er automatically or 

GO eha11ge. nrnl substations of one or more of semi-automatically, and local batteries for 125 
said lines, 11H•ans for calling automatically, talking at all substations having automatic 
suitable provisions for then rendering the eqnipment, as and for the purpose set forth . 
. automatic portion of said equipment inoper- n. In a working telephone system in proc­
atirn for calling- into the exchange, over sub- ess of reconstruction from one type to an-

65 scribers' telephoi1e lines terminating in au- other, without intt>rfering with the service l~0 



thereof, the combination of subscribers' tele- • 
, phone lines., automatic and manual equip­

ment for the exchange and substations of 
one or more of said lines, means for calling 

5 automatically, suitable provisions for then 
rendering the automatic portion of said 
equipment inoperative for calling into the 
exchange, over subscribers' telephone lines 
terminating in automatic exchange equip-

Io ment, and Incapable of interfering with the 
manual service while all subscribers' tele­
phone lines of the system are in condition 
foi· calling and being called, and centralized 
means of electrical supply for furnishing 

15 talking current to all substations which are 
purely mi!nual and not provided with auto­
matic equipment, as and for the purpose set 

• forth. 
10. In -. a working telephone system in 

20 process of. reconstruction. frolll .one type to 
another, without interfering with the service 
thereof, the combination of subscribers'. tele­
phone lines, automatic and ma~mal equip­

·ment for the exchange and substations of 

or more of said lines, means for calling man- 65 
ually, suitable provisions for then rendering_ 
the manual portion of sai<l equipment inop­
erative for calling irito the exchange, over 
subscribers' telephone lines terminating in 
automatic exchange equipment, and incapa- 70 

ble of interfering with the automatic service 
after all subscrib~rs' telephone. lines of the 
system are in condition for calling and be­
ing called either automatically or semi-auto­
:ruatically, and centralized means of electri- 75 
cal supply f<?r furni_shing talking current 
to all substations which are purely manual 
and not provided with automatic equipnien:t, 
as and for the purpose set forth; 

13. In a working . telephone system in 80 

process of reconstruction from one type to 
another, without interfering with'the sei•vice 

25 one or more of said lines, suitable provisions 
for rendering. the manual portion of said 
equipment inoperative for c~lling into the 
exchange, over subscribers' telephone lines 
-adapted to call or be c~lled automatically, 

30 but uniformly operative for calling out 
therefrom, and incapable of interfering with 
the automatic service after a portion of the 
systein is working automatically, and cen­
tralized means of electrical supply for fur-

. thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and substations of 85 
one or more of said lines, means for calling 
automatically, suitable provisions for then 
rendering the automatic portion of said 
equipment inoperative for calling into the 

• exchange, over subscribers' telephone_ lines 90 

terminating in automatic· exchange equip~ 
ment, and mcapable of interfering with the 
m.anual sel'.Vice while all subscribers' tele­
pb,one lines of the system are in condition 

35 nishing talking current to all substations 
which are purely manual and not provided : 
with automatic equipment, as and for the 
purpose set forth. • • ; 

11. ln a working telephone system iµ 
40 process of reconstruction from one type to 

a_nother, without interfering with the service 
thereof? _the. combination. of subscribers' tele­
phone lines, automatic and manual. equip­
ment for the exchange· and substations of • 

45 one or more of said lines, suitable provi­
sions for renderwg the automatic portion of 
said equipment inoperative for . calling into 
the exchange, over subscribers'· telephone 
lines adapted to call or be called manually, 

50 but uniformly operative for calling out 
. t~erefrom, and _mcapable _of ~terfering 
• with the manual service while a portion of 

the system is still working manually, and 
centralize~ means of electrical supply for 

55 furnishing talking current to all substations 
• which are purely manual and ·not provided 
with automatic equipment, as and for the 

· purpose set forth. • 
12. In a working telephone _ system in 

60 process of reconstruction from one type to 
another, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual • equip­
ment for the excha'!lge and substations of one 

for calling· and being called, local batteries 95 . 
for talking at all substations having auto­
matic -equipment, and centralized means of 
electrical supply for furnishing talking cur-
rent to all substations which . are purely 
manual and not provided with automatic 100 

. equipment, as and for the purpose set forth. 
14. In a working telephone system in 

process of reconstruction from one type to 
another, without interfering with,the service 
thereofi the combination of subscribers' tele- 105 
phone ines, automatic anp. manual equip­
ment for . the exchange aiid substations 0£ 
• one or more of said lines, snit.able provisions 
for rendering the manual portion_ of said 
equipment inoperative for calling into the 110 
exchange, over subscribers' telephon.e lines 
adapted to call or be called automatically, 
but uniformly operative for calling out 
therefrom, and incapable of interfering 
with the automatic service after a portion u fi 

of the system is working automatically, local 
batteries for talking at all substations hav-
ing automatic eqmpment, and centralized 
means of ·electrical supply: for furnishing 
talking current to all substations _which lire 120 

purely manual and not provided with auto­
matic equipment, as and !or the purpose 
set forth. • 

15. In ,a working telephone system in 
process o:f reconstruction from one type to 125 
another, without interfering with the service 
thereof,. the combination of subscribers' tele­
phone lines, automatic and manual equip-



ment for the exchange and substations of 
one or more of said lines, suitable provisions 
for rendering the automatic portion of said 
equipment inoperative for calling into. the 

5 exchange, over subscribers' telephone. lines 
adapted to call or be calied manually, but 
uniformly operative for calling out· there­
from, and incapable of interfermg with the 
manual service while a portion of the sys-

10 • tern is still working manually, local batteries 
for talking at all substations having auto­
matic equipment, and centralized means of 
electrical supply for furninhing talking cur­
rent to all substations which are purely 

15 manu~l and not provided with automatic 
equipment, as and for the purpose set forth. 

16. In a working • telephone system in 
process of reconstruction from one type to 
another, without .interfering with the service 

20 thereof, the combination of subscribers' tele­
phone lines, -automatic and manual equip­
ment for the exchange and substations of 
one or more of said lines, means for calling 
manually, suitable provision for then rend-

25 ering the manual portion of said equipment 
inoperative for calling into the exchange, 
over subscribers' telephone lines terminating 
in automatic exchange equipment, and in­
capable of interfering with the automatic 

30 service after all subscribers' telephone lines 
of the system are in condition for carnng 
and being called either automatically or 
semi-automatically, local batteries for talk­
ing at aU substations. having antomatic 

35 equipment, and centralized means of elec­
trical supply for :furnishing talking current 
to all substations which are purely manual 
and not provided with automatic equipm{mt, 
as and for the purpose set forth. 

40 17. In a working telephone system in proc­
ess of reconstruction from _one type to an­
other, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic· and manual equip-

45 ment for the exchange and substations 
of one or more of said lines, and suitable 
provisions for render the automatic portion 
of said equipment inoperative for calling 
into the exchange, over subscribers' tele-

50 phone lines terminating in automatic ex­
change equipment, and incapable of inter-· 
fering with the manual service while all sub­
scribers' telephone lines of the system are in 
condition for calling and being called 

55 either manually or semi-manually, said 
system including two-way trunks leading to 
a branch exchange thereof, as and for the 
purpose set forth.· 

18 .. In a working telephone system in proc-
60 ess of reconstruction from one type to an­

other, without interfering with the service 
thereof. the combination of snbscribers' tele­
phone iines, automi{tic and manual equip-
1rnmt for tlw. exchange and substations of 

one or more of said lines, and suitable pro- 6i 
visions for rendering the manual portion of 
said equipment inoperative for calling into· 
the exchange, over subscribers' telephone 
lines adapted to call or be called automati­
cally, but uniformly operative for calling 70 
ont therefrom, and incapable of iuterfering 
with the automatic service after a portion 
of the system is working automatically, said 
system including two-way trunks leading to 
a branch exchange thereof, _as and for 'the 75 
the purpose set forth. 

19. In a working telephone system in proc-
ess of reconstruction from one type to an­
other, without interfering with the service 
thereof, the combination of subscribers' tele- .80 
phone lines, automatic and manual equip­
ment for the exchange and substations of 
one or more of said lines, and suitable pro­
visions for rendering the automatic portion 
of said equipment inoperative for calling 85 
into the exchange, over subscribers' tele­
phone Unes adapted to call or be called 
manually, but uniformly operative for call-
ing out therefrom, and incapable of inter­
fering with the manual service while a por- 90 
tion of the system is still working manually. 
said system including two-way trunks lead-
ing to a branch exchange thereof, as and for 
the purpose set forth. 

20. In a working telephone system in proc- 95 
ess of reconstruction from one type to an­
other~ without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for: the exchange and substations of 100 
one or more of said lines, means for calling 
manually and suit.able prov:isions for then 
rendering the manual portion of said equip­
ment inoperative for calling into the ex­
change, over subscribers' telephone lines ter- 10b 
minating in automatic exchange equipment, 
and incapable of interfering with the auto­
matic service after all subscribers' telephone 
lines of the system .are in condition for call-
ing and being called either automatically or no 
semi-automatically, said system including­
two-way trunks leading to a branch ex­
change thereof, as and for the purpose set 
forth. 

21. In a working telephone system in proc- 115 
ess of reconstruction from one type to an­
other, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and substations of 120 
one or more of said lines, means for calling 
automatically, and suitabl~ prov:isions f~n· 
then rendering the automa~!C- portion of said· 
eqnipment inoperative for calling into the 
exchange,. over snbscribers' telephone lines 125 
terminating in antomatic exchange eqnip­
ment, and focapable of int<>rforing with the 
manual service while all subscrih<>rs' tele-
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phone lines of the system are in condition telephone lines, automatic and m~nual ~quip­
for calling and being called, said system ment for· the exchange and substations of 
including two-way semi-automatic trunks one or more _of said lines, means for calling 
leading to a branch ~xchange thereof, as and automatically, and suitable provisions for 

5 for the purpose set forth.. •• then rendering the automatic portion of said 70 
22. In a working telephone system in proc- equipment inoperative for calliilg into the 

ess of reconstruction from one type to an- exchange, over subscribers' telephone lines 
other, without interfering with the service terminating in automatic exchange equip­
thereof, the combination of subscribers' tele: - ment, and incapable of interfering with the 

10 phone lines, automatic and manual equip- manual senice while all subscribers' tele- 75 
ment for the exchange . and substations of phone lines of the system . are in condition 
one or more of said lines, .and suitable pro- for calling and being called, said system in­
visions for rendering the manual portion of eluding two-way trunks leading to a branch 
said equipment inoperative for calling into exchange thereof, and said equipment in-

15 the exchange, over subscribers' telephone eluding automatic means for selecting mid 80 

lines adapted to call or ·be called automati- seizing said trunks, as and for the•pti.rpose 
cally,. but uniformly operatiYe for calling set forth. . • 
out therefrom, and incapable of interfering 26. In a wo:rking telephone system in 
with the automatic service after a portion proce;,s of reconstruction from one type to 

20 of the system is working 11,utomatically, said another, without interfering with the serv- 85 
system including two-way semi-automatic ice thereof, the combination of subscribers' 
trunks leading to a branch exchange thereof, telephone lines, automatic and manual equip-
as and for the purpose set forth. ment for the exchange and substations of 

23. In a working telephone system in proc- one or more of said Imes, and suitable pro-
25 ess of reconstruction from one type to an- visions for rendering the manual portion of 90 

other, without interfering with the service said equipment inoperative for calling into 
thereof, the combination of subscribers' tele- the exchange, over subscribers' telephone 
phone lines, automatic and manual equip- lines adapted to call or be called automati­
ment for t11e e;xchange and ·substations of cally, but uniformly operative for calling 

SO one or more of said lines, _and suitable pi·o- out therefrom, and incapable of interfering 95 
visions for rendering the automatic portion with the automatic service after a portion 
of sttid equipment inoperative for calling of the system is working automatically, 
into the exchange, over subscribers' tele- said system including two-way trunks leads 
phorie lines adapted to call or be called ing to a branch exchange thereof, and said 

85 manually, but uniformly operative for call- eqmpment including automatic means for 100 

ing out therefrom, and incapable of inter- selectin.g and seizing said ~runks, as and for 
fering with the manual service while a por- the purpose set forth. • . 

. tion of the system is still working manually, 27. In a working telephone system in 
said system including two-way semi-auto- process of reconstruction from one type to 

40, matic trunks leading to a branch exchange ,another, without interfering with the serv- 101> 
thereof, as and for the purpose set forth. ice thereof, the combination of subscribers' 

. • . 24. In a working telephone system in telephone lines, au.tomatic and manual equip-
. process of reconstruction from one type to ment for the exchange· and . substations of 

.. , another, without interfering with the serv- one or more of said lines, and suitable pro- • 
41> ice thereof, the corri.bination of subscribers' visions for rendering· the automatic portion 110 

.telephone lines, automatic and manual equip- of :::aid equipment inoperative for calling 
ment for the exchange and substations of into . the exchange, over subscribers' tele-
• one of_ mo.re of said lines, means for calling phone lines adapted to . call or be called 
manually, and suitable provisions for then manually, but uniformly operative for call-

&O rendering the manual portion of said equip-· ing out therefrom, and incapable of inter- 115 
ment inoperative for calling into the ex- fering with the manual service while a por­
change, _over: subscribe~s' telephone li1:1es ti(!n of the SfSfem ~s still working manually, 
termmatmg m automatic exchange equip- said :;.ystem mcludmg two-way trunks lead­
nient, and incapable of interfering with the ing to a branch exchange thereof, and said 

II> automatic service after all subscribers' tele- equipment including automatic means for 120 

phoi1e lines of the system are in condition selecting and seizing said trunks, as and for • 
for calling and being called either automati- the purpose set forth. 
cally or semi-automatically, said system in- 28. In a working telephone system in 
eluding two-way semi-automatic trunks lead~ process of reconstruction from one type to 

eo· ing to a branch exchange thereof, as and for another, without interfering with the serv- 125 

the (purpose ~t forth. ice thereof, the combination of subscribers' 
25. In a . working telephone • system in telephone lines, automatic and mamial equip­

process of reconstruction from one type to ment for the exchange and substations of 
• another, without inte!fer!ng with the _serv- one or more of sa~d lines, me_a~s :for calling 

85 _ ice thereof; the combmation of subscribers' manu1tUy, and suitable provisions for then 130 



rendering the manual portion of said equip­
ment inoperative for calling into the ex­
change, over. subscribers' telephone lines 
terminating in automatic- exchange equip-

5 ment, and incapable of interfering with the 
automatic service after all subscribers' tele­
phone lines of the system are in condition • 
for calling and being called either automati­
cally or semi-automatically, said system in-

10 eluding two~may trunks leading to a branch 
exchange thereof, and said equipment in­
cluding automatic nieans for selecting and 
seizing said trunks, as and for the purpose 
set forth. 

15 29. In a working telephone system in 
process of reconstruction from one type to 
another, without interfering with the serv­
ice thereof, the combination of subscribers' 
telephone lines, automatic and _manual equip-

20 ment for the exchange and substations of 
one 01' more of said lines, means for calling 
automatically, and suitable provisions for 
then rendering the automatic portion of said 
equipment inoperative for calling into the 

2 5 exchange, over subscribers' telephone lines 
terminating in automatic exchange equip­
meni;, and incapabh of interfering with the 
manual service while all subscribers' telec· 
phon,3 lines of the system are in condition 

30 for calling anJ being called, said system in­
cluding two-way trunks leading to a branch 
excb.ange thereof, and· said equipment in­
cluding· manual • means for selecting and 
seizing said trunks, as and • for the purpose 

35 set forth. 
30. In a working telephone system in proc­

ess of reconstruction from one type to an­
other, without interfering with the service 
thereof, the combination of subscribers' tele-

40 phone lines, automatic and manual equip­
ment for the exchange and substations of one 
or more of said lines, and suitable provisions 
:for rendering the. manual portion of said 
equipment inoperative for calling • into the 

4 5 exchange, over subscribers' telephone lines 
adapted to call or be called automatically, 
but uniformly operative for calling out. 
therefrom, and incapable of interfering with 
the automatic service after a portion of the 

50 system is working automatically, said sys­
tem including two-way trunks leading to a 
branch· exchange thereof, and said equipment 
including manual means for selecting and 
seizing said . trunks, as and for the purpose 

55 set forth. 
31. In a working telephone system in proc­

ess of reconstruction from one type to an­
other, without interfering with the service 
thereof, the combination of subscribers' tele-

. 60 phone lines, automatic. and manual equip­
m~nt • for the exchange and substations o:f 
one or more of said lines, and suitable pro­
visions for rendering the automatic portion 
of" said equipment inoperative for calling 

66 into the exchange, over subscribers' tele-

phone lines adapted to call or be called man­
ually, but uniformly operative for calling 
out therefrom, and incapable of interfering 
with the manual service while a portion of 
the system is still working :manually, said 70 
system including two-way trunks leading to 
a branch exchange thereof, and said equip­
ment including· manual means for selecting 
and seizing said trunks, as and for the pur-
pose set forth. 75 

32. In a working telephone system in proc-
ess of reconstruction from one, type to an­
other, without interfering with the service 
thereof, the combination of subscribers' 
telephone lines, automatic and manual equip- 80 
ment for the exchange and substations of 
one or more of said lines, means for calling 
manually, and suitable provisions for then 
rendering the manual portion of said equip­
ment inoperative for calling into the ex- B!ii 
change, over subscribers' telephone lines 
terminating in automatic exchange equip­
ment, and mcapable of interfering with the 
automatic service after all subscribers' tele­
.phone lines of the system are in condition for 90 • 
calling and being called either automatically 
or semi-automatically, said system including; 
two - way trunks leading to a branch ex­
change thereof, and said equipment inchid-
ing manual means for selecting. and seizing !J Ii 
said trunks, as and for the purpose set forth. 

33. In a working telephone system in proc-
ess of reconstruction from one type to an­
other, without interfering with ·the service 
thereof, the combination of subscribers' tele- JlOO 
p)lone lines, automatic _and manual equip­
ment for the exchange. and substations or 
one or more of said lines, means for calling 
automatically, and suitable provisions for 
then rendering the automatic portion of.said 196 
equipment inoperative for culling into the 
exchange, over subscribers' telephone lines 
terminating in automatic exchange equip­
ment, and incapable of interfering with the 
manual service while all subscribers' tele- llO 
phone lines of the system are, in oonditiQn . 
for calling and being called, said system in­
cluding suitabh two-wire trunk-lines for 
talking purposes leading to a branch ex­
change thereof, and said equipmentinclud- 115 
ing automatic• means for selecting and seiz-
ing said trunk-lines, as and for the purpose 
set forth: ,- . • • 

34. In a·working telephone system in proc-
ess of reconstruction from one type to an- 120 
other, without interfering with the s~rvice 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and substations of one. 
or more of said lines, and suitable provisions 125 
for rendering the manual portion of said 
equipment inoperative for calling into the ex­
change; over subscribers' telephone lines 
adapted to "all .or be called automatically: 
but uniformly operative for calling out 130 
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therefrom, and inc.apable of interfering with fering with the manual service while all sub­
the automatic service after a portion of the scribers' telephone lines of the system are in 
system is working automatically, said sys- condition for calling and being called, said 
tern including suitable two-wire trunk-lines system- including suitable two-wire trunk-

s for talking purposes leading to a branch ex- lines for talking purposes leading to a 70 
change thereof, a_nd said equipment includ- branch exchange thereof, and said equip-
ing automatic means for selecting and seiz- ment including manual means for selecting 
ing said trunk-lines, as and for the purpose and seizing said trunk-lines, as and for the 
set forth. purpose .set forth .. 

10 35. In a working telephone system in proc- 38. In a . working telephone system in .75 
ess of reconstruction from one type to an- process of reconstruction from one type to 
other, without interfering with the service another, without interfering with the serv­
thereof, the combination of subscribers' tele- ice thereof, the combinatio:r,. of subscribers· 
phone lines, automatic and- manual equip- telephone lines, automatic . and manual 

15 ment for the -exchange and_ substations of equipment -for the exchange and substations 80 
one or more of said lines, and suitable pro- of one or more of said line.s, and suitable 
visions for rendering the automatic portion provisions for rendering the manual portion 
of said equipment moperative for calling of said equipment inoperative for calling 
into the exchange, over subscribers' telephone irito the ex0harige, over subscribers'· tele-

20 lines adapted to call or be called manually, phone lines adapted to call or be called auto- 85 
but uniformly operative for calling out matically, but uniformly operative for call­
therefro~, and incapable of interfering with ing out therefrom, and incapable of inter-
the manual service while a portion of the fering with the automatic service after a 
system is still working manually, said sys- portion of the system is working automati-

.25 tern including suitable two-wire trunk-lines cally, said system including .suitable two- 90 
for talking purposes leading to a branch ex- wire trunk-lines for talking purposes lead­
change thereof, and said equipment includ- irig to a branch exchange thereof, and said 
ing automatic means for selecting and seizing • equipment including manual means for se­
said trunk-lines, as and for the purpose set lecting and seizing said trunk-lines, as ·and 

30 forth. .. for the purpose set forth. 96 
• 36. In a working telephone system in proc- 39. In a working telephone ,system in 
ess of -reconstruction from one type to an- process of reconstruction from one type to 
other, without in_terf~ring with J;~e, service another, without interfering with the service 
thereof, the combmat10n of subsci..ibers' tele- thereof, the combination of subscribers' tele-

35 phone lines, automatJc and· matlual equip- phone lines, 'automatic arid manual equip- 100 
ment for the , exchange and substations of ment for the exchange ·and substations of 
one or more of said lines, means for calling one or more of said lines, and suitable pro­
manually, and suitable provisions for then vision.s- for rendering the automatic portion 
rendering the manual portion of,said equip- of said equipment inoperative for calling 

40 ment · inoperative for ;calling into the ex- into the exchange, over subscribers' tele- 101 • 
change, ' over subscribers' telephone lines- phone lines adapted to call or be called man­
termmating in automatic exchange equip- ually; but uniformly operative for calling 
ment, and incapable of interfering with the out therefrom, -and incapable of interfering • 
automatic service after all subscribers' tele- with the manual service while a portion of· 

45 phone lines of the system are in condition for the· system is still working manually, said 110 
calling and being called either automatically system including suitable two-wire trunk-
or semi-automatically, said system including lme.s for talking purposes leading. to a 
suitable two-wire trunk-lines for talking pur- branch exchange thereof, and_ said equip­
poses leading to a branch_ exchange thereof, ment including manual means for selecting 

50 and said equipment including automatic • and seizing said trunk-lines, as and for the 115 
means for selecting and seizing said trunk- purpose set forth. 
lin~s, as and for the purpose set forth. 40. In a working telephone ,system in 

3'7. ·1n a working telephone system in process of reconstruction from one type to 
process of reconstruction from one _ type another; without interfering with the service 

56 to another, without interfering with the there.of, the c01nbination of .subscribers' tele- 120 
service thereof, the combination of. sub- phone· lines, automatic a:i;id manual equip­
scribers' telephone lines, automatic and man- ·ment for the exchange arid substations of 
ual equip:rnent for the exchange and substa- one or more of said lines, means for calling 
tions of one or more of said lines, means manually, and suitable provisions for then 

60 for'calli~g automatically, and suitable provi- rendering the manual portion of said equip- 126 
sions for then rendering the automatic por- ment inoperative for calling into the _ex-
tion of said equipment inoperative for call- change, over subscribers' telephone lines ter-
ing into the exchange, over subscribers' tele- . minating in automatic exchange equipment, 
phone lines terminating in automatic ex- • and in<lapable of interfering with the auto-

66 change equipment, and incapable of inter- matic .service after all subscribers' telephone 1110; 



lines of the system.are in condition for call- is still working manually, said system in­
ing and being called either automatically or eluding two-way trunks leading to a branch 
semi-automatically, said system including exchange thereof, each said trunk being pro­
suitable two-wire trunk-lines for talking vided with an operator's calling mechanism 

5 purposes leading to a branch exchange for controlling the automatic exchange 70 

thereof, and said equipment including man- equipment, as and for the purpose set forth. 
ual means for selecting and seizing ,said 44. In a working telephone system in 
trunk-lines, as and for the purpose set forth. process of reconstruction from one type to 
• 41. In a working telephone system in another, without interfering with the service 

.10 process of reconstructfon from one type to thereof, the combination of subscribers' tele- 75 

another, without interfering with the service phone lines, automatic and manual equip­
thereof, the combination of subscriber.s' tele- ment for the exchange and substations of 
phone lines, automatic and manual equip-· one or mo-re o:f said lines, and suitable pro­
ment for the exchange and substations of visions for rendering the manual portion of 

15 one or more of said lines, and-suitable provi- said equipment inoperative for calling into 80 

sions for rendering the automatic portion the exchange, over subscribers' telephone 
of said equipment inoperative :for calling lines terminating in automatic exchange 
into the exchange, over . subscribers' tele- equipment, and incapable of interfering 
phone lines terminating in automatic ex- with the automatic service after all sub-

20 change equipment, and incapable of inter- scribers' telephone lines of the system are in 85 

fering with the manual service while all condition for calling and being called either 
,subscribers' telephone lines of the system automatically or semi-automatically, said 
are in condition for calling and being called system including two-way trunks leading to 
either manually or semi-manually, said sys- a branch exchange thereof, each said trunk 

25 tern including two-way trunks leading to a being provided with an operator's calling 90 

branch exchange thereof,. each said trunk foechanism for controlling the automatic ex-
• being provided with an operator's calling change equipment, as and for the purpose set 
mechanism for controlling the automatic forth. • 

. exchange equipment, as and for the purpose 45. In a working telephone system in 
30 set :forth. • process of reconstruction from one type to 95 

• 42. In a working telephone :system in another, without interfering. with the service 
process of reconstruction from. one type to thereof, the combination of subscribers' tele­
another, without interfering with the service phone lines, automatic and manual equip­
thereo:f, the combination of ,subscribers' tele- rnent £or the exchange and substations of 

35 phone lines, automatic and manual equip- one or more o:f said lines, and suitable pro- 100 

ment :for the exchange and substations o:f visions for rendering the _automatic portion 
one or more of said lines, and suitable pro- of said equipment inoperati_ve for calling 
visions :for rendering the manual portion of into the exchange, over subscribers' tele-
said equipment inoperative for eallmg into phone lines terminating in automatic ex-

40 the exchange, over subscribers'· telephone change quipment, and incapable of interfer·- 105 

lines adapted to call or be called automati- . ing with the manual service while all sub­
cally, but uniformly operative for calling scribers' telephone lines of the system are in 
out therefrom, and incapable of interfering condition for calling and being called either 
with the automatic service after a portion manually or semi-manually, said system in-

45 of the system is working automatically, said eluding two-way semi-automatic trunks 110 

system including tw,o-wii,y trunks leading to leading to a branch exchange thereof, each 
a· branch exchange thereof, each said trunk said trunk being provided with an operator's 
being provided with an operator's calling calling mechanism for controlling the auto­
mechanism for controlling the automatic ex- ma tic exchange equipment, as and for the 

50 change equipment, as and :for the purpose set purpose set :forth. 115 

forth. • 46. In a working telephone system in 
43. In a working telephone system in process o:f reconstruction :from one type to 

process of reconstruction from one type to another, without interfering with the service 
imother, without interfering with the service thereof. the combination of subscribers' tele-

55 thereof, the combination of subscribers' tele- phone lines, automatic and manual equip- 120 

[,hone lines, automatic and manual equip- ment for the exchange and substations of one 
.tnent for the exchange and substations of one 01 more of said lines, and suitable provisions 
or more of said lines, and suitable provisions for rendering the manual portion of said 
for rendering the automatic portion of said • equipment inoperative for calling; into the 

60 equipment inoperative for calling into the exchange, over subscribers' telephone lines l2ii 

exchange; over subscribers' telephone lines adapted to call or be called automatically, 
t1.dapted to call or be called manually, but but uniformly _operative for calling out 
uniformly operative for calling out there- therefrom, and incapable of interfering with 
from, and incapable of interfering with the the automatic service after a portion of the 

65 manual service while a portion of the system system is working automatically1 said sys- 130 
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tern includ,ing two - way semi - automatic 
trunks leading to a branch exchange thereof, 
each said trunk being provided with an 
operator's calling mechanism for controlling 

r, • the automatic exchange equipment, as and 
for the purpose set forth. . • 

47. In a working telephone system in 
process of reconstruction from one type to 
another, witlwut interfering with the service 

Io thereof, the- combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the· exchange and substations of 
one or. more of said lines, and s11itable pro­
visions for rendering the automatic portion 

15 of said equipment inoperative for calling 
into the exchange, over subscribers'. tele­
phone lines adapted to call or be called man­
ually, . but uniformly operative for calling 
out therefrom, and mcapable of interfering 

20 with the manual service while a portion of 
the system is still working manually, said 
system including two-way semi-automatic 
trunks leading to a branch exchange thereof, 
each said trunk being provided .with an 

2l'> operator's calling mechanism for controlling 
the aut0matic exch'ange equipment, as and 
for the purpose set forth. 

48. In a working telephone system in 
process of reconstruction from one type to 

so another, without interfering with the, service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and . substations of 
one or more of said lines, and suitable pro-

85 visions f9r rendering the manual portion of 
said equipment inoperative for calling into 
the exchange, over subscribers' telephone 
lines terminating in automatic exchange 
equipment, and incapable of interfering 

40 with the automatic service after all ,sub­
scribers' telephone lines of the system are ht 
condition· for calling,.and being called either 
automatically or $emi-automatica1ly, said 

• system including two-way semi-automatic. 
45 trunks leading'to a branch exchange thereof, 

each said trunk . being provided with an 
operator's calling mechanism for controlling 
the automatic exchange equip!l<Nnt, as and 
for the purpose set forth. 

50 49. In a working telephone system • in 
process of reconstruction from one type to 
auother, without interfering with the service 
thereof; the combination of subscribers' tele­
phone lines, automatic and manual equip-

55 ment for the exchange· and substations of 
one or more of said lines, and suitable pro­
visions for rendering the automatic portion 
of said equip;ment inoperative for calling 
into the e.xchange, over subscribers' tele-

60 phone lines terminating in automatic ex­
change .equipment, and incapable of inter­
fering with the manual service while all 
subscribers' telephone lines of the system are 
in condition for calling and being called 

05 ,either manually or semi-manually, said sys-

tern including two-way trunks leading to a 
branch exchange thereof, and said equip­
ment including automatic meu,ns for select­
ing and seizing said trunks, each said trunk 
being provided with an operator's calling 70 
mechanism for controlling the automatic ex­
change equipment, as and for the purpose set 
forth. • 

50 .. In a working telephone system in 
process of reconstruction from one type to 7 5 
another, without interfering with the service 
£hereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and substations _of 
one or more of said lines, and suitable pro- 80 
visions for rendering the manual portion of 
said equipment inoperative for calling into 
the exchange, over subscribers' telephone 
lines adapted to call or be called automati­
cally, but uniformly operative for calling 85 
out therefrom, and incapable of interfer-
ing with the· automatic service after a por­
tion of the system is working automatically, 
said system including two-way trunks lead-
ing to a branch exchange thereof, and said 90 
equipment including automatic means for 
selecting and seizing said trunks, each S!l,id 
trunk being provided with an operator's 
calling mechanism for controlling -the au­
tomatic exchange equipment, as and for the 95 
. purpose set forth. • 

51. In a working telephone system in 
process of. reconstruction from one type to 
another, wjthout interfering with the service 
thereof, the combination of subscribers' tele- 100 
phone lines, automatic and manual. equip­
ment for the exchange and substations of 
one or mpre of said lines, and suitable pro­
visions for rendering the automatic portion 
of said equipment inoperative for calling 105 
into the • exchange, over subscribers' tele­
phone Jines adapted to call or be called: 
manually, but uniformly operative for call-
ing out therefrom, and incapable • of inter~ 
fering with the manual· service while a por- 11 o 
tion of the system is still working manually, 
said system including two-way trunks lead-
ing to a branch exchange thereof, and said 
equipment including automatic means for 
selecting and seizing said trunks, each said 115 
trunk being provided with · an operator's 
calling mecha;nism for· controlling the auto­
matic exchange equipment, as and for the 
purpose set forth. 

52. In a • working telephone system in 120 
process of reconstruction from one type to 
another; without interfering with the service 
thereof; the combination of subscribers' tele­
phone lines, automatic and manual equip-

• ment for the. exchange and substations of 125 
one or more of said lines, and suitable pro­
visions for rendering the manual portion of 
said equipment inoperative for calling into 
the -exchange, over subscribers' telephone 
lines terminating in automa.tic exchange 1:10 
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equ1pment, and incapable of interfering '·ment for the exchange and substations of • 

with the automatic service after .all sub- one or more .of said lines, and suitable pro­

scribers' telephone lines of the system are visions for rendering the automatic portion . 

in condition for calling and being called of said equipment. inoperative for calling 

5 either automatically or semi-automatically, into the exchang~, over subscribers' tele- 70 

saidsystem including two-way trunks lead- phone lines adapted to can or be called 

ing to a branch exchange thereof, and said_:_ manually, but uniformly operative for call­

equipment including automatic means for ~ing out therefrom, and incapable of inter­

selecting and seizing said trunks, each .said fering with the manual service while a por-

10 trunk being provided with an operator's tion of. the system is still working manually, 75 

calling mechanism for controlling the auto- said system including two-way trunks lead­

matic exchange equipment, as and for the ing to a branch exchange thereof, and said 

purpose set forth. equipment including manual means for se-

53. In a working telephone system in lecting and seizing said trunks, each said 

15 process of reconstruction. from one type to trunk being provided with an operator's so 

another, without interfering with the service , calling mechanism for controlling the auto­

thereof, the combination of subscribers' te]e- matic- exchange equipment, as and for the 

phone lin~s, automatic and manual equip- purpose set forth: . . 
rn.ent for the exchange and substations of 5_6. In a working telephone system m 

20 one. or more of said lines, and suitable prQ- process of reconstruction from one type to 85 

visions for rendering the automatic portion another, without interfering with the service 

of said • equipment inoperative for cal1ing thereof, the combination of subscribers' tele­

into the exchange, over subscribers' tele- phone lines,· automatic and manual equip-
• phone lines terminating in autonuitic ex- ment for the exchange and substations.of one 

25 change equipment, and incapable of inter- or more of said lines, and suitable provisions 90 

.fering with the manual service . while all :for rendering the manual portion of said 

subscribers' telephone lines of. the system equipment inoperative for calling into the 

are in condition for calling and being called exchange, over subscribers' telephone lines 

either manually or semi-manually, said sys- terminating in automatic exchange equip-

30 tern including two-way trunks leading to ment, and incapable of interfering with the 95 • 

a branch exchange thereof, and said equip- automatic service after all subscribers' 

ment including manual means· for selecting telephone lines of the system are in con-

and seizing said trunks, each said trunk be- dition for calling and being called either. 

ing provided with an operator's calling automatically or semi - automatically, said 

3i> .mechanism for controlling the automatic ex- system including two - way trunks leading 100 

change equipment, as and for the purpose to a branch exchange thereof, and said 

set forth. equipment including manual means for se-

54. In a working telephone system in Jecting and seizing said trunks, each said 

process of reconstruction from one type to .trunk being provided with an operator's 

40 anotlier, without interfering with the service calling mechanism for controlling the auto- 105 

thereof, the combination of subscribers' tele- matic .exchange equipment, as and for the 

phone lines, automatic and manual equip- purpose ,set forth. ' . 
ment. for the exchange and substations of 57. In a working telephone system in 

one or more of said lines, and suitable pro- process o:f reconstruction from one type to 

45 visions for rendering the manual portion of another, without interfering with the service uo 
said equipment inoperative for calling into thereofi the combination of subscribers.' tele-

the exchange, over subscribers' telephone phone ines, automatic . and manual equip­
lines _adapted to call or be called automati- ment for the exchange and substations of 

cally, but uniformly operative for calling one or more of said lines, and 'suitable pro~ 

50 out therefrom, and·incapable of interferiJJg visions :for rel).dering the automatic portion ll5 

with the automatic service after a portion of said equipment inoperative for calling 

• of the system is • working automatically into the exchange, over .subscribers' tele­

said system including two-way trunks lead~ phone lines terminating in automatic ex­

ing_ to a br~nch e~change thereof, and said ch11;nge ~quipment; and incapable of inter-

55 eqmpment mcludmg manual means for se- fermg with the manual service while all sub- 120 

lecting apd sejzing said ~runks, each said scrib~~s' telephone lines of the system are in 

tru~k bemg p_rovicled ., with ~~ operator's condition for cal~ing and being; called_ either 

_calh_ng mechamsm f?r controllmg the auto- man~ally or semi-manu~lly, said system in­
matic exchange eqmpment, as a~d for the cludmg smtable two-wire trunk-lines for 

60 purpose set forth: ,· . talking purposes leading to a branch ex- 125 

55. In a workrng telephone system in • change thereof, and said equipment includ­

process of reconstruction from one type to ing automatic means for selecting and seiz~ 

,another, without interfering with the service ing said trunk-lines, each said trunk-line 

thereof, the combination. of•; subscribers' tele- being .provided with an operator's calling 

65 phone lines, automatic and manual equip- mechanism for controlling the automatic ex- 130 
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change equip~ent, as and for the purpose 
set forth. . 

58. In a working telephone system in 
• process of reconstruction from one type to 

5 another, without interfering with the serv­
ice thereof, the combination of subscribers' 
telephone lines, automatic and manual equip­
ment for the exchange and substations of 
one or more of said lines, and suitable pro-

1 o visions for rendering the manual portion of 
said equipment inoperative for calling into 
the exchange, over subscribers' telephone 
lines adapted to call or be called automati­
cally, but uniformly operative for calling 

15 out therefrom, a;nd incapable of interfering 
with the !1,Utomatic service after a portion 
of the-system is working automatically, said 
system including suitable two-wire trunk­
Imes for .talking purposes leading to a 

20 branch exchange thereof, and said equip­
ment including automatic means for select­
ing and seizing said trunk-lines, each said 
trunk-line being provided with an operator's 
calling mechamsm for controlling the auto-

25 matic exchange equipment, as and for the 
purpose set forth. 

59. In a working telephone system in 
process of reconstruction from one type to 
·another, without interfering with the serv-

30 ice thereof, the combination of subscribers' 
telephone lines, automatic and manual equip­
ment for the exchange and substations of 
one or more of said lines, and suitable pro- . 
visions for rendering the automiatic portion 

35. of said equipment rnoperative for calling 
into the exchange, over subscribers' tele- : 
phone lines adapted to call or be called man­
ually, but uniformly operative for calling. 
out_ therefrom, and· rncapable of interfering 

40 with the manual service while a portion of 
the system is still working manually, said 
system· including suitable two - wire trunk­
lines for talking purposes leading to a 
branch exchange thereof, . and said • equip-

45 ment including automatic means for select-
lng and seizing, said trunk-lines, each said 
trunk-line being Pl'.ovided with an oper­
ator's calling mechanism for controlling the 
automatic exchange equipment, as and for 

50 the purpose set forth. 
60. In a working· telephone systein in 

process of reconstruction . from one type to 
another, without interfering with the serv­
ice thereof, the combination of subscribers' 

55 telephone lines, automatic-and manual equip­
ment for the exchange and substations of one 
or more of said lines, and suitable provi­
sions for rendering the manual portion of 
said equipment inoperative for calling into 

60 the exchange, over subscribers; telephone 
lines. terminating in automatic exchange 
equipment, and incapable 1 of interfering 
with the automatic servic~ after all sub­
scribers' telephone lines of the system are in 

Go condition for calling and being called either 

automatically or semi- automatically, said 
system including suitable two-wire trunk­
Imes for talking purposes leading to a 
branch exchange thereof, and said equipment 
including automatic means for selec,ting and 70 
seizing saidtrunk-lities, each said trunk-line 
being provided with an operator's calling 
mechanism for co:p.trolling the automatic ex­
change equipment, as and for the purpose 
set forth. , 7 5 

61. In a working . telephone • system in 
process of reconstruction from one type to 
another, ."Without interfering with the serv-
ice thereof, the combination of subscribers' 
telephone lines, automatic and manual equip- 80. 
ment . for the exchange and substations of 
one or more ·"Of said lines, and suitable pro­
visioAs for i:endering the au~omatic port~on 
of said eqmpment moperabve for calhng 
into the exchange, over subscribers'· tele- 85 
phone lines terminating in automatic ex­
change equipment, and incapable of inter­
fering with the manual service while all sub­
scribers' telephone lines of the system are in 
condition for calling and b_eing called either 90 

• manually or semi-manually, said system in­
cluding suitable two - wire trunk - lines for 
talking purposes leading to a ·branch ex­
change thereof, and said equipment includ-
ing manual means for selecting and seizing 95 
said trunk-lines, each said trunk-line being 
provided with an operator's calling mecha­
nism for controlling the automatic exchange 
equipment, as and for the purpose set forth. 

62. In a working telephone system in 100 
process of reconstruction from one type to 
another, without interfering with the serv-
ice thereof, the combination of subscribers' 
telephone lines, automatic and • manual 
equipment for the exchange and substations 106 
of one or more of said lines, and suitable 
provisions for rendering the manual portion 
of said equipment inoperative for calling 
into the exchange, over subscribers' tele­
phone lines adapted to call or be called auto- 110 
matically, but uniformly operative for call-
ing out. therefrom, -and incapable of inter­
fering with the automatic service· after a 
portion of the system is working automati­
cally, said system including suitable two- 115 
wire trunk-lines-for talking purposes leading 
to a branch exchange thereof, and said equip: 
ment including manual means for selecting 
and seizing said trunk-lines, each said trunk-
line being provided with an operator's call~ 120 
ing mechanism for controlling the automatic 
exchange equipment, as and for the purpose 
set forth. · 

63. In a working _telephone system in 
process of reconstruction from one type to i2s 
another, without interfering with the serv-
ice thereof, the combination of subscribers' 
telephone lines, automatic and manual 
equipment for the exchange and substations 
of one or more of said lines, and suitable 180 



y_;rovisions for rendering the automatic por- another, without interfering with the serv­

tion of said equipment inoperative :for call- ice thereof, the combination of subscribers' 

ing into the exchange, over subscribers' telephone lines, automatic a~d manual 

telephone lines adapted to call or be called equipment for the exchange and substations 

5 mamrnlly, but uniformly operative for call- of one or more of said lines, and suitable '10 

ing out therefrom, and incapable of inter- provisions for rendering the manual portion 

fering with the manual service while a por- of said equipment inoperative for calling 

tion of the system is still working manually, into the exchange, over subscribers' tele­

said system including suitable two-wire phone lines adapted to call or be called auto-

10 trunk-lines for talking purposes leading to matically, but uniformly operative for call- 75 

a branch exchange thereof, and said equip- ing out therefrom, and incapable of mterfer­

ment including manual means for selecting ing with the automati9 service after a por­

and seizing said trunk-lines, each said trunk- tion of the system is working automatically, 

line being provided with an operator's call- said system including trunk-lines leading to 

15 ing mechanism for controlling th.e auto- a branch.exchange, and the said equipment 80 

• matic exchange equipment, as and for the including automatic rotary connectors for 

purpose set forth. automatically selecting and seizing idle • 

64. In a working telephone system in trunk-lines. 
process of reconstruction from one. type to 67. In a working telephone system in 

20 another, without interfering with the service process of reconstruction from one type to 85 

thereof, the combination of subscribers' tele- another, without interfering with the serv­

phone lines, automatic and manual equip-. ice thereof, the combination of subscribers) 

ment for the exchange· and substations of telephone lines, automatic and manual 

one ot more of said lines, and suitable pro- equipment for the exchange and substations 

25 visions for rendering the manual portion of of one or more of said lines, and suitable pro- 90 

said equipment inoperative for calling into visions for rendering the automatic portion 

the exchange, over subscribers' tefephone of said equipment inoperative for calling 

lines, terminating in automatic exchange into the exchange, over subscribers' tele­

equipment, and incapable of interfering phone lines adapted to call or be called man-

30 with the automatic service after all subscrib- ually, but uniformly operative for call~ng 95 

ers' telephone lines of the system are in con- out therefrom, and incapable of interfermg 

dition for calling and being called either with the manual service while a portion of 

automatically or semi-automatically; said the system is still working manuaHy, said 

system including suitable two-wire trunk~ system including trunk-lines leading to a 

35 lines for talking purposes leading to a branch exchange, and the-said equipment in- 10@ 

branch exchange thereof, and said equip~ eluding automatic rotary connectors for au­

m()nt including manual means for selecting tomatically selecting and seizing idle trunk-

and seizing said trunk-lines, each said trunk- lines. 
Une being provided with an operator's call- 68. In a working telephone system in proc-

40 ing mechanism for controlling the automatic • ess of reconstruction from one type to an- 105 

exchange equipment, as and for the purpose , other, without interfering with the service 

set :forth. thereof, the combination of subscribers' tele-

65. In a working telephone system in phone lines, automatic and manual equip­

process of reconstruction· from. one type to ment for the exchange and substations o:f 

45 another, without interfering. with the serv- one or more of said lines, and suitable pro- n@ 

ice thereof, the combination of subscribers' visions for rendering the manual portion of 

telephone lines, automatic and manual said equipment inoperative for calling into 

equipment for the exchange and substations 'the exchange, over subscribers' telephone 

of one or more of said lines, means for call- lines terminating in automatic exchange 

60 ~ng automaticapy, a~d suitabl_e prov}sions equipment, a_nd inc~pableof interfering.with 116 . 

for then rendering the automatic portion of the automatic service after all subscribers' 

said equipment inoperative for' calling into telephone lines of the system are in condition 

the exchange, over subscribers' telephone 'for calling and being called either automati-

lines terminating in automatic exchange cally or semi-automatically, said system in-

55 equipment, and incapable of- interfering eluding trunk-lines leading to a branch ex- 121!il 

with the manual service while all subscrib- change, and the said equipment including 

ers' telephone lines of the system are in con- automatic rotary connectors for automati­

dition for calling and being called, said sys- cally selecting and seizing idle trunk-lines. 

tern including trunk-lines leading to a 69 .. In a working telephone system in proc-

60 branch exchange, and the said equipment in- ess of reconstruction from' one type to an- 125 

eluding automatic rotary coimectors for au- othet, without interfering with the service 

tomatically selecting and seizing idle trunk- thereof, the combination of subscribers' tele­

lines. phone lines, automatic and manual equip-

66. In a working telephone system in ment for the exchange and substations of 

65 process of reconstruction from one type to one or more of said lines, means for calling U@ 
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automatically, suitable provisions for then for· rendering the manual portion· of said 85 rendering the automatic portion· of said '- equipment inoperative for calling into the equipD,1ent inoperative for calling into the exchange, over subscribers' telephone lines exchange, over subscribers' telephone lines terminating· in automatic exchange equip-s terminating in automatic exchange equip- ment, and rncapable of interfering with the ment, and rncapable of interfering with the automatic service after all subscribers' tele- 70 manual service while all subscribers' tele- phone lines of the system are in condition phone lines of the system. are in condition for calling and being called either auto-for calling and being called, said system in"---. matically or semi-automatically, said system 10 eluding trunk-lines leading to a branch ex- -including trunk-lines leading to a branch change, trunking cord-circuits for • said '" exchange, trunking cord-circuits for said 75 trunk-lines, condensers in said cord-circuits, trunk-Imes, condensers in said cord-circuits, and .means for shunting said condensers to. and means for shunting said condensers to enable a branch exchange subscriber to con- enable a branch exchange sp.bscriber to con-15 trol said automatic equipment. " trol·said automatic equipment. 70. In a working telephone system in proc- . 73. In a working telephone system in proc- 80 ess of reconstruction from one type to an- ess of. reconstruction from one type to an-.-­other, without interfering with the service other, without interfering with the s_ervice thereof, the combination of subscribers' tele- thereof, the combination of subscribers' tele-• 20 phone· lines, automatic and. manual equip- phone lines, automatic aJ).d manual equip­ment for the exchange and substations of • ment • for the exchange and substations of 85 one or more of said lines, suitable provisions one or more of said lines, and suitable pro­for. renderi~g the ~anual por~ion ;of said visioD:s for z:endering the au~omatic port~on eqmpment rnoperative for callrng rnto the of said eqmpment rnoperative for callrng 25 exchange, over subscribers' telephone lines into the exchange, over subscribers' teles adapted to call or be called automatically phone lines terminating in automatic ex- 90 but uniformly operative for calling. out change eguipment, and incapable of inter­therefrom, and incapable of interfering with fering with the manual service while_ ,all the automatic service after a portion of the subscribers' telephone lines of the system are so system is workin~ automatically, said sys- in condition for calling and being called tern including trunk-lines leading to a branch either manually or semi-manually, sajd sys- 95 exchange, trunking cord - circmts for said tern including trunks terminating in trunk­trunk-lines, condensers in said cord-circuits, ing operators' cord-circuits at a branch ex­and means for shunting said condensers fo change, and said equipment including super-85 enable a branch exchange subscriber to con- visory: apparatus for enabling the operators -trol said automatic equipment. at said cord-circuits to supervise all connec- 100 • 7;t. In a working telephone system in proc- tions established over said trunk-lines. , • · ess of reconstruction from one type to an- 74. In a working telephone system in other, without interfering with the service process of r-econstruction from one type to 40 thereof, the combrnation of subscribers' tele- ·:.another, without interfering with the serv­phone lines, autoimtic and manual equip- 'ice thereof, the combination. of subscribers' 105 • ment for the exchange and substations of telephone lines, automatic and manual one or more of said lines, suitable provisions equipment for- the exchange and substations for rendering the automatic portion of said _ of one or more of said lines, and suitable 45 equipment inoperative fol" calling into the provisions for rendering the manual portion exchange, over subscribers' telephone lines of said equipment inoperative for calling 110 adapted to call or be called manually, but • into the. exchange, over subscribers' tele- . uniformly _operative for callin~ out. there- pho~e lines adapt~d to call or be _called auto~ from, and ·rncapable of rnterfermg with the matically, but umformly operative for call-50 manual service while a portion of the system ing out therefrom, and incapable of inter-is still' working manually, said system in- . fering with the automatic service after a 115 eluding trunk-lines leading to a branch ex- portion of the system is working automati-. cha:n6e, trunking cord- circuits for said cally, said system .including trunks termi­trunk-lines, condense~s in said cord-circuits, nating in trunking operators' cord~circuits 65 and means for shuntrng said condensers to at· a branch exchange, and said equipment • enable.~ branch e;Xchange subscriber to con- including supervisory apparatus for en- 120 trol sa_id automatic equipment. • abling the operators at said cord-circuits to • 72. In a working telephone system in proc- supervise all connections established over ess of reconstruction from one type to an- said trunk-lines. eo. other, without iD:terf~ring with t~e service 75. In a working telephone ·system in thereof,_the combmati_?n of subscribers' tele- process of reconstruction from one type to 125 phone· Imes, automatic and manual. equip- another, without interfering with the service ment for the exchange and substations of thereof, the combination of subscribers' tele-one or more of said lines, suitable provisions phone -lines, automatic and manual equip-



ment for the exchange and substations of 
one or more of said lines, and suitable pro­
visiom; for rendering the automatic portion 
of said equipment moperative for calling 

5 into the exchange, over subscribers' tele­
phorie lines adapted to call or be called man­
ually, but uniformly operative for calling 
ont therefrom, and incapable of interfering 
'with the manual service while a portion of 

10 the system is still working manually, said 
system including trunks terminating in 
trunking operators' cord-circuits at a branch 
exchange, an<l said equipment including su­
pervisory apparatus for enabling the oper-

15 ators at said cord-circuits to supervise all 
connections established over said trunk­
lines. 

76. In a working telephone system in 
process of reconstruction from one type to 

20 another, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip­
ment for the exchange and substations of 
one or moi'e of said lines, and suitable pro-

26 visions for rendering the manual portion of 
said equipment inoperative for calling into 
the exchange, over subscribers' telephone 

, lines terminating in automatic exchange 
equipment, and incapable of interfering with 

30 the automatic service after all subscriber,;' 
telephone. lines of the system are in condi­
tion for calling and being called either auto­
matically or semi-automatically, said system 
including trunks terminating in trunking 

35 operators' cord-circuits at a branch exchange; 
and said equipment including supervisory 
apparatus for enabling the operators at said 
cord-circuits to supervise all connections es- • 
tablished over said trunk-lines. 

40 77. In a working telephone svstem in 
process of reconstruction from one type to 
another, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip-

45 ment for the exchange and substations of 
one or more of said lines, and suitable pro­
visions for rendering the automatic portion 
of said equir-ment inoperative for calling 
into the exchange, over subscribern' tele-

50 phone lines terminating in automatic ex­
chnnge equipment, and incapable of inter­
fering with the manual service while all 
imbscribers' telephone lines of the system are 

. in condition for calling and being called 
55 either mamrnll~T or semi-manually, snid 

equipment including manual means by which 
an operator puts a subscriber having auto­
matic substation equipment in direct control 
of the automatic exchange equipment, and 

60 means by which the operator controls said 
automatic exchange equipment for a calling 
subscriber having only manual snbstation 
equipment. . 

78. In a working telephone system in 

process of reeonstruction from one type to H 
another, without interfering with the service 
thereof, the combination of subscribers' tele­
phone lines, automatic and manual equip~ 
ment for the exchange and substations of 
one or more of said lines, and suitable pro- 70 
visions for rendering the manual portion of 
said equipment inoperative for calling into 
the exchange, over subscribers' telephone 
lines adapted to call or be called automati­
cally, but uniformly operative for calling 76 
out the1'efrom, and incapable of interfering 
with the automatic service after a poition 
of the system is working automatically, said 
equipment including manual means by which 
an operator puts a subscriber having auto- 80 
matic substation equipment in direct control 
of the automatic exchange equipment, and 
means by which the operator controls said 
automatic exchange equipment for a calling 
subscriber having only manual substation 86 
equipment. . 

79. In a working. telephone system in 
process of reconstruction, from one type to 
another, without interfering with the service 
thereof, the ('Ombination of ,;ub,,cribers' tele- 90 
phone lines, automatic and manual equip­
ment for the exchange arnl substations of 
one or more of said lines, and ·suitable pro­
visions for rendering the automatic portion 
of said equipment inoperative for calling 96 
into -the exchange, over subscribers' tele~ 
phone lines adaptrcl to call or be called man­
ually, but uniformly operative for calling 
out therefrom, and incapable of interfering 
with the manual service while a portion of !Ou 
the system iR ,;till working manually, said 
equipment including manual means by 
which an operator puts a subscriber having 
automatic substation equipment in direct 
control of the automatic exchange equip- 10& 
ment, and means by which the operator con-
trols said automatic exchange equipment for 
a calling snbscrib~r having only manual 
substation equipment. 

80. In a working telephone system in no 
process of reconstruction from one type to 
another, without interfering with the serv-
ice thereof, the combination of subscribers' 
telephone lines, aufomatic and manual equip­
ment for the exC'h11nge and substations of 116 
one or· morp of said lines, and suitable pro­
vi,;ions for rPrnlering the mamrnl portion 
of snid equipment inoperative for calling 
into thP exchange, over subscribers' tele­
phonP lines terminating in auto.matic ex- 120 
ehanµ:P equipment, and incapable of inter­
fering with the automatic service after all 
snbseriliPrs' telephone lines·of the system ar<• 
in condition for p,alling and being called 
either anfomatically or semi-automatically, 126 
imid eqnip111ent including manual means by 
which an c,perat<,1• puts a subscriber having 
automatic sn],-:tation. equipment in direct 



control of the automatic exchange equip- cuit may operate said signal for disconnect­
ment, and means by which the operator con- ing purposes, and means bY which a sub­
trols said automatic exchange equipment for scriber calling into said cord-circuit from 
a calling subscriber having only manual sub- the opposite direction may operate said sig-

5 station equipment. . nal ·for connecting purposes. .. 70 
81. A telephone system comprising a sub- 88. A telephone system comprising a 

scriber's telephone line, automatic exchange trunking operator's ccrd-cir~uit, condensers 
and substation equipment for said line, man- in said cord-ci'rcuit, means by which the op­
nal equipment for said line, means for ren- erator temporai"ily shunts said condensers · 

10 dering the automat~c equipment inoperative to permit a calling subscriberto"transmit 75 
for 'calling into· the -exchange; the•· manual· ;•,;,1;irUinJfim1>ulses 'through the .cord-circuit • in • 
equipment of the line including a normally the direction of the called subscriber, and a 
grounded ringer at the • substation, and a local battery for supplying talking current 
ground on the line at the exchange, the last- to the substatipn of the calling subscriber. 

15 mentioned ground also serving as part of 89. A telephone system comprising a 80 
the said means for rendering the automatic tru:Q.king operator's cord-circuit, condensers 
equipment inoperative for ~alling into the in said cord-circuit, means by which the op­
exchange. erator temporarily shunts said condensers to 

82. A telephone system comprising a sub- permit a calling subscriber to transmit call-
20 scriber's telephone line, automatic exchange ing impulses through the cord-circuit in the 85 

and substation equipment for said line, man- direction~of the called subscriber, and a local 
ual equipment for said line, means for .ren- .battery for supplying talking current to 
dering the automatic equipment inoperative the substation of the called subscriber. 
£0r calling into the exchange, the manual 90. A telephone system comprising a 

21> equipment of the line including a normally trunking operator's cord-circuit, condensers 90 
grounded ringer at the substation, a ground· in: said cord-circuit, means by. which the 
on the line at the exdiarge, the last-men- operator temporarily shunts said condensers 
tioned ground also serving• as part ,of. the to permit a· calling subscriber to • transmit 
said means for rendering the automatic calling impulses through the cord-circuit in 

so equipment inoperative for calling into the the direction of the called subscriber, a local 95 
ex~hange, and !1- ?ii:cuit for said ringe!, the battery_ for supplying- talking ~urrent to the 
said manual eqmpment also compnsmg a substation of the callmg subscriber, and cen~ 
subscriber's switch-hook excluded from the tralized means of electrical current supply 
said ringing circuit. : for furnishing talking current to the.called 

16 83. A telephone ·system comprising a sub- subscriber. · . 100 
scriber's telephone line, automatic_ equip~ ,· 91. A., telephone system comprising a 
ment for the exchange and substation there- trunking operator's cord-circuit, conden3ers 
of, manual equipment for said line,· and in said cord~circuit, means by which the· op­
means for rendermg said. manual equipment erator temporarily shunts said condensers to 

40 inoperative for calling into the exeµange, permit a calling subscriber to transmit call- 105 
but operative £or calling out therefrom. ing impulses through the cord-eircuit in the 

• 84. A telephone system comprising a sub- direction of the called subscriber, i local 
scriber's telephone line, a spring jack for battery for suppJying talking current to the 
said line whereby,"the line may be called, an substation of the called subscriber, and cen-

45 aut?matic progr~ssi!ely mQvable switch a_s~ tralized ~e~ns of electrical curren~ supply 110 
soc1atedw1th. sa1d line, and a condenser m for furmshmg current to the callmg sub-
each side of the line circuit between the jack scriber. •• 
and the substation of said line to. prevent 92. A telephone system comprising a 
improper operation of the said switch. trunking operator's cord-circuit, condensers 

60 85. A telephone system comprising a sub- in said cord~circµit, means by which the op- 115 
scripe~'s telephone line, .. a spring jack for erator temporarily shu~ts said conden~ers to 
said lme, a condenser m ea(}h side of the permit a callmg subscriber to transmit· call-
line circuit between the jack and the sub- ing impulses through the cord-circuit in the 
station of said line, and suitable equipment direction of the called· subscriber, a local 

61> for enabling said line to cal). and be called battery for supplyinj? talking current to.the 120 
automatically. . . substation of the calling subscriber, and a 

86. A telephone system comprising a sub- rotary connector for automatically selecting 
scriber's line, an automatic switch for said and ieizing an idle trunk-line leading to the 
line, a spring jack for said line, and con- exchange of the called subscriber. · 

80 densei's interposed between the jack and the 93. A telephone system comprising a 125 
• automatic switch. • trunking operator's cord-circuit, condensers 

87. A telephone system comprising a in said cord-circuit, means by which the op­
trunking operator's cord-circuit, a signal erator temporarily shunts said condensers to 
associated therewith, means by which a call- permit a calling subscriber to transmit call- . 

15 ing subscriber connected with said cord-cir- ing impulses through the cord-circuit in the 130 
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direction of the called subscribe:-, a local 98. A telephone system comprising a. 
battery for supplying talking current to ·the trunking operator's cord-circuit, condensers 

. substation of the called subscriber, and a ro- in said cord-circuit, means by which the op­
tary connector for automatically selecting erator temporarily shunts said condensers to 

5 and seizing an idle tru;nk-line leading to the permit a calling subscriber to transmit call- 70 
exchange of the called subscriber. ing impulses through the cord-circuit in the 

94. A telephone system comprising a-_ direction of the called subscriber, a local 
trunking operator's cord-circuit, condensers ~battery for supplying talking current to the 
in said cord-circuit, means by which the op- substation of the calling subscriber, central-

10 erator temporarily shunts said condensers to ized means of electrical current supply for 75 
permit a calling subscriber to transmit call- furnishing talking current to the called sub-
ing impulses through the cord-circuit in the scriber, and a rotary connector for automati­
direction of the called subscriber, a local cally selecting and seizing an idle trunk­
battery for supplying talking current to the line leading to the exchange of the called 

15 substatfon of the calling subscriber, central- subscriber, said connector having provisions 80 
ized means of electrical current supply for adapting it for use in conjunction with 
furnishing talking current to the called sub- either ccmmon battery or local battery sub-
scriber, and a rotary connector for automati- scribers. . 
cally selecting and seizing an idle trunk-line 99. A telephone system comprising a 

20 leading to the exchange of the called sub- trunking operator's cord-circuit, condensers 85 
scriber. . in said cord circuit, means by which the op-

95. A teiephone system comprising a erator temporarily shunts said condensers to 
trunking operator's cord-circuit, condensers permit a calling subscriber to transmit call­
in said cord-circuit, means by which the op- ing impu!ses through the cord-circuit in the 

25 erator temporarily shunts said condensers to direction of the called subscriber, a local bat- 90 
permit a calling subscriber to transmit call- tery for supplying talking current to the 
ing impulses throngh the cor.d-circuit in the substation of the called subscriber, central­
direction of the called subscriber, a local bat- ized means of electrical current supply for 
tery for supplying talking current to the furnishing talking current to the calling 

SO substation of the called subscriber, central- subscriber, and a rota-ry connector for auto- 95 
ized means of electrical current suppiy for matically se)ecting and seizing an idle 
furnishing current to the calling subscriber, trunk-line leading to the exchange of the 
and a rotary connector for automatically se- called subscriber, said connector having pro­
lecting and seizing an idle trunk-line leading visions adapting it for use in conjunction 

85 to the exchange of the called subscriber. with either common battery or local bat- 100 
96. A telephone system comprising a tery subscribers. 

trunl:ing operator's cord-circuit, condensers 100. A telephone system in process of re­
in said cord-circuit, means by which the op- construction from one type to another, with­
erator temporarily shunts said condensers to • out interfering w.ith the service thereof, 

40 permit a calling subscriber to transmit call- comprising both automatic and manual 105 
jng impulses through the cord-circuit in .the equipment for an exchange and one or more 
direction of the called subscriber, a local of the substations thereof, means for con­
battery for supplying talking current to the fining or limiting one or more of the sub­
substation of the calling subscriber, and a scribers to use of the old equipment for call-

<16 rotary connector for automatically selecting ing, but not for being callc<l, until after 110 
and seizing an idle trunk-line leading to the their lines are cut-over to the new eqnipment, 
exchange of the called subscriber, said con- and means for confining or limiting one or 
nector having provisions adapting it for use more of the subscribers to use of the new 
in conjunction with either common battery equipment for calling, but not for being 

60 or local battery subscribers. called, after their lines are cut over from the 115 
97. A telephone system comprising a old equipment. 

trunking operator's cord-circuit, condensers 101. A telephone system in process nf re­
in said cord-circuit, means by which the op- construction from one type to another, with­
erator temporarily shunts said condensers to out interfering with the service thereof. com-

55 permit a calling subscriber t0 transmit call- prising both the old and the new equir,ment, 120 
ing impulses through the cord-circuit in the means for preventing the subscribel;; whm:,, 
direction of the called subscriber, a local lines are not cut-over from nsing the new 

. battery for supplying talking cur:::-ent to the equipment, although connected therewith1 

substation of the called subscriber, and a and means for preventing the subscribers 
60 rotary ·connector for automatically selecting whose lines are cut-over from using the old 125 

and seizing an idle trunk-line leading to the equipment, although connected therewith. • 
exchange of the called subscriber, said con- 102. A telephone system in process o:f re-

, nector having provisions adapting it for use construction from one type to another, with-
in conjunction with either common battery out interfering with the service thereo:f, 

IS& or local battery subscribers. comprising both the old and the new equip- 130 
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ment, and temporary provisions for prevent~ 
ing either equipment from interfering with 
the service o:f the other while the system is 
gradually being put on a working basis with 

ti the new equipment. • 
103. A telephone system in process o:f re­

construction from one type. to another, whh­
out interfering with the service thereof, 
comprising both automatic and manual 

10. equipment for an exchange. and one or more 
• of the substations thereof, and suitable tem­

'porary provisions :for preventing one equip­
ment from interfering with the service o:f 
the other while the system is gradually be-

15 ing. put on a working basis with the new 
• eqmpment. 

104. In_ a telephone system, subscribers' 
lines, means for establishing connection 
between said lines, said means including a 

20 trunk terminating at one end in a plug and 
at the other end in an automatic switch, and 
another trunk terminating at one end in a 
plug and at the other end in a jack.. 

105. In a telephone system, the combina-
25 tion of common battery lines; stations there­

on; a central source of current; each
0 

of said 
common battery stations havcing a receiver 
and transmitter; said transmitters being in 
series with • said central source of current; 

.so local battery lines; local battery stations 
thereon; each local battery station having a 
receiver and transmitter, each of said trans- • 
mitters being in series with a local source of 
current;.automatic means for use·in uniting 

86 said common battery lines and said local bat-
. tery lines for conversational purposes, a 

manual switchboard at which said common 
battery lines terminate; and means at the lo-· 
cal battery stations for controlling said auto~ 

40 matic means. • 
106. In a telephone system, the combina- • 

tion of common: battery lines; stations there­
on; a central source of current; each of said 
common battery stations having a receiver 

45 and transmitter; said transmitters being in 
. series with said central source of current; lo­

cal battery Hnes; local battery stations there­
on; each lccal battery station having a re~ 
ceiver and transmitter, each of said trans-

60 mitters being in series with a loeal source of 
current; automatic means ·for use in uniting 
said common battery lines and said localbat­
tery lines · for conversation.al purposes; a 
manual switchboard at which the common 

5.5 battery lines terminate, and another manual 
switchboard at which the local battery lines 

. terminate. • • • 
10J. In a telephone. exchange SJ.stem, a 

plurality of subscribers' lines, a number of 
80 first selector switches less than the number 

of subscribers' lines, means manually con­
trolled for bringing said first selector 
switches into connection with calling lines, 
together with means whereby the first ·selec-

11 tor s:witches may then be controlled by the 

subscribers t~ select the lines wanted, and to 
restore the switches after use, and signal de­
vices connected with the manual portion of. 
the apparatus to indicate to the operators the 
necessity for connection and disconnection, 7-0 
said manual apparatus being also adapted 
for completing connection to called lines, 
sµbstantially as described. 

108. In a· telephone exchange system, a 
plurality of subscribers' lines, a number of 7f> 
first selector switches less than the number of 
subscribers' lines, operators' cord circuits for 
connecting said first selector switches with 
the calling lines, together with sending de~ 
vices at the substations, and responsive de- 80 
vices at the_ central station, whereby the said 
selector switches may then be controlled by 
the subscribers to select the lines wanted, and ; 
to restore the switches after use, line an­
nunciators and clearing-out annunciators 85 
connected with the lines and cords, respec­
tively, to indicate to the operators the desire 
of the respective subscribers for connection 
and disconnection, said manual apparatus 
being also adapted for completing connec- 90 
tion to called lines, substantially as de-
scribed. . . 

109. In a telephone system, an automatic 
main exchange, a private branch exchange, 
a trunk line connecting the main exchange 95 
with the branch exchange and terminating 
at the ma-in exchange in automatic switch-
ing apparatus, and at . the branch exchange 
!n a cord circ_uit, said cord circuit compris~ 
mg means whereby an automatic subscriber 100 
may ,be placed in connection with the trunk 
line and then permitted to complete the call 
automatically, and means whereby if one of 
the manual subscribers wants a connection 
to the main· exchange the operator com- 105 
pletes. the connection automatically. - and 
then places the calling subscriber in coiinec- -
tion with the trunk line, signals controlled 
from all of said subscribers' '· lines, and a 
comnion source of energy for operating all 110 
of said signals. . • • 

110. In a telephone system, a mai_n. ex­
change, a private branch exchange, manual 

• and automatic subscribers' lines allotted to 
the private branch exchange, a trunk line 116 
connecting tl}.e main exchange with the pri-
v~te branch exchange, a terminal for. said 
trunk line, automatic subscribers' line sig-
nals and manual subscribers' line signals, 
a cord circuit ~aving an automatic calling 120 
device whereby if a manual subscriber· wants 
to make a call to the main exchange the 
operator completes the call automatically 
over said trunk line, each automatic sub­
scriber at the branch exchange being also 125 
provided with an automatic calling- device 
whereby if he wants to make a cn ll to the 
main exchange he may be placed ii~ connec-
tion with the trunk line and then permitted 
to make his own call, said cord circuit also 130 
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adapted, if a subscriber in the main ex­
change wants to call a subscriber in the 
branch exchange, to be called automatically 
by the calling subscriber of the main ex-

5 change, whereby the operator may' then con­
nect the calling main exchange subscriber 
with any one •Of the private branch ex­
change subscribers, signals controlled from 
all of said subscribers' lines, and a common 

l O source of energy for operating all of said 
signals. 

111. In a telephone system, a private 
branch exchange comprising a manual sub­
scriber's station and an automatic subscrib-

15 er's station and a cord circuit, a main auto­
matic exchange, a trunk line connecting said 
cord circuit with said automatic exchange, 
subscribers' lines allotted to said automatic 
exchange, said automatic exchange com-

20 prising automatic apparatus by means of 
which one line may automatically be put in 
connection with another, means whereby 
either the automatic or manual subscribers 
may, through the cord circuit, be put in con-

25 nection with any of the automatic subscrib­
ers of the main exchange, the automatic 
subscriber being provided with means 
whereby after a conneetion is once estab-, 
lished with one of said main exchange sub-

30 scribers the connection may then be auto­
matically broken by the calling subscriber, 
releasing means. allotted to the trrink line 
,vhereby the operator at the cord circuit 
may release the automatic apparatus, sig-

35 nals controlled from all of said subscribers' 
lines, and a common source of energy :for 
operating all of said signals. · 

112. In a telephone system, a trunk line, 
a trunking operator's cord circuit connected 

40 with said trunk line, condensers in said cord 
circuit, an automatic switch, a calliI~g tele~ 
phone line connected with said cord circuit, 
an, operator's key switch provided with 
means for closing connections around said 

45 condensers, means·· at the calling substation 
:for transmitting electrical impulses ov~r the 
telephone line and said connections and 
trunk line to operate said automatic switch, 
a signal controlled :from said telephone line, 

50 and a common source of energy for operat­
ing said signal. 

113. In a telephone system, an automatic 
switch, a calling substation suitably con­
nected with said switch, condensers in the 

55 circuit bebveen the substation . and the 
switch, means for manually closing con­
nections around said condensers to permit 
the calling subscriber to operate said 
switch, a signal controlled from said sub-

60 station, and a common source of energy for 
operating said signal. ~· 

114. In a telephone system, a calling sub­
station including a calling device, an auto­
matic switch, a circuit connecting said 
switch with said calling device, condensers 

in said circuit, means for closing connections 
around said condensers to permit the calling 
impulses to pass to the automatic switch, a 
signal controlled from said substation, and 
a common source of energy :for operating 70 

said signal. • 
. 115. In a telephone system, an automatic 

switch, a trunk line leading thereto, a trunk­
ing operator's cord circuit for the other end 
of said trunk line, condensers in said cord 7 5 

circuit, a telephone line connected with the 
cord circuit, means for closing parallel con­
nections around said condensers to permit the 
calling subscriber to operate .said automatic 
switch, suitable inductive resistance in said so 
parallel connections, a signal controlled 
from said telephone line, and a common 
source of energy :for operating said signal. 

116. In a telephone system, a calling sub­
station, an automatic switch, a trunk line 85 

leading thereto, a cord circuit terminating 
in a plug individual to the other end of said 
trunk line, a key switch controlling the con­
nection between the cord circuit and the 
trunk line, and. an operator's calling device 90 

at the cord circuit adapted for controlling 
said automatic switch over the trunk line, 
said calling device adapted to be connected 

• with the trunk line by the actuation of said 
key switch, a signal controlled :from said 95 

substation over the cord circuit, and a com­
mon source of energy for operating said 
signal. 
. 117. In a telephone system, an automatic 

switch, a trunk line leading thereto, a trunk- 100 

ing operator's cord circuit provided with 
means for calling over the trunk line to op­
erate said automatic switch, condensers in 
said cord circuit, a telephone line, means 
controlled by the operator for connecting 105 

the telephone line around the said conden-
sers to permit the subscriber of said line to 
operate the said automatic switch over the 
trunk line, a signal controlled from said tel­
ephone line, and a common source of energy no 
:for operating said signal. 

118. In a telephone system, an exchange 
comprising manual switchboard apparatus, 
subscribers' lines terminating at said manual 
switchboard apparatus, one or more of said 115 
lines being provided with means for trans­
mitting impulses suitable. for calling auto­
matically, another exchange comprising au­
tomatic switches and subscribers' lines pro­
vided with means for calling automatically, 120 

a trunking operator's cord circuit, a trunk 
line for connecting the first-mentioned ex­
change with the last-mentioned exchange, a 
trunking operator's calling mechanism :for 
calling automatically over the trunk line to 125 

operate the switches at the last-mentioned 
e~change, means by which the trunking 
operator connects a telephone line with the 
trunk line to permit the calling subscriber 
to control the said automatic switches, sig- 130 • 
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nals controlled from all of said subscribers' 
• lines, and a· common source of energy for 
operating all of said signals. 
• 119. In a telephone system, a two - way 

5 trunk line, suitable instrumentalities by 
which either a calling subscriber or an oper­
ator may transmit calling impulses over said 
trunk line in one ·direction; means by which 
some other subscriber may automatically 

10 connect his L,w to the said trunk line to 
extend a calling connection thereover ·in the 
opposite direct!on, signals controlled from 
said subscribers' lines, and a common source 
of energy for operating said signals. ' 

15 120. In a telephone system, a trunk line, 
a trunking operator's cord circuit. connected 
with said trunk line, condensers in said cord 
circuit, an automatic switch, a calling tele­
phone line connected with said cord circuit, 

20 an operator's key switch provided with 
means for closing connections around said 
cona.ensers, means at the calling substation 
for transmitting electrical impulses over the 
telephone line and said connections and 

25 trunk line to operate said automatic switch, 
and supervisory relay lllechanism for said 
cord circuit, said mechanism comprising 
front and back supervisory relays, as. set 
forth .. 

80 121. In a telephone system, a trunk lirie, 
a trunking operator's cord circuit connected 
with said trunk line, condensers in said cord 
circuit, an automatic switch, a calling tele­
phone line connected with said cord circuit, 

86 an operator's key switch provided with 
means for closing connections around said • 
condensers: means at the calling substation 
for transmitting el.ectric impulses over the 
telephone • line and said connections and 

40 trunk line to operate said automatic switch, · 
and supervisory relay mechanism for said 
cord circuit, said mechanism comprising 
front and back supervisory relays, . as set 
forth, a signal controlled from said substa-

45 tion, and a common source of energy for 
operating said signal. 

122. In a telephone system, an automatic 
switch, a trunk line leading thereto, a cord 
circuit at the outer end of said trunk line, 

50 a telephone line, a key switch for operatively 
connecting the cord circuit with the trunk 
line to permit the calling subscriber to oper­
ate said· automatic switch, and supervisory 
relay mechanism comprising front and back 

55 supervisory relays, as set forth. • • 
123; In a telephone system, an automatic 

switch, a trunk line leading thereto, a· cord 
• circuit at the other end of said trunk line, a 
telephone line, a key switch for operatively 

60 connecting the cord circuit with the trunk 
line to permit the calling subscriber to oper- • 
ate said automatic switch, supervisory relay 
mechanism comprising front aqd back su­
pervisory relays, as set· forth, a signal con-

1'5 _trolled _from said telephone line, and a -~om-

mon source of energy for operating said 
signal.· • . • 

124. In a telephone system, .an automatic• 
switch, a trunk line leading thereto, a cord 
circuit terminating iµ a plug for the other 70 
end of said trunk line, a key switch control­
ling the connection between tlie cord circuit 
and the trunk line, an operator's calling de­
vice for operating said automatic switch, 
said calling device adapted to be connected 75 
at any time with the trunk line by the actua­
tion of said key switch, and supervisory re-
lay meclfanism for said cord • circuit, said 
mechanism comprising front and back su-
pervisorv relays, as set forth. 80 

125. In a telephone.system, an automatic 
switch, a trunk line leading thereto, a trunk­
ing operator's cord circuit provided with 
means for calling over the trunk line to 
operate said automatic switch, condensers in 85 
said c~rd circuit, a telephone line, means 
controlled by the operator for connecting 
the telephone line around the said con­
densers to permit the subscriber of said line 
to opefate the said automatic switch over 90 
the trunk line, and supervisory relay mecha­
nism for. said cord circuit, said . mechanism 
comprising front and back supervisory re­
fays, as set fodh. 

126. In a telephone system, an automatic 95 
switch, a trunk line leading thereto, a trunk­
ing operator's cord circuit provided with 
means· for calling over the trunk li~e . to 
operate said automatic switch, condensers in 
said cord circuit, a telephone line, means 100 
controlled by the operator for connecting 
the telephone line around the said con­
_densers to permit the subscriber of said line 
to operate the· said automatic switch over 
the trunk line, and supervisory relay mecha- 105 
nism for said cord circuit, said mechanism 
comprising front and back supervisory re­
lays, as set forth, a signal controlled from 
said telephone line, and a common source of 
energy for operating said signal. no 

127. ·In a telephone system, an exchange 
comprising manual switchboard apparatus, 
subscribers' lines terminating at ·said man­
ual switchboard apparatus, one or more of 
said lines being provided with meap.s for 115 
tfansmittiµg impulses suitable for • calling 
automatically, another exchange comprising 
automatic switches and subscribers' lines 
provided with means for calling automati- • 
cally, a trunking operator's cord circuit, a 120 
trunk line. for connecting the first-mentioned 
exchange with the last-mentioned exchange, 
a trunking operator's calling mechanism for 
calling automatically over the trunk line to . 
operate the switches at the last-mentioned 125 
exchange, _ineans by which the trunking 
operator· connects one of said telephone lines 
with the trunk line to permit the calling 
subscriber to control the said automatic 
switches, and supervi$ory relay mechanism iao 
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:for said cord circuit. said mechanism com- the opposite direction, and means for ren­
prising front and back supervisorv relavs. dering the said first manual connective ter­
as set forth. • • • mi!ial ~msy to an operator when the said 

128 .. ~n a telephone system, an exchange switch 1s operated. 
5 compnsmg manual switchboard apparatus. . 132. In a telephone system, a trunk line, 70 

subscribers' lines terminating at said manual manual equipment including a call signal 
switchboard apparatus, one or more of said and connective apparatus for handling con­
lines being provided with means for trans- nections to or from said trunk line at one 
mit~ing impulses suitable for calling auto- ~nd, and means. including a manual connec-

10 matically, another exchange comprising an- tive terminal and an automatic switch con- 75 

tomatic switches and subscribers' lines pro- trollable over said trnnk line for handling 
vided with means for calling automatically, connections, respectively, to or from said 
a trunking operator's cord circuit, a trunk trunk line at .the other end. 
line for connecting the first-mentioned ex- 133. In. a telephone system, a trunk line, 

15 change with the last-mentioned exchange, a manual equipment including a call signal so 
trunking operator's calling mechanism. for and connective apparatus for handling con­
calling automatically over the trunk line to nections to or from said trunk line at one 
operate the switches at the lastcmentioned end, means including a manuai connective 
exchange, means by which the trunking op- terminal and an automatic switch control-

20 erator connects a telephone line with the lable o,,er said trimk line for handling con- 85 

trunk line to permit the calling subscriber nections, respectively, to or from said trunk 
to control the said automatic switches, and line at the other encl, and means for render­
supervisory relay -mechanism for said cord ing the said second manual connective ter­
circuit, said mechanism, comprising front minal busy to an operator when the said 

25 and back supervisory relays, as set forth, switch is operated. 90 

signals controlled from all of said subscrib- 134. In a telephone system, a· trunk line, 
ers' lines, and a common source of energy means including a manual connective terminal 
for operating all of said signals. · at one end and a second manual connective 

129. In a telephone system, a calling and terminal and a call signal at the other end for 
so a called subscriber's line, means including an completing connections over said trunk line . 95 

operator's cord circuit and an automatic in one direction, means including said sec­
switch for extending a connection between ond manual connective terminal at one end 
said lines, means for connecting one end of and an automatic switch at the other end 
said cord with said calling subscriber's line, controllable over said .trunk line for. com-

35 the other end being connected with said au- pleting connections over said trunk line iri 100 

toniatic switch, a pair of condensers in the the opposite direction, and means for ren-
two sides of said cord, thereby preventing dering the said switch inoperative when the 
direct connection between said subscribers' said first manual connective terminal is 
lines and said automatic switch, and means seized by an operator. , 

40 for short-circuiting said condensers, whereby 135. In a telephone system. a trunk line, 105 

a straight connection is established from the manual equipment including a call signal 
subscriber's line to said switch, whereby said - and connective apparatus for handling con­
subscriber may control the operation of said nections to or from said trunk line at one 
switch. • end, and means including a manual con-

45 130. In a telephone system, a· trunk line, nective terminal and an automatic switch uo 
means including a manual connectiv.e ter- controllable over said trunk line for han-

. minal at one end and a second manual con- dling connections, respectively, to or from 
nective terminal and a call signal at the said trunk line at the· other end, and means 
other end for completing connections over for rendering t_he said switch inoperative 

50 said trunk line in one direction, and means whe~ever_th_e said second manual connective 115 

including said second manual connective ter- termmal is m use by an operator. 
minal at one end and an· automatic switch 136. In a telephone system, a trunk line, 
at the other end controllable over said trunk manual equipment for extending connections 

line for completi_ng c~nnec_tion~ over said to or fr?m sai,d trnnk line ~t. one end,. and 
55 trunk hne in the opposite d1rect10n. lrntomatic eqmpment compnsmg a pair of 120 

131. In a telephone system, a trunk line, automatic switches one of which is control­
means including a-manual connective termi- lable over the said trunk line for extending 
nal at oneendandasecond manual connective connections to· or from said trunk line at 

terminal and call signal at the other end for the other end. 
60 completing connections over said trunk line 137. In a telephone system, a trunk line, 125 

in one direction, and means including said an automatic switch at one end of said trunk 
second manual connective terminal at one line for connecting a calling line thereto, a 
end and an automatic switch at the other end call signal 'and manual connective apparatus 
controllable over sai<l trunk line for com- at the other end of said trunk line for re-

65 pleting connections over said trunk line in ceiving the call and for <;>xtending the same UO 
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to a called line, said manual apparatus also tjon, and meatls including the said manua1 
adapted to connect a second calling line with eonnecth;e terminal and a second automatic 
said trunk line, and a second automatic switch at the other end controllable over said 
switch associated with said first switch-and trunk line for completing a connection over 

5 controllable over said trunk line to extend said trunk line in the opposite direction. 70 
the said second calling line to a second called 143. In a telephone system, a trunk line, 

• line. means including an automatic switch for 
138. In a telephone system, a trunk line, : --seizing said trunk line at one end and a 

manual equipment for extending connections manual connective terminal and a call sig-
10 to or from said trunk line at one end, and nal at the other end for completing a con- 75 

automatic equipment comprising a pair of nection over the said trunkline in one dir~c­
automatic switches one of which is control- tion, means including the said manual con­
lable over the said trunk line for extending nective terminal. and a second automatic 
c,onnections to or from said trunk line at the switch at the other end controllable over said 

15 other end, and a circuit dosed when one of trunk line for completing" a connection ovn so 
said switches is operated for .rendering the said trunk line in the opposite direction, and 
said trunk line busy to the other of said a circuit for making the trunk line busy to 
switches. said first switch when the said second switch 

139. In a telephone system, a trunk line, is operated. 
20 an automatic switch at one end of said trunk 14.4. In a telephone system, a trunk line, Sf\ 

line for connecting a calling line thereto, . means including an automatic • switch for 
• a call signal and manual connective ,appa- seizing said trunk line at one end and a 
ratus at the ,other end of said trunk line for manual connec;tive terminal and a call signal 
receiving the call and for extending the same at the other end for completing a connec-

25 to a called line, said manual apparatus also tion over the said trunk line in one direc- 90 
adapted to comiect a second calling line with .· tion, means including the said manual con­
said trunk line, a second automatic switch nective terminal and a _ second automatic 
associated with said first switch and con- switch at the other end controllable over saia 
trollable over said trunk line to extend the trunk line for completing a connection over 

SO said second calling line to· a second called said trunk line in the opposite direction, and 95 
line, and a circuit closed when the said _f'lec- means including a circuit for rendering said 
,ond switch is operated for rendering the second • switch inoperative when the said 
said trunk line busy to the said first switch. • trunk line is seized by said first switch. 

140. In a telephone system, a trunk line, . 145. In a telephone system, a trunk line 
85 manual equipment for extending connections having three branches at one end thereof, 100 

to or from said trunk line at one end, auto- first and second automatic switches contain­
matic equipmentcomprising a pair of auto- i.ng fixed and movable terminals for two bf 
~atic switches one of which is controllable · said branches, respectively, a spring jack for 
,over the said trunk; line for extending con- the other branch, means including said 

40 nectioqs to or from said trunk line at the switches for extending- connections over said 135 
other end, and means for rendering one of trunk line in either direction, and means 'in-
said switches inoperative whenever a con- eluding operator's equipment and the said 
nection is extended to the said trunk line by jack for completing connections ,over said . 
means of the other switch. . . . trunk line manually. • 

45 141.: In a telephone system a trunk line, 146. In a telephon(;l system, a trunk line 110 
an automatic switch at one end .of said trunk having three branches at one. end thereof, 
line for connecting a calling line thereto; a first and.second automatic switches contain-

• call signal and manual connective apparatus ing fixed and movable_ terminals for two of 
at the other end 'of said trunk line for re- . said branches, respectively, a spring jack 

50 ceiving the call and for extending the same for the other branch, means including said 115 
to a called line, said ma_nual apparatus also switches for extending connections over said 
adapted to connect a second calling line with trunk tine in either d1rection, means includ-
said trunk line, a second automatic switch ing operator's equipment and the jack for 
associated with said first switch and control- completing connections over said trunk line 

55 lable over said trunk line to extend the said manually, and mearis effective to render the 120 
second calling line to a. second· called line, said branch extending to said jack busy 
and a relay f<;>r rendering said second switch when the trunk line is in use • by way of 
inoperative controlled bv . the said first either of the other branches. •• . 
s:witch. . • 147. In a telephone system, a trunk line 

60 142. In a telephone system, a trunk line, having three branches at one end thereof. 125 
means including an automatic switch for first and second automatic switches contain~· 
seizing said trunk line at one end ... nd a ing· fixed and movable terminals for two of 
manual connective terminal and ~ call sig~ said branches, respectively, a spririg jack 
nal at the other end for completmg a, con- for the other branch, means including said 

65 nection over the said trunk line in one direc- switches for extending connections over said 130 
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trunk line in ~ither direction, means in­
cluding operator's equipment and the said 
jack for completing connections over said. 
trunk line manually, and means effective to 

5 render the branch extending to said first 
switch busy when the said second switch is 
operated. 

148. In a telephone system, a trunk line 
having three· branches at one end thereof, 

10 first and second automatic switches con­
taining fixed and movable terminals for two 
of said branches, respectively, a spring ja.ck 
for the other branch, means including said 
switches for extending connections over said 

.15 trunk line in either direction,,means includ­
ing operator's equipment and the said jack 
for completing connections over said trunk 
line manually, and means effective to render 
the branch extendin8" «? ~aid first switch 

20 ·busy when the trunk lme 1s m use by way of 
said jack. 

149. In a telephone system, a trunk line 
having three branches at one end. thereof, 
first and second automatic switches contain-

25 ing fixed and movable terminals for two of 
said branches, respectively, a spring jack for 
the other branch, means including saia. 
switches for extending connections over said 
trunk line in either direction, means includ-

30 ing operator's equipment and the said jack 
for completing connections over said trunk 
linE> manually, and means for rendering said 
second switch inoperative whenever. the 
tr1mk line is in use by way of said jack or 

35 by wny of said first switch. • 
150. In a telephone system, a trunk line 

having three bran<>hes at one end thereof, a 
manual connective terminal for one of said 
branches, an automatic switch proyided with 

40 a movable terminal for another of said 
branches, a second automatic switch pro­
vided with a fixed terminal for the last o:f 
said branches, means including said ., first 
switch :for_ extending connections automati-

45 cally over said trunk line in one direction, 
means including said second switch for ex~ 
tending connections automatically over said 
trunk line in the other direction, and means 
including said manual connective terminal 

50 :for completing manual connections over said 
trunk line. · • 
• 151. In a telephone system, a trunk line 
having three branches at one. end thereof, a 
manual connective terminal for one of said 

completing mairnal connections over said 
trunk line, and· means including busy test 
circuits :for preventing interference be.tween 
the several branches. 

• 152. In a telephone system, a trunk line, 70 
means including a manual connective termi-
nal at one end and a second manual connec­
tive terminal and a call signal at the other 
end :for completing a connection over said 
trunk line in one direction, means including 75 

. an automatic switch :for seizin!! said trunk 
line at one end and the said second manual 
connective terminal and call signal at the 
other end for completing a connection over 
said trunk line· in the same direction, and 80 • 

means including said second manual connec-
tive terminal and a second a1itomatic switch 
at the other end o:f said trunk line and con­
trollable thereover for completing a connec-
tion over the said trunk line in the opposite 85 
direction. 

15:3. In a telephone system, a trunk line, 
means including a manual connective termi­
nal at one end and a second manual connec-
• tive terminal and a call signal at the other 90 

end :fo~ co~pleting a. ~onnection ?Ver s::iid 
trunk lmc m one direction, means mcludmg 
aD; automatic switch :for seizing said trunk 
line at one end and the said second manual 
connective terminal and call signal at the 95 

other end :for completing a connection over 
said trunk line in the same direction, means 
including said second manual connective ter­
minal and a second automatic switch· at the • 
other end of said trunk line and controllable • 100 

thereover for completing a connection over 
the snid trunk line in the opposite direction, 
and circuits :for preventing interference be­
tween the said switches and between either 
switch and the said first manual connective 105 

terminal. • 
154. In a telephone system, a trunk line 

having three branches at one end thereof, 
first and second automatic switches·contain-
ing fixed and movable terminals for two o:f 110 

said branches, respectively, a manual connec-
tive terminal :for the other branch, a second 
manual connective terminal :for the other end 
o:f said trunk line, means including said last 
terminal and said switches :for completing 115 

connections over said trunk line iri either di­
rection, and means including both of said 
manual connective terminals :for completing 
connections over said trunk line manually. 

155. ,In· a telephone system, a trunk line 120 

having three branches at one end thereof, 
first and second automatic switches contain-

55 branches, ail automatic switch provided with , 
a movable terminal for another of said 
branches, a second automatic switch pro­
vided with a fixed ter~inal for the last of 
said branches, means including said first 

• fog fixed arid movable terminals :for two of· . 
said branches, respectively, a manual connec-
tive terminal :for the other branch, a second '125 

manual connective te.rminal :for the other 60 switch :for extending connections automati­
cally over said trunk line in one direction. 
means including said. second switch for ex­
tending connections .automatically over said 
trunk line in the other· direction, means in-

. (Jo eluding said manual connective terminal :for 

e1~d o:f sai_d trunk_ line, means including said 
last terminal an<l said switches for complet-
ing connections over said trunk line in eith€r 
direction, means -including both o:f said man- 130 
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ual connective terminals for completing con­
nections over said trunk line manually, and 
an interference preventing_ circuit having a 
multiple in each of said branches. 

5 156. In a telephone system, means for con-
necting calling and. called lines comprising 
an automatic switch and a trunk line, means 
controlled by a calling subscriber for op­
erating said switch . to connect with the 

10 trunk Hne at' one end,- a manually operable 
terminal. at the other end of said trunk line 
for completing connection to the called line, 
and means in said switch for supplying the 
substation on the· called line with talking 

15 current. 
157. In a telephone system, trunk lines of • 

two kinds, an automatic switch operable by 
a calling subscriber to connect with a trunk 
line of either kind, means in said switch for 

20 bridging a source of talking· current across 
• the line conductors of a connected trunk, 
. common· and local battery subscribers' lines 
accessible to the two different kinds of trunk 
lines, respectively, and condensers included 

25 in the line conductors of those trunk lines 
which h_a,ve access to the local battery sub-
scribers' lines. , . 

158. In_ a telephone. system, a first ex­
change and a second exchange, automatic 

30 and manual subscribers' lines in the first ex­
change, a trunk line terminating in an auto­
matic switch at • the ,i,econd exchange and 
provided with a manually operable terminal 
adapted for connection with a calling line in 

35 the first exchange, means :for rendering the 
said switch controllable by the calling sub­
scriber when the calling line is an automatic 
line, • and means for rendering the same 
switch controllable by the operator when the 

40 calling line is a manual line. , . 
159. In a telephone system, a trunk lme 

terminating at each end in n, manual con­
nective terminal, incoming and outgoing 
-branches of said t:cunk line at one end ter-

45 minating, respectively, in movable -and fixed 
contacts in separate automatic switches, and 
.means for" completing connections over said 
trunk line by -way of either of the three 
branches at one end and the said manual 

50 connective terminal at the other end. 
160. In a telephone ~y!;ltem, a two-way 

trunk line, subsc:r:iber-controlled means for 
c6nnecting with one end of said trunk line, 
for calling oYer tl_1e trunk line in one direc-

55 tion, a manual switchboard for connecting 
a subscriber to the other end of said trunk 
line, to call over_ the trunk line in the o_ppo-

• site direction, and suitable instrumentalities 
for supplying talking current over the trunk 

60 line to a callmg subscriber. · . 
161. -In a telephone system, a. two-way 

trunk line, means for automatically estab~ 
lishing connection with said trunk line to 
extend connection thereover in one direction, 

(15 means for enabling an· operator to connect 
o· 

a subscriber with the other end of said trunk 
line, and to transmit calling impulses over 
th~ trunk Jine in the_ o:pJ?osite direction, ~d 
smtable mstrumentahties for supplymg 
talking current over the trunk line to a call- 70 

-ing subscriber. • • 
162. In a telephone system, a two" way 

trunk line, suitable instrumentalities by 
which either a calling subscriber or an op­
erator may transmit calling impul~s over 75 
said trunk line in -one direction, means by 
which some other subscriber may automati­
cally connect his line to· the: said trunk liJ?-e 

. to extend a calling c_onnection thereover m 
the opposite direction, and suitable instru- 80 
mentalities for supplying talking current 

. over the trunk line to a calling sub5<;riber. • 
163. In a t{llephone system, an automatic 

switch, a trunk line· leading thereto, a, trunk-
ing operator's cord circuit for the other end 85 
of said trunk, line, condensers in said cord 
circuit, a telephone line- connected with the 
cord circuit, means for closing parallel con­
nections arounq said condensers to permit 
the calling subscriber to operate said auto- 90 
ma tic switch, • suitable inductive resistance 
in said parallel connections, and supervi­
sory relay mechanism for said cord circuit, 
and mechanism comprising front and back 
supervisory relays, as set forth. • 95 

164. In a telephone system, a manual ex: 
change, a second exchange, subscribers' lines 
terminating in said second exchange, a trunk 
line t~rminating • in said first exchange and 
extending to said second exchange, means ioo 
for manually extending .a connection from 
said trunk line to a subscriber's line termi­
nating in said second exchange, and auto­
matic means controlled over said trunk line 
for extending a connection from said trunk 105 
line to a -subscriber's line terminating ~ 
said second excp.ange. 

165,. In a telephone system, a manual ex­
change, a second exchange, subscribers' lines 
terminating in said second exchange, a trunk no 
line terminating in said first exchange and 
extending to . said second exchange, means: 
for manually extending ,a connection from 
said trunk line to a subscriber's line termi- • 
nating in said second exchange, automatic 115 
means controlled over said trunk line for 
extending a connection, from said trunk line 
to a subscriber's line· terminating in said 
second exchange, and means for establish- . 
ing a connection over said trunk line from 120-
said second exchange to said first exchange. 

166. In a telephone system,. a manual ex-· 
change, a second exchange, subscribers' 
lines terminating in said second exchuuge, 
a trunk line terminating in said -first ex- 125_. 
change and extending to. said second ex-

. change, means for manually extending a 
connection from said trunk line to a sub~ 
scriber's line terminating in said second ex­
change, autpmatic means controlled over. 130 



said trunk line for extending a connectian 
from said trunk line to a subscriber's line 
terminating in said second exchange, and 
means for preventing said trunk line being 

5 employed for establishing one connection 
• when it is employed in establishing a sec-

ond connection. • 
167. In a telephone system, a manual ex­

change, a second exchange, subscribers' lines 
10 terminating in said second exchange,.a trunk 

line terminating in· said first exchange and 
extending to said second exchange, means for 
manually extending a connection from said 
trunk line to a subscriber's line terminat-

1" ing in said second exchange, automatic 
means controlled over said trunk line for 

• extending a connection from said trunk line 
to a subscriber's line terminating in said 
second exchange, means for establishing a 
connection over said trunk: line from said 20 
second exchange to said first exchange, and 
means for preventing said trunk line being 
employed for establishing one connection . 
when it is employed in establishing a second 
connection. 25 

Signed"by me at Chicago, Cook county, 
Illinois, this 6th day of September, 1907. 

T,ALBOT G. MARTIN. 
Witnesses: 

EDWARD D. FALES, 
ARTHUR B. SPERRY. 
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