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“To all whom it may concern:

Be it known that I, Enwarp D. Faves, a
¢itizen of the United States of Ainerica,
and resident of La Grange, Cock county,
Illinois, have invented a certain new and
useful Improvement in Telephone Trunk-
ing Systems, of which the following is a
specification.

My inventicn relates to trnnking systems
for telephone or other similar service, and
it relates more particulavly to two-way
trunks for use in automatic telephone ex-
change systews, as, for example, for trunk-

ing between two automatic exchanges, al-
15

though in certain respeets, as will herein-
after appear, my invention is not Hmited to
cither a two-way or a one-way trunk.

My invention contemplates a two-way
trunk-line provided with a non-numerical
{runking swilch at each end thereof, where-
by the seizure of either end of said trunk-
line serves automatieally to operate a non-
numerical trunking switch at the other end
thereof. and to thus automatically extend
therefrom to an idle switeh,
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 auntomatic telephone exchange sys-
{em—that is to say, in a system in which
the subscribers control or operate the au-
{omatic switches over complete metallic
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
srunk-lines to other trunk-lines, such 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 scize a two-way trunk can be forcibly
or manually released therefrom without

danger of leaving the other end of the
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 diagtammatical representu-
tion of a circuit connection established be-
tween a calling subscriber in Fig. 1 from
one exchange, and a called subscriber i
Fig. 3 at a second exchange, the said con®
nection being established over a two-way
trunk of the cireuit 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, tllmle
drawings show the calling subscriber’s sta-
tion €, 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 selectors commori to a number
of line switches D greater in number than
the number of selectors F in the group.
The line switches D which have access to
the group of selectors aforesaid may be di-
vided in one or more 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 line switches D ‘controlled by one mas-
ter switch E, the total nunmter 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 T, may be reached from the A
exchange, as, for example, by the sub-

60

65

70

75

80

90

956

100

105

110



15

20

25

50

35

40

50

55

6C

2

scriber C, as indicated in the drawings.
The selectors I' may or may not have ac-
cess solely to two-way trunks H. The ar-
rangement muay be such, however, that the
selector I* will have access to trunks I
from certain levels, while from other levels
switches such as second-selectors or con-
nectors, or selectors and connectors, may be
reached. Tt 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
shown 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 swiwch Dj a first-selector
switch F?, which is the same as the selec-
tor switch F'; a connector switch K and a
second-seleétor 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 1s 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 hke manner the trunk IT 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
comumon. Likewise the A' exchange two-
way trunk line switch M iy provided with
ten trunks, cach terminating in a sccond-
selector 1., and the selector I has aceess to
the two-way trunks II just as the selector
F oin Fig. 1 has aceess to the =aid trunks
I und similarly, the second-selector 1. has
access to a number of connectors K. It will
be scen that the two-way trunk to the left
of the dotted line in Fig. 2 is an exact du-

1,064,719

plicate of that section of the two-way trunk
to the right thereof.

Concisely stated, the general method of
operation s as follows: When a subscriber
C (Fig. 1) calls a subscriber J (Fig. 3) the
subseriber C removes-the receiver and thus
operates his line switch D to establish con-
nection with the selector ¥. 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
aleng which they automatically rotate to
pick out the first idle two-way trunk I
available. As soon as the selector F stops
on the trunk and connects the calling sub-
seriber 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 I.. 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 oporation 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 F to find the con-
nector K. 'Fhe said connector now, as is
usually the case, responds to the last two
cperations 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
seenn that when a eall passes from the A!
exchange to the A exchange, 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 Dt
operates to connect with the sclector FY,
which in tarn responds to the first operation
of the dial at the station and finds the two-
way trunk H. As soon as connection'is es-
tablished with the said trunk the line switch
M is cut off from the trunk, while the line

switeh T is caused to operate to establish.
i connection with a suitable switeh, such as a

selector 14, and from thereon the operation
of the sclector and of the conneclor is the
suine as previously explained. :
Iaving thus outlined the general mode of
operation, a somewhat detailed description
ol the apparatus 1s as follows:  As shiown at
C (Fig. 1) the telephone is provided with
the usual transmitter 2, induction-coil 3, re-
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ceivet 4, switch-hook 5 and ringer 6. In ad-
dition it is provided with the usual calling
aechanism comprising the impulse wheel 7
having on“its periphery the impulse teeth 8
for operating tlre impulse springs 9 and 10.
The said impulse wheel T is, of course,
mounted on the same shaft 11 as the dial,
being rigid with the same, Normally—that
is, when the switch-hock is down—the bell
6 is bridged across the line conductors 12
and 18 through the condenser 14. The linée
gwitch 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-
ern Electrician of Chicago, Illinois, of
January 25,1908. As herein represented the
line switch plunger (not 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 circnit of
the winding 15* is separate and distinct
from the magneti¢ circuit of the windings
16 and 17. The winding 15* controls the
armature 18, the winding 16 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 tliis 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 cight springs as follows:

96 and 27, 28 and 29, 30 and 31, and 32

and 83. The master switch E comprises
tlie usual plunger guide shaft (not shewn),
which is connected with-tie shaft 34 in such

a manner that a rotary motion of the latter

communicates an oscillatory motion to the
guide shaft, a gear wheel 35,.a cam wheel 36
through thé medinm of which the operation
of the master switeh is timed, the motor re-
Iygy 37, motor magnet 33, open main relay
39 and a couple of auxiliary relays 40 and
41, The selector I comprises the line relay

49, the vertieal magnet. 43, the rotary mag-

net 44, the release magnet 45, private mag-
ndt 46, private magnet relay 47 and the re-
lease relay 4. Asshown, the switeh Fis also
yrovided with the usual side switch which,

“in this case, comprises the wipers 105, 40, 30,

51, and 52, The two-way trunk It has ex-
clusively allotted to it a trunk relay 53, the
line switeh I which is a slight modifieaticn
of the line switehh D as far e the civeunts
are concerned (the mechanical operations of
the two switches D and T being the sanie),
ihie line switeh Myvhich is a duplicate of the
line switeli T, and the trunk relay 51 which
is a duplicaté of the relay 53, The selector
L and the “selector' I' are the <ame as
the selectdr F. The connector K comprises
the lne pelay 55, vertical magnet 5G, rotary
magnet 57, the release relay 58, the release

| i closed at the same time.

niagