
F., ES, i), 

j, , ; ; ; , ; 6, 9 (8. 

Patiented June 17, 1913. 
--SHEET i. S HEGE 3 

% 

s ? :? 
---------- ????? 

  

  

  







10 

5 

20 

UNITED STATES PATENT OFFICE. 
EDWARD ID. FALES, OF LA GRANGE, ILLINOIS, ASSIGNOR TO AUTOMATIC ELECTRIC 

COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 
TELEPHONE TRUNKING SYSTEM. 

Specification of Letters Patent. 

Application filed July 6, 1908. 
Patented June 17, 1913. 

Serial No. 442,198. 

| 7%, all ºr hom, it in wy con cern : 
Be it known that I, EDWARD ID. IFALEs, a 

citizen of the United States of America, 
and resident of La Grange, Cook county, 
Illinois, have invented a certain new and 
useful Improvement in Telephone Trunk 
ing Systems, of which the following is a 
specification. 
My invention relates to trunking systems 

for telephone or other similar service, and 
it relates more particularly to two-way 
trunks for use in automatic telephone ex 
change systems, as, for example, for trunk 
ing between two automatic exchanges, al 
though in certain respects, as will herein 
after appear, muy invention is not limited to 
either a two-way or a one-way trunk. 
My invention contemplates a two-way 

trunk-line provided with a non-numerical 
trunking switch at each end thereof, where 
by the seizure of either end of said trunk 
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line serves automatically to operate a non 
numerical trunking switch at the other end 
thereof, and to thus automatically extend 
connection therefron) to an idle switch, 
such, for example, as a selector or con 
nector, according to the size and character 
of the exchange. 
My invention further contemplates the 

provision of a two-way trunk in a two 
wire atomatic telephone exchange sys 
tenu—that is to say, in a system in which 
the subscribers control or operate the all 
tomatie switches over complete niet allie 
line circuits, rather than by means of a 
ground at the calling substation. 

It also contemplates a two-wire system 
in which non-numerical trunking switches 
are provided for extending connection from 
trunk-lines to other trunk-lines, suclì non 
numerical trunking switches being prefer 
ably interposed between numerical switches, 
as, for example, between the first and sec 
ond selectors of a ten thousand or even 
larger exchange. 
My invention contemplates, furthermore, 

a system in which certain switches can be 
tested and operated manually or forcibly 
to seize one end of a trunk-line, as is often 
necessary in the inspection of the central 
station apparatus, without making the 
other end of the two-way trunk busy, and 
whereby any switch operated in this way 
to seize a two-way trunk can be forcibly 
or manually released therefrom without 

danger of leaving the other end of the 
I trunk in a busy condition--that is to say, 
Without danger of leaving it subject to such 
a guarding potential as would prevent 
seizure thereof by subscribers attempting 
to call over the trunk in the opposite direc 
tion. 

In addition it contemplates certain de 
tails and combinations and features of im 
provement tending to increase the general 
efficiency of a telephone exchange system, 
as will hereinafter more fully appear. In the accompanying drawings Figures 
1, 2 and 3 are a diagnammatical representa 
tion of a circuit connection established be 
tween a calling subseriber in Fig. 1 from 
one exchange, and a called subscriber i 
Fig. 3 at a second exchange, the said cont. 
nection being established over a two-way 
trunk of the circuit connection aforesaid. 
The exchange in which the calling sub 

Scriber, shown in Fig. 1, is located is desig 
nated as exchange A or group A. This 
exchange or group is provided with a cen 
tralized battery B having, preferably, a 
grounded terminal G. This battery may be 
used for supplying all talking and operat 
ing current to the exchange A. Of the ap 
paratus allotted to the exchange A, the 
drawings show the calling subscriber's sta 
tion C, the line switch ? allotted to said 
substation and individual to said substa 
tion C, but controlled, together with a 
number of other similar line switches, by 
the common mechanism E usually known 
as the master switch. Accessible to the line 
switch D is the numerical switch F, usually 
known as the first-selector, which is one of 
a group of selector's common to a number 
of line switches D greater in number than 
the number of selectors. F in the group. 
The line switches ID which have access to 
the group of selectors aforesaid may be di 
????? in one or nore groups, and may be 
controlled by one or more master switches 
E. This arrangement, however, is not 
necessary, as there may be only one group 
of lime switches ID controlled by one mas 
ter switch E, the total number of which 
line switches may be much greater than the 
total number of selectors F. Through the 
medium of the selectors F the two-way 
trunks of my invention, such as the two 
way trunk H, may be reached from the A 
exchange, as, for example, by the sub 
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scriber C, as indicated in the drawings. 
The selectors IF may or may not have ac 
cess solely to two-way trunks H. The ar 
rangement may be such, however, that the 
Selector I will have access to trunks H 
from certain levels, while from other levels 
switches such as second-selectors or con 
nectors, or selectors and connectors, may be 
reached. It will be seen that the two-way 
trunk H terminates in the A exchange in 
a line switch I to the left of which are 
show un conductors in a trunk-line which 
may terminate in a connector switch or in 
a selector switch. The exchange in which 
the called subscriber J is located is desig 
nated as the A' exchange. Of the A' ex 
change apparatus the drawings show in ad 
dition to the called substation the called 
subscriber's line switch D', which is the 
same as the line switch D; a first-selector 
switch F, which is the same as the selec 
tor switch F; a connector switch K and a 
second-selector L; and the line switch M 
is shown, which is the A' exchange termi 
nal of the two-way trunk H. In the A 
exchange there is shown another battery 
B' having, preferably, a grounded termi 
nal G. This battery may be used for sup 
plying all talking and operating current 
to the A' exchange. It is not absolutely 
essential that these separate exchanges 
shall be supplied with current from sepa 
rate batteries, inasmuch as the batteries B 
and B may be one and the same battery. 
It is to be understood that in the usual ar 
rangement a line switch D (Fig. 1) is pro 
vided with ten trunks, each a duplicate of 
the single trunk indicated, and each termi 
nating in a selector switch F, as does the 
trunk shown. It is to be understood also 
that in the usual arrangement each of these 
trunks is made common to all of the line 
switches of the same group, and it is ob 
vious, therefore, that although the trunk 

; running from the selector F to the line 
switch D is shown with only one line 
switch bank-terminal, this trunk is in re 
ality provided with as many terminals as 
there are line-switch banks---that is, as 
many terminals as there are line switches. 
In like manner the trunk II is shown with 
only one bank terminal in the selector F 
that is, it is to be understood that there are 
as many multiples of these terminals as 
there are selectors to which the trunk II is 
common. Likewise the A' exchange two 
way trunk line switch M is provided with 
ten trunks, each terminating in a second 
selector I, and the selector F has access to 
tle two-way trunks II just as the selector 
F in Fig. 1 las access to the said trunks 
II : and similarly, the second-selector Iu has 
access to a nuntber of connectors IX. It will 
be seen that the two-way trunk to the left 
of the dotted line in Fig. 2 is an exact dul 
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plicate of that section of the two-way trunk 
to the right thereof. 

Concisely stated, the general method of 
operation is as follows: When a subscriber 
C (Fig. 1) calls a subscriber J (Fig. 3) the 
subscriber C removes- the receiver and thus 
operates his line switch. D to establish con 
nection with the selector F. The selector F 
is then operated by the subscriber upon the 
first move of the dial, by which operation 
the wipers are raised to a certain bank level 
along which they automatically rotate to 
pick out the first idle two-way trunk H. 
available. As soon as the selector F stops 
on the trunk and connects the calling sub 
scriber therewith, the line switch I is cut off 
from the trunk while the line switch M is 
operated to establish connection with the 
second-selector L. Of course, the selector 
F makes the trunk H busy at the A ex 
change to all other switches to which the 
said trunk is accessible from that exchange. 
At the A' exchange the operation of the 
line switch M makes the trunk busy to all 
switches which have access to the trunk H 
at said exchange. It will be understood 
that by this operation the trunk is made in 
stantly busy at both ends. When the line 
switch M establishes connection with the 
selector L it cuts itself off from the trunk, 
thus giving the calling subscriber C a clear 
line from the A exchange to the A' ex 
change. By the second operation of the dial 
the calling subscriber operates the second 
selector L, which latter operates in a simi 
lar manner to the selector Fito find the con 
nector K. The said connector now, as is 
usually the case, responds to the last two 
operations at the calling subscriber's tele 
phone, and in this manner the calling and 
called subscribers are placed in connection. 
After connection is established, as soon as 
the calling subscriber hangs up his receiver 
all of the switches are restored. It will be 
seen that when a call passes from the A 
exchange to the A exclhange, as, for exam 
ple, when the subscriber J calls the sub 
Scriber C, then the order of operation is 
exactly reversed. First the line switch D 
operates to conject with the selector F, 
which in turn responds to the first operation 
(if the dial at the station and finds the two 
way trunk H. As soon as connection is es 
tallished with the said trunk the line switch 
Mi is cut off from the trunk, while the line 
With is caused to operate to establish. 
('one ?till with a suitable switch, such as a 
selector E. and from thereon the operation 
of the selector and of the connector is the 
Saille as previously explained. w 

IIa \in this outlined the general mode of 
operation, a somewhat detailed description 
}f the appa ratus is as folk, ws : As slown at 
C (Fig. 1) the telephone is provided with 
the usual transmitter 2, induction-coil 3, re 
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ceiver 4, switch-hook 5 and ringer 6. In ad 
dition it is provided with the usual calling 
mechanism comprising the impulse wheel 7 
having on its EE the impulse teeth 8 for operating tire impulse springs 9 and 10. 
The i said impulse w?aeel 7 is, of cour'se, 
mounted on the sanne sharft i 1 as the dial, 
being rigid with the same. Normally-that 
is, when the switch-hook is down-the bell 
6 is bridged across the line conductors 12 
and 13 through the condenser 14. The line 
switch D is a modified form of the line 
switch disclosed in British patent to A. E. 
Keith No. 26.301 of 1906, and in the West 
en Electrician of Chicago, Illinois, of 
January 25, 1908. As herein represented the 
line switch plunger (lot shown) is at 
tached to the plunger arm 19 which is con 
trolled by a magnet 15 having the line wind 
ing 15, a pull-in winding 16 and a bridge 
cut-off winding 17. The magnetic circuit of 
the winding 15* is separate and distinct 
from the magnetic circuit of the windings 
16 and 17. The winding 15 controls the 
armature 18, the winding to controls the 
plunger 19 and also the bridge-cut-off ar 
mature 20, while the winding 17 is strong 
enough to only operate the said bridge-cut 
off armature 20. The various armatures al 
lotted to this magnet 15 control the springs 
21, 22, 23, 24 and 25, as will hereinafter 
more fully appear. The line switch is also 
provided with ten sets of bank terminals 
each comprising eight springs as follows: 
26 and 27, 28 and 29, 30 and 31, and 32 
and 33. The master switch E comprises 
the usual plunger guide shaft (not shown), 
which is connected with thre shaft 34 in such 
a manner that a rotary motion of the latter: 
coinmunicates an oscillatory motion to the 
guide slaft, a gear wheel 35, a cam wheel 36 
through the medium of which the operation 
of the naster switch is timed, the notor re 
ly 37, motor magnet 3S, open main relay 
3) and a couple of auxiliary relays 40 and 
41. The selector IF comprises the line relay 
42, the vertical magnet. 43, the rotary mag 
net 44, the release magnet 45, private nag 
net 46, private magnet relay 47 and the re 
lease relay 48. As shown, the switch F is also 
provided with the usual side switch which, 
in this case, comprises the wiper's 105. 19, (), 

The two-way trunk I las ex 
clusively ällotted to it a tru?k relaty 5:3, the 
51, and 52. 

line switch I which is a slight modificatiot 
of the line switcl ID as far as the circuits 
are concerned (the mechanical operations of 
the two switches D and I being the sane), 
ile line swich M \which is : luolicate of the 
line switch I, and the trunk relay 51 which 
is a duplicate of the relay 5:3. The selector 
I, and the 'selector F are the same as 
the selector F. The connector K comprises 
the Fine relay 55, vertical magnet 56, rotary 
magnet 57, the release relay 58, the release 

magnet 59, the ringer relay 60, back-bridge 
relay 163, private magnet relay 62, private 
magnet 63 and the locking relay 64. In ad 
(lition there is rovided in each exchange a 
busy-signal device N for supplying all busy 
signaling current to tle exclange, and a 
signalling current to the exchange, a nil a 
ringer geni erat (: r () for supplying all ringing 
current. It is olbvious, however, that one 
machine N and one machine () may be nna de 
to furnish all necessary current from these 
S() l} 'C0:S. 
In addition to the foregoing general de 

scription of the system and apparatus and 
of the mode of operation. the system will 
now be further described by explaining in 
detail each step taken by a calling sub 
scriber in establishing connection with a de 
sired subscriber and in disconnecting there 
from. For example, the subscriber C (Fig. 
1), in establishing connection with the sub 
scriber J (Fig. 3) whose number, it will be 
assumed, is 2120, proceeds by removing his 
receiver 4, thereby permitting the switch 
hook 5 to rise, with the result that the ringer 
6 is disconnected from across the line, and 
the circuit closed through the transmitter 2, 
primary winding 65 of the induction-coil 3, 
and the impulse springs 10 and 9. This cir 
cuit is closed by the engagement of the 
springs 66 and 67. As soon as this circuit 
is closed the line winding 15 of the line 
switch Dis energized in series with the aux 
iliary relay 40. The energizing circuit, it 
will be seen, extends from ground G' at the 
line switch D through the springs 24 and 23 
to the line conductor 13, thence through the 
phone to the line conductor 12 and back to 
the line switch D, then through the springs 
22 and 21. winding 15" and coil 40, tinence 
through said coil and through the springs 
68 and 69, and through the open main relay. 
springs 70 and 71 to the battery lead 72, 
thence through battery B to ground G. The 
winding 15", upon energizing, presses the 
springs 25 and 24 into contact through the 
medium of the armature 18, thereby ener 
gizing the pull-in winding 16. It will be 
seen that the energizing circuit of the pull-in 
winding 16 is open at two points, namely 
between the springs 25 and 24 and between 
the auxiliary relay springs 73 and 74; but 
since the windings 15 and 40 are energized 
in series, both of these points are closed at 
the same time. The flow of current is as 
follows: from ground G' through the 
springs 24 and 25 and pull-in winding 16, 

: through the springs 73, 75 and 74, through 
the open main relay springs 70 and 71 to 
the battery lead 72. When the auxiliary 
relay 40 energizes, not only is the circuit for 
the pull-in magnet 16 closed at this point, 
'but the energizing circuit for the relay 41 

: is closed at the same time. Said relay, lipon 
| energizing, opens the circuit of the relay 40, 
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which thereupon deenergizes and thereby 
opens the energizing circuit of the pull-in 
magnet 16. The time during which the en ergizing circuit of the pull-in magnet 16 is 
maintained is controlled by the action of the 
relays 41 and 40. In order that the control 
ling action of the relays 40 and 41 may be 
insured these relays are, as indicated, loaded and made slow-acting. When the pull-in 
winding 16 energizes, the plunger is driven 
into the bank, and the armature 20 is, at 
the same time, so depressed that the springs 
21 and 23 are separated from the springs 22 
and 24, respectively. It will be seen that as 
soon as the springs 23 and 24 and the springs 
21 and 22 separate, the energizing circuit 
for the winding 15 and also for the coil 40 
is broken, so that these relays have no op 
portunity to reénergize when the energizing 
circuit of the winding 15 and the relay 40 
is again completed by the detenergizing of 
the auxiliary relay 41. As previously stated, 
there are ten trunk-lines running from the 
bank of the line switch D, only one of which 
is shown and which terminates in the se 
lector F. For each one of these trunk-lines 
the master switch bank E is supplied with 
a corresponding contact. As shown in Fig. 
1, the trunk terminating in the selector 
has allotted to it the master switch bank 
contact 75. In the course of the description 
this trunk will be spoken of as the first 
trunk, inasmuch as the first contact 75 has 
been allotted to it. The next trunk would, 
of course, have allotted to it, the contact 6 
and would be spoken of as the second trunk, 
and so on, while the trunk to which the con 
tact 77 is allotted will be spoken of as the 
tenth trunk. The purpose of the master 
switch E, it will be understood, is to main 
tain all plungers that are in locked engage 
ment with the plunger shaft opposite the 
next idle trunk-line. 
In this description it is assumed that the 

first trunk-line is the one that is lodle at 
the time that the subscriber C. removes his 
receiver to make his call. In that case the 
master switch wiper TS is resting in engage 
ment with the contact 75, thereby main 
taining the line switch bank spring 30 in 
engagement with the moto relay 37. When 
the plunger operates, as described, due to 
the energizing action of the winding 16, the 
line switch bank springs (as shown in Fig. 
1) are brought into contact in sets as fo!. 
lows: 26 and 27, 28 and 29, 30 and 31, and 

By the closure or connection 
of the springs 26 and 27 on the negative 

60 

65 

side of the line, and of the springs 32 and 
33 on the positive side of the line, the 'all 
ing line is extended to the selector switch F. 
The instant that this circuit is completed to 
the selector F the line relay 42 energizes 
from ground G' through the winding 79 
of said relay, through the telephone by way 
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of the positive line conductor 13, thence through the telephone to the negative line 
conductor 12, then through the second 
winding 81 of the selector line relay 42 to 
the battery lead 72, and through battery B 
to ground G. As soon as the relay 42 ener 
gizes, the spring 82 is separated from the 
spring 83 and carried into contact with the 
spring 84, whereby the slow-acting release. 
relay 48 is energized. The energizing cur 
rent for this coil 48 flows from ground G 
through the said springs 82 and 84 and 
through the coil 48 to the battery lead 72. 
As soon as the relay 48 operates, the springs 
85 and 86 are brought into contact, and 
since the side switch wiper 52 is in first po 

17 of the 
olding the 

sition the bridge-cut-off windin 
line switch D is energized for 

- plunger in operative position. This energiz 
ing circuit, it will be seen, extends from 
ground G' through the side switch wiper 
52, springs 85 and 86, trunk-release conduc 
tor 87, through the bank springs 29 and 28, 
and through the bridge-cut-off winding 17 
to the battery lead 72. The closure of con 
tact between the line switch bank springs 
30 and 31 establishes a negative guarding 
potential at the master switch bank con 
tact 75 through the resistance coil 88 for 
driving the master switch from opposite 
the trunk-line leading to the switch F, and 
for preventing the master switch E from 
again stopping on the contact. 75 and there 
by preventing any subscriber from tripping 
in on the trunk leading to the selector F 
until the trunk running to said switch is 
made idle. It will be seen that as soon as 
this guarding potential is set up a circuit is 
? through the motor relay 37, 
since the master switch wiper 78 is resting 
on the contact 75 when the line switch bank 
springs 30 and 31 close. This energizing 
circuit, it will be seen, extends from ground 
G through the said relay 37, through the 
master switch bank common segment 89, 
master switch wiper 78, contact 75, through 
the line switch bank springs 30 and 31, then 
through the resistance coil 88 to the battery 
lead 72. The relay 37, upon energizing, 
closes the springs 90 and 91 in contact, 
whereby an energizing circuit is closed for 
the magnets 39 and 38 which are connected 
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in multiple. As soon as this circuit is closed 
the motor magnet 38 begins to operate, ad 
vancing the ratchet wheel 34 and the cam 
36. It will be seen that the motor magnet 38 is provided with interrupter springs 92 
and 93, so that its armature 94 will con 
tinue to vibrate as long as the circuit is 
maintained closed at the springs 90 and 91. 
It should be explained that the teeth on the 
ratchet 35 are very close together, and it re 
quires a number of operations of the magliet 

25 

38 to advance the master switch wit er 78 
from the contact 75 to the contact. 78. Flow 
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fiver, before the wiper 78 leaves the contact 
5 and breaks the energizing circuit of the 

n intor relay 37, the cam wheel 36 is ad 
vanced sufficiently to close the cam springs 
95 and 96 in contact. These springs remain. 
in contact until the next tooth on the cam 
wheel 36 separates the spring 95 fron the 
spring 96, and by that time the wiper 78 
has advanced into engagement with the con 
tact 76. Of course, if the contact 76 is also 
busy the master switch will not stop on this 
contact, but will pass on to the next, and 
so on. It is obvious that should the contact 
76 be busy the usual guarding potential will 
be fpund there by the wiper 78, and the 
motor relay 47 will, therefore, energize and 
repeat the operation already described. It 
is obvious that as long as the springs 90 and 

25 

30 

35 

O 

91, or the springs, 95 and 96, are in contact the open main relay 39 remains energized, 
and it is also obvious that as long as this 
relay is energized no line switch is able to 
trip, since the circuits of all line windings 
15 are open at this point. After the cal 
ing subscriber has removed his receiver and 
thus obtained connection with the selector : 
switch F, as explained, he then operates his 
dial for sending in the impulses for the 
thousands digit of the number 2120. In so 
doing he advances the impulse wheel 7 suf 
ficiently 
impulse teeth 8 will, successively engage the 
impulse spring 10, separating it twice from 

so that on its return two of the 

the main spring 9 and thereby causing the 
line relay 42 of the selector R to be ener 
gized twice. Each time that the said line 
relay deenergizes, the springs 82 and 83 
fall into contact, and since the release relay 
48 is energized and is slow-acting, thus 
maintaining the springs 97 and 98 in con 
tact, the vertical magnet 43 is energized 
twice by a flow of current from ground G 
through the springs 82 and 83, though the 
release relay springs 98 and 97 to the pri 
vate magnet relay 47, thence through said 
relay and through the vertical magnet 43 to 
the side switch wiper 50, thence to the bat 
tery lead 72. By this uperation the vertical 
magnet 43 raises the switch shaft and, there 
fore, the wipers 99, 100 and 101 two steps. 

It will be seen that the energizing circuit 
of magnet 43 passes through the private 
magnet relay 47. This relay 47 energizes at 
the first impulse and, being slow-acting, re 
mains energized until all of the impulses are 
sent through the vertical magnet 43. The 
relay 47, upon energizing, closes the springs 
102 and 103 into contact, thereby energiz 
ing the private magnet 46. This private 
magnet 46 remains energized as long as the 
vertical magnet 43 is operated, and then 

energizes and permits the side switch to pass 
from first to second position in the usual 
manner. As soon as the side switch passes 

s 

to second position, and more particularly 
when the side switch wiper 50 engages the 
contact point 104, the energizing circuit for. 
the rotary magnet 44 is closed. The rotary 
magnet. upon energizing, rotates the shaft 
one step, thereby carrying the wipers 99, 
100 and 101 into engagement with the first 
trunk-line which, in this case, it is assumed 
is the trunk-line H. Of course, if this. 
trunk-line is busy the selector will not stop 
on the first trunk-line, but will automati 
cally rotate until it finds an idle trunk-line 
in the usual manner-that is, the private 
viper 101, upon finding the grounded con 
tact point, reenergizes the private magnet 46, 
wherely the side switch is locked in sec 
ond position as long as the said private 
viper continuesto find such grounded con 
tacts. In the case assumed, however, namely 
that the first trunk-line II is idle, the private 
magnet 46 does not reinergize; but the ro 
tary magnet, upon operating, not only ro 
tates the shaft and wipers as described, (ut 
also operates the armature of the private 
magnet and trips the side switch to third 
position, thereby breaking the energizing 
circuit for the rotary, magnet 44 and extend 
ing the calling line into connection with the 
trunk-line H through the side switch wipers. 
-49 and 51. as shown. As soon as the sub-. 
scriber's line is extended into connection 
with the trunk-line H, the trunk relay; 53 
(Fig. 1) and the relays 106 and 107 of the 
trunk switch M are energized in series. The 
energizing circuit, it will be seen, passes 
from ground G at the trunk relay 54 (Fig. 
3), thence through the springs 109 and 108, 
conductor 110, springs 111 and 112 of the 
trunk switch M (Fig. 2), o the trunk con 
dictor 113, through the winding 114 of the 
trunk relay 53 (Fig. 1), through the tele 
phone and back thrqugh the other winding 
115 of the trunk relay 53 to the negative 
trunk conductor 116, thence through the line 
winding 106 of the trunk switch M, and 
through the relay 107 to the battery lead 
139 over a circuit similar to that traced for 
the line... switch. D. The result is that the 
trunk relay 53 energizes, locking the release 
relay of the selector F and energizing the 
bridge-cut-off relay of the trunk switch I, 
the trunk switch M is tripped, seizing the 
Selector L, and making the trunk busy at 
the A' exchange. When the trunk relay 53 
(Fig. 1) energizes it shifts the spring 117 
into engagement with the spring 118, lock 
ing the release relay 48 of the selector F 
over a circuit extending from ground. G8 
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120 

through the selector private wiper 101, se 
lector side switch wiper 105, relay 48 to the 
battery lead 72. At the same time the en 

when the relay 47 deenergizes it also de gagement of the springs 117 and 118 sets 
up an energizing circuit for the bridge-cut 
off relay 119. This circuit, it will be seen, 
also extends from ground G through the 
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said springs 118 and 117, thence it extends 
over the conductor 120, through the bridge 
cut-off relay 119 to the battery lead 72. As 
soon as the hridge-cut-off winding 119 en 
ergizes, the bridge-cut-off armature 12t is 
attracted, and the springs 122 and 123 are 
separated from the springs 122" and 123, as 
shown, for disconnecting the switch I from 
across the trunk conductors. 

It will be understood that the trunk 
switch M operates exactly the same as the 
line switch D (Fig. 1), and that as soon as 
the plunger operates, the bank springs 
shown in Fig. 2 are thrown into contact in 
the following order: 124 and 125, 126 and 
127, 128 and 129, 130 and 131. Further 
more, it will be seen that the selector L. acts 
exactly the same as the selector F as soon 
as the line is extended to the said selector 
by the engagement of the trunk switch bank 
springs 124 and 125 on one side, and 130 
and 131 on the other side-that is, the line 
relay 132 energizes, in turn energing the 
release relay 133, which then operates to 
lock the cut-off relav 134 of the trunk 
switch M over the following circuit: from 
ground G - through the side switch wiper 
135, release relay springs 136 and 137, 
trunk release conductor 138, trunk switch 
bank springs 127 and 126, bridge-cut-off 
winding 134 to the battery lead 139. It 
will be seen that this ground G not only 
locks the bridge-cut-off winding 134, as ex 
plained, but also supplies guarding poten 
tial over the conductor 140 to the private 

In this 
connection attention should be called to the 
fact that the guarding potential for the 
switches F is supplied by the trunk relay 

40 

45 

53 from ground G. It should be under 
stood that as soon as the trunk switch M 
operates, the master switch E (which is the 
same as the master switch E, Fig. 1) also 
operates, exactly the same as the master 
switch E-that is, the trunk leading to the 
selector L is vacated, and a guarding potent 

50 
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tial is maintained at the master switch 
bank contact corresponding to this trunk, 
namely the contact 141, by the trunk switch 
M for maintaining the selector I. busy. It 
is obvious that the magnets 142, 143, 144 
and 145 of the master switch E are the 
Same as the magnets 41, 39, 38 and 37. 
respectively, of the master switch E. The 
subscriber is now ready to operate the dial 
for the hundreds digit 1, whereby the se 
lector L may be operated to establish con 
nection with the connector K. It will be 
seen that the line relay 132 of the selector I. 
is energized in series with the windings of 
the trunk relay 53 (Fig. 1); but although 
the line relay 32 responds to the dial, the 
relay 53 does not, it being a slow-acting re 
lay. Since the selector T, operates exactly 
the same as the selector F it responds to the 
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action of the dial in exactly the same manner 
as the selector F; and as soon as the side 
switch passes to third position the sub 
scriber's line is extended to the connector 
IX over the heavy conductors, as shown.. It 
will be seen that as soon as connection is 
established with the connector K. the con 
nector line relay 55 energizes, thereby shift 
ing the spring 144 onto the spring 145 and 
thus energizing the release relay 58 from 
ground G' through the back-bridge relay 
springs 146 and 146, conductor 147, release 
relay 58 to the battery lead 139. As soon 
as the release relay 58 energizes, and more 
particularly as soon as the springs 148 and 
149 are closed in contact, the release relay 
133 of the selector I is locked from ground 
G through the side switch wiper 150, 
springs 148 and 149, trunk-release conductor 
151, side switch wiper 152 of the selector L, 
and through the release relay 133 to the bat 
tery lead 139. The subscriber is now ready 
to operate his dial for the tens digit 2. In so 
doing he operates the line relay 55 twice, 
thus permitting the spring 144 to fall back 
onto the spring 153 twice, and in turn oper 
ating the vertical magnet 56 twice. It will 
be seen that this energizing circuit for the 
vertical magnet 56 contains a private mag 
net relay 62, which is a slow-acting relay 
exactly the same as the private magnet re 
lay 47 of the selector F. This relay 62, 
upon energizing, in turn energizes - the pri 
vate magnet 63 by pressing the springs 154 
and 155 into contact. This energizing cir 
cuit is, of course, broken when the impulses 
stop coming in, and therefore the private 
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magnet 63 permits the side switch to pass 
from first to second position. After the 
side switch passes to second position, and 
particularly as the side switch wiper 156 
is then in engagement with the contact point 
157, the subscriber is ready to operate his 
dial for the units digit 0. The line relay 
55, of course, responds, ten times, and as a 
result the rotary magnet 57 is energized ten 
times in series with the slow-acting private 
magnet relay 62. By these two operations 
of the dial it will be seen that the subscriber 
has raised the connector shaft one step and 
rotated it ten steps, thus carrying the con 
nector wipers 158. 159 and 160 into engage 
ment with the desired line. As soon as the 

52, the con 
nector side switch passes to third position 
and thereby connects the calling and called 
subscribers (as shown) by the heavy con . " 
(luctors. It will be seen that when the side 
switch passes to third position the side 
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private magnet 63 again definergizes, in re 
sponse to the action of the rela 20 

125 
switch wiper 161 establishes, connection with the ground G, thereby, furnishing the 
guarding, potential at the private wiper 160 
for protecting the called line, and also for 
energizing the bridge-cut-off winding 162. 33 
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of the called line. Also, when the side 
switch wiper 156 passes to third position an 
energizing 
uringer relay (() in series with the ringer in 
terrupter 14, whereby the called subscriber, 
as soon as connection is established with his 
line, is rung automatically. As soon as the 
called subscriber answers he draws talking 
battery current through the back-bridge re 
lay 163, which relay then energizes and cuts 
off the ringing circuit by operating the 
springs 165 and 166. After the subscribers 
are through talking, if the calling subscriber 
hangs up first he opens his line circuit at 
the telephone by separating the springs 66 
and 67, and thereby permits the connector 
line relay 55 and the trunk relay 53 to de 
energize. As soon as the trunk relay 53 de 
energizes, the energizing circuit for the re 
lease relay 48 of the selector F is broken, 
with the result that the springs 85 and 86 
are separated, while the springs 98 and 168 
are closed in contact. The separation of the 
springs 85 and 86 breaks the energizing cir 
cuit of the cut-off winding 17 of the line 
switch 9, with the result that the plunger 
is released and the springs 26 and 27, 28 and 
29, 30 and 31, and 32 and 33 are restored to 
normal, as well as the armature 20 which 
controls the springs 21 and 23. By the en 
gagement of the springs 98 and 168 of the 
selector F the energizing circuit of the re. 
lease magnet 45 is closed. The circuit of 
this release magnet, when the shaft is in nor 
mal position, is open at a point between the 
contacts 169 and 170; but as soon as the 
shaft is raised one step these contacts close, and when the shaft is operated the only 
point where the release circuit is open is be 
tween the springs 98 and 168. As soon as 
these springs come into contact, as stated, 
the switch is released. It should be stated, 
of course, that the energizing circuit for the 
release magnet is again broken when the 
shaft reaches normal and separates the 
springs 169 and 10. When the trunk re 
lay 53 definergizes it not only produces the 
restoration of the selector switch F and of 
the line switch. I), but it also cuts off the en 
ergizing circuit of the bridge-cut-off wind 
ing 119 of the trunk switch I, thereby per 
nit ting this switch I to be restored also. 
When the connector line rela y 55 deëer 
gizes, as stated, the release relay 58 also decin 
ergizes, therely closing an energizing circuit 
for the release magnet 59, which is in all 
respects sinilifr to that of the selector F. 
The connector switch shaft is, therefore, re 
stored, and the energizing circuit of the re 
lease magnet 59 is broken as soon as the 

circuit is established with the 

7 

closing an energizing circuit for the release 
nagnet 171. the reby releasing the selector. 
switch I. The said relay 133 also breaks the 
locking circuit of the cut-off winding 134.9f 
the triuk switcl M, thereby permitting this to 
switch to be restored also. The connector 
switch in releasing, as above explained, ob 
viously breaks the energizing circuit of the 
ridge-cut-off winding 162 of the called line, 

thus permitting the switch ID' to be also re- 75 
stored to normal. . 

In the foregoing description a call o se' 
the trunk H from the A exchange to the 
A exchange has been fully considered. A 
call in the reverse direction is obviously the 80 
sanne, with the exception that in that case 
the calling line would be the line J, for 
example, which would operate the line 
switch. D to establish connection with the 
selector F. The selector. F", upon finding 85 
the trunk H, energizes the cut-off winding 
134 of the trunk switch M and operates the 
line switch I. It then connects the trunk 
H with a selector switch similar to the se-. 
lector switch L, and from thence connection po 
may be made with a connector and with 
called line. . . . 

From the foregoing it will be seen that 
by my invention I provide a two-way trunk 
for use in conjunction with a two-wire at-gs 
tolmatic telephone exchange system, where 
by the two-way ni trunking is accomplished 
through the medium of complete metallie 
line circuits, and without grounding the 
lines at the substations. 
will be seen that I provide a two-wire 
trunk having a non-numerical trunking 
switch at each end thereof, whereby either 
end of the trunk is extended in the direc 
tion of the called subscriber by a non-nu- 105 
merical trunking operation. These two 
way trunks which are equipped with non 
numerical trunking switches at each end, 
are also equipped with master switches 
that is to say, there is at least one miaster, lo 
switch which is common to all of the trunks 
lat one end thereof, and another master 
switch which is common to all of the trunks 
at the other end thereof. In this way I 
also provide a two-wire system in which is 
provision is made for non-numerical trunk 
ing for the purpose of extending º connec 
tion from trunk-lines to other trunk-lines, 
and preferably this non-numerical trunk 
ing occurs between the first and second se- 20 
lectors-that is to say, subsequent to the 
trunking operation in accordance with the 
first digit of the called number, but prior 
to the trunking cperation for the second 
digit of the called number. 

shaft reaches normal. Not only does the de-arrangement all of the numerical switches 
elergizing action of the release relay 58 are common to the sial::cribers of the dif 
release the connector, but by hreaking the i ferent exchanges for either local calls Cr 
energizing circuit of the lelease relay 133 calls frem one exchang: 
of the selector L this relay 133 de?nergizes, being no numerical switches that are in- is 

to the other, there 
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freely tested without danger when they are 

dividual to the two-way trunk-lines, so that 
the same selectors are accessible either over 
the two-way trunks or over the one-way 
trunks of the same exchange, and nothing 
but non-numerical switches are allotted ex 
clusively to the two-way trunks. Further 
more, with my improved two-way trunk 
arrangement the switches can be inspected 
or manually causing a switch to seize one 
end of a two-way trunk-line without mak 
ing the other end thereof busy. 

In making tests or mechanical adjust 
ments of switches it is often necessary or 
convenient to mantially operate a switch to 
place its wipers in connection with a trunk 
line. From the explå nation of the mode 
of operation of the system it is evident that 
if the selector F (Fig. 1) is thus manually 
operated to seize a trunk line there will be 
no telephone or other apparatus bridged 
across the line to close the circuit of the 
line relay of the trunk switch M at the dis 
tant exchange (Fig. 2), and thus no appa - 
ratus at the said exchange will be operated. 
Consequently, when the exchange inspector 
releases the switch that he was testing, as 
by forcibly or manually releasing the same, 
there is then no danger of the other end of 
the trunk-line being left in a busy condi 
tion, and consequently the switches can be 

released of leaving the two-way trunks in 
a busy or off-normal condition, as was here 
tofore the case with certain kinds of appa 
ratus. 
My invention, it will be seen, relates to 

automatic telephone systems in which are 
used switches of the general character dis 
closed in United States Letters Patent Nos. 
815,176 and 815,321, granted March 13, 1906, 
to Keith, Erickson and Erickson, the above 
mentioned British Patent No. 26,301 of 1906, 
the Western Electrician of Chicago, Illinois, 
of January 25, 1908, and in the American 
Telephone Journal of New York, N. Y., of 
June 6, 1908. 
What claim as my invention is:- 
1. In a telephone system, a two-way trunk 

line, a non-numerical trunking switch for 
each end of said line, and trunks, each 
switch adapted to automatically select idle 
trunks. 

2. In a telephone systein, a two-way trunk 
line, means for seizing said line, a non 
numerical trunking switch for each end of 
said line, inst ruinentalities operative to rake 
either end of the line busy when the other 
end is seized, and trunks, each switch adapt 
ed to automatically select idle trunks. 

3. In a telephone system, a two-way trunk 
line, a non-n merieral ti'linking switch for 
ach end of said line, each switch adapted to 

: tomatica, ly extent : gri i iking connection 
from said line in the direction of the called 
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subscriber, numerical trunking switches for 
Seizing either end of said trunk-line, and 
instrumentalities operative to render either 
erad of said trunk-line busy when the other 
end is seized. 

4. In a telephone system, a two-way trunk 
0. 

line, means for seizing said line, a non-: 
numerical trunkings switch for each end of 
Said line, instrumentalities operative to make 
both ends of said trunk-line busy when 
either end thereof is seized, and trunks, each 
switch adapted to automatically select idle 
trunks. 

5. In a telephone system, a two-way trunk 
line, a non-numerical trunking switch for 
each end of said line, each switch adapted 
to automatically extend a trunking connec 
tion from said line in the direction of 
the called subscriber, numerical trunking 
switches for seizing either end of said trunk 
line, and instrumentalities, operative to ren 
der both ends of said trunk-line busy when 
either end thereof is seized. 

6. In a telephone system, a set of two-way 
trunks, a set of non-numerical trunking 
switches for the said trunks at one end there 
of, a master switch for said set of trunking 
switches, another set of non-numerical 
switches for said trunks at the other end 
thereof, and another master switch for said 
last-mentioned set of trunking switches. 

7. In a telephone system, a trunk-line, 
another trunk-line, a non-numerical trunk 
ing Switch for aitomatically connecting one 
trunk-line with the other, means for con 
trolling said switch over a complete metallic 
line circuit, and automatic means for seizing 
either end of said first-mentioned trunk 
line. 

8. In a telephone system, a trunk-line, an 
automatic switch for seizing one end of said 
trunk-line, another trunk-line, a non-nu 
merical trunking switch for automatically 
connecting the first trunk-line with the 
second trunk - line, means for successively 
controlling said switches over, complete 
metallic line circuits, and \means for auto 
matically seizing the other end of said first 
mentioned trunk-line. 

9. In a telephone system, a two-way trunk 
line, means for attomatically extending con 
nection from eithe' end thereof in the direc 
tion of the called subscriber, automatic 
switches for seizing either end of said trunk 
line, and means for controlling said switches 
over complete metallic line circuits. 

10. In a telephone system, a two - way 
trunk-line, automatic switches for extending 
connection from either, end thereof in the di 
rection of the called suscriber, other auto 
matic switches for seizing either end of said 
trunk-line, and ineans by which all of said 
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switches are controlled over complete metal 
lic line circuits. 

11. In a telephone system, a trunk-line, a 130. 
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first-selector operative in accordance with 
the first digit of to (alle ni ) i 1r to seize 
one end of Said til k-line, a scent-selector 
operati re ii acci r 1 rollah f'( wit li tlie... sec' ( 'il 
digit of the c:a ici niver to extend the c : - 
nection it lie (irection of the 'ated st 
scriber. a non-inierica trinking switcluf l' 
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predetermined group, and mechanism for 
controlling circuit over the said trunk line 
to control the said motions. 

17. The combinationa, ir a t edelnoe sy s 
te), of a two-way trunk line, a non-i- 
innerica trunking switch for each ett of 

· s i lin'. (rach swit (i) atla otel t () at i automatically e \teidiing (ennet'tion fron tie 
s: it line in the directic if t ('ili st:- said trunk-lite to the second-selector', and 

means whereby said select ...}'s and switch are 
all controlled ove' collete let allic line cir cuits. 

12. In : teleph (e Systen 1. a wo - Way 
trunk, autoniatic switches for seizing either 
end of said trunk, neans for making the ends 
of said trunk lousy, and neans for perit 
ting an inspector to test and manually oper 
ate a switch to seize the trilink without mak 
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ing the other end thereof busy. 
13. The combination, in a telephone sys 

tena, of a two-way trunk line, a non-nu 
merical trunking switch for each end of Said 
line, a switch provided with a neller ha v 
ing one notion to find a group, anti another 
notion to find the called line in titly prede - 

terlined group, and meclauisu fºr con trolling circuit over the said trunk line to 
control the said motions. 

14. The combination, in a telephone sys 
en, of a two-way titlilk line. nears for 

seizing said line, a non-numerical 'unking 
switch for each end of said line, it ist run 'in 
talities operative to make either end of the 
line busy when the other end is seized, a 
switch provided with a member having one 
notion to find a group, and another notion 
to find the called line in any predeterminet 
group, and mechanism for controlling cir 
cuit. over the said truirk line to control the said motions. 

15. The combination, in a telephone sys 
tein, of a two-way trunk line, a non-nu 
merical trunking switch for each end of 
said line, each switch adapted to automati 
cally extend a trunking connection from 
said line in the direction of the called sub 
scriber, numerical trunking switches for 
seizing either end of said trunk line, in 
strumentalities operative to render either 
end of said trunk line busy when the other 
end is seized, a switch provided with a 
nembér ????????? one motion to find a group, 
8nd arother niotion to find the called line 
in try redetermined group, and mecha 
nisin for cout rolling circuit. over the said 
trunk line to control the said notions. 

16. The combination, in a telephone sys 
tei, of a two-way rank line, means for 
seizing sail line. : non-ninerical trunking 
swich for each end of Said line. jnstri 
entalities per att i ve to take blotl eies of 

s: th' i sv wh'; eit'' et tere 
of is seized, a switch: };" | vided with a ni ei ail 

: in ! 
: ::: y 

} (er.: ha ving one i tiº ir to fine i grbu, 
:en: 't it: 51ste fild the called line in 

cally extend a trunking connection frºm 
scriber, numerical i rinking switches ?e ir 
seizing either e ji el of S: id tri i lak lille, ilir t i'i - 
incintalities operative to rentler lot eit is 
of said trunk line busy when either eit 
théºre of is seized, a switch pro videt! with a 
member having one motion to-tincia grotti). 
and another motion to find the alled line 
in any l) recletermined group, an(! ?n?ec?lh: - 
ism for controlling circuit over the said 

t ii'iiliuk line to controll the said motions. 
18. The combination, in a telephone sys 

tein, of a set of two-way trunks, a set of 
}oll-in ti linerical trunking switches for the 
said trunks at one end thereof, a maste 
switch for said set of trunking switches, 
another set of non-numerical switches for 
said trilks at the other end there , it:- 
other master switch for said last- enti (ved 
set of trunking switches, a switch provided 
with a member having one notion to in 
a gyu' on), and a not her motion to finit ; e 
(alled line in any predetermine group. and 
n('ch: nish for controlling circuit ( \er the 
said trilks to control the said notions. 

19. The combination, in a telephone s vs 
tein, of a trunk line, another trunk line. a 
non-numerical trunking switch for auto 
11atically connecting one trunk line witi, 
the other, means for controlling said switch 
over a complete metallic line circuit, a 
switch provided with a member having one 
motion to find a group, and another mo 
tion to find the called line in any prede 
termined group, and mechanism for control 
ling circuit over the said trunk lines to con 
trol the said motions. 

20. The combination, in a telephone sys 
tem, of a trunk line, an automatic switch 
for seizing said trunk line, another trunk 
line, a non-numerical trunking switch for 
automatically connecting the first trunk 
line with the second trunk line. means for 
successively controlling said switches over 
complete net allic line circuits, a switch 
provided with a naember having one motion 
to find a group, and another motion to find 
the called line in any predetermined group, 
and mechanisin for controlling circuit over: 
the said trunk lines to control the said no tions. 
21. The combination, in a telephone sys 

tel, of a two-way tink line, means for al 
tiliatically extending connection froin 
either end thereof in the direction of the 
galled subscriber, autonatic switches for 
seizing either end of said trunk line, means 
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niet allic line circuits, a switch provided with cluding a two-way trunk line, means for a member having one motion to find a group, seizing said line, a non-numerical automatic and another motion to find the called line trunking switch for each end of said line, in any predetermined group, and mechanism instrumentalities operative to make either for controlling circuit over the said trunk 
line to control the said motions. 

22. The combination, in a telephone sys 
tenn, of a two-way trunk line, automatic 
switches for extending connection from 
either end thereof in the direction of the 
called subscriber, other automatic switches 
for seizing either end of said trunk line, 
means by which all of said switches are con 
trolled over complete metallic line circuits, a 
switch provided with a member having one 
motion to find a group, and another motion 
to find the called line in any predetermined 
group, and mechanism for controlling cir 
cuit over the said trunk line to control the 
said motions. - 

%. The combination, in a telephone sys 
tem, of a trunk line, a first selector operative 
in accordance with the first digit of the 
called number to seize one end of said trunk 
line, a second 'selector operative in accord 
ance with the second digit of the called 
number to extehid the cónnection in the di 
rection of the called subscriber, a non-nu 
merical trunking switch for automatically 
extending connection from the said trunk 
line to the second selector, means whereby 
said selectors and switch are all controlled 
over complete metallic line circuits, a switch 
provided with a member having one motion 
to find a group, and another motion to find 
the called line in any predetermined group, 
and mechanism for controlling circuit over 
the said trunk line to control the said mo 
tions. 

24. The combination, in a telephone sys 
ten i. of a two-way trunk, automatic switches 
for seizing either end of said trunk, means 
for making the ends of said trunk busy, 
means for permitting an inspector to test 
and nanually operate a switch to seize the 
trunk without making the other end thereof 
lousy, a switch pro vided with a member 
having one motion to find a group, and 

end of the line busy when the other end is 
seized, a central source or sources of elec 
tricity, and means for supplying current 
therefrom for talking purposes to substa 
tions connected for conversation over said 
trunk line. 

27. In a telephone system, subscribers 
lines, means for establishing a connection 
between two af said lines, said means in 
cluding a two-way trunk line, a non-numeri 
cal trunking syitch-for each end of said line, 
each switch adapted to automatically extend 
a trunking connection fronn said line in the 
direction of the called subscriber, numeric'a 
trunking switches for seizing either end of 
said trunkline, instrumentalities operative to render either end of said trunk line busy 
when the other endis seized, a central source 
or sources of electricity and means for sup 
plying current therefrom for talking pur. 
poses to substations connected for convers:- 
tion over said trunk line. - r 

28. In a telephone system, subscribers 
lines, means for establishing a connection 
between two of said lines, said means in 
cluding a two-way trunk line, means for 
seizing said line, a non-numerical automatic 
trunking switch for each end of said line, 
instrumentalities operative to make both 
ends of said trunk line busy when either end 
thereof is seized, a central source or sources 
of electricity, and means for supplying cur 
rent therefrom for talking purposes to sub 
stations connected for conversation over sai 
trunk line. ? 

29. In a telephone system, subscribers 
lines, means for establishing a connection be 
tween two of said lines, said means includ 
ing a two-way trunk line, a non-nummerical 
trunking switch for each end of said line, each switch adapted to automatically extend 
a trunking connection from said line in the 
direction of the called subscriber, numerical 
trunking switches for seizing either end of another motion to find the called line in any said trunk line, instrumentalities operative predetermined group, and mechanism for 

controlling circuit over the said trunk to 
control the said notions. 

25. In a telephone system, subscribers’ 
lines, means for establishing a connection 
between two of said lines, said means in 
cluding a two-way trunk line, a non-numeri 

to render both ends of said trunk line busy 
when either end thereof is seized, a central 
source or sources of electricity, and means 
for supplying current therefrom for talking 
purposes to substations connected for con 
versation over said trunk line. 

30. In a telephone system, subscribers cal automatic trunking switch for each end lines, means for establishing a connection of said line, a central source or sources of 
electricity, and means for supplying current 
therefrom for talking purposes to substa 
tions connected for conversation over said 
trunk line. 

26. In a telephone system, subscribers' 
lines, means for establishing a connection 

between two of said lines, said means in 
cluding a set of two-way trunks, a set of 
non-numerical trunking switches for the 
said trunks at one end thereof, a master 
switch for said set of trunking switches, an 
other set of non-numerical switches for said 
trunks at the other end thereof, another 
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aster, switch for said last-mentioned set of 
rinking swiches, a central source or sources of electricity, all means for supplying cur 
rent therefron) for talking purposes to sub 
statists 'classeted for coversation over 
said trunks, 

31. In a telephone system, subscribers' 
lines, means for estallishing a connection be 
t Wee two of said lines, said means includ 
ing a trink line. another trunk line, a non 
numerica i t'inking switch for automatically 
connecting one trunk line with the other, 
mcans for controlling said switch over a 
complete retallic line circuit, a central 
source or sources of electricity, and means 
for supplying carrent therefrom for talking 
purposes to substartions connected for con 
versation over said trunk lines. 

32. In a tele hone system, subscribers' 
lines, means for establishing a connection 
between two saic lines, said means in 
cluding a tri i k fine, an antomatie switch, fer 
seizing si trink dine, another trunk line, 
a ?n-numerical trunking switch for auto 
natically connecting the first trunk line 
with the second trunk line, means for Suc 
cessively controlling said switches over com 
plete metallic line circuits, a central source 
or sources of clectricity, and means for sup 
plying current therefrom for talking pur 
poses to substations connected for conversa 
tion over said trunk lines. 

33. in a telephone system, subscribers' 
lines, means for establishing a connection 
between two of said lines, said means in 
cliding a two-way trunk line, means for 
atomitically extending connection from 
either end thereof in the direction of the 
called subscriber, automatic switches for 
seizing either end of said trunk line, means 
for controlling said switches over complete 
metalic line circuits, a central source or 
sources of electricity, and means for supply 
ing current there from for talking purposes. 
to substations connected for conversation 
over said trunk line. 

34. In a telephone system, subscribers' 
lines, means for establishing a connection 
between two of said lines, said means in 
culig a two-way trunk line, automatic 
switches for extending connection from 
, ?ier el thereof ini, he direction of the 
: siis riber, other automatic switches 
ir seizing either end of said trunk line, 
sa is i y Gy ich a ! ; f sal s vivit cºles are con 

tre: et ove: contpete metalie line ircuits, 
a ceir; i se jarce o sources of electricity, and 
years for supplying current there from for 
talking pirip as to substations 'nnected 
for convêrsation óver Said tru!!ìk }ijie, ??? 

25. In a telephone system, subscriber's 
lites, means fou establishing a connection 
etween two of said lines, said a fans in 

cluding a trunk line, a first selector (peri 

five in accordance with the first digit of the 
(alled number to seize one end of Said trtik 
line, a second selector o'erative in accord 
ance with the second digit of the called num 
her to extend the connection in the direction 
of the called subscritor. a non-numerical 
trunking switch for a totatic';lly extending 
connection frºn the said trial line to the 
second selector. In eans wherly said selector's 
and switch are al controlled over complete 
metallic line circuits, a central source or 
sources of electricity, and means for supply 
ing current there from for talking purposes 
to substations connected for conversation 
over said trunk line. v 

36. In a telephone system, subscribers' 
lines, means for establishing a connection 
between two of said lines, said means in 
cluding a two-way trunk, automatic switches 
for seizing either end of said trunk, means 
for making the ends of said trunk busy, 
means for permitting an inspector to test 
and manually operate a switch to seize an 
end of the trunk without making the other 
end thereof busy, a central source or sources 
of electricity, and means for supplying cur 
rent there from for talking purposes to sub 
stations connected for conversation over 
said trunk line. 

37. In a telephone system, a two-way 
trunk, an automatic switch for including 
said trunk in a calling connection in one 
direction, another automatic switch for in 
cluding said trunk in a calling connection 
in the other direction, means including an 
automatic switch controllable over the two 
sides of the trunk line in series for complet 
ing the call in one direction, and means in 
cluding another automatic switch control 
la ble over the two sides of the trunk linc in 
series for completing the call in the other 
direction. 

38. In a telephone system, a two-way. 
trunk line, an automatic switch for extend 
ing connection from one end of said trunk 
line, another automatic switch for extend 
ing connection from the other end of said 
trunk line, and means for controlling each 
switch over the two sides of the trunk line 
in series. 

39. In a telephone system, a two-way 
trunk line, automatic mans for including 
said trunk line in a calling connection in 
one direction, automatic means for includ 
ing said trunk line in a calling connection 
in the other direction, subscribers' lines, an 
autoni?tic switch controllable over said 
fi'ilk, line and the two sides of a subscriber's 
liie in series t () exteel the call in one direc 
tion), and : notheiº autotnatic switch control 
di lº o v'( r t e trank die and the two sides 
of a subscriber's line in series to exford the 
call in the other direction. (). In a telephone system, a two-way 
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trunk, means including automatic switches 
for automatically trunking in opposite di 
rections over said trunk line, and means for 
controlling said automatic switches over 
the two sides of said two-way trunk line in 
series in either direction. 

Signed by me at Chicago, Cook county, 
Illinois, this 2nd day of July, 1908. 

EDWARD D. EFAELES. 
Witnesses: 

J. NoRBY, 
ALBERT J. SA User. 


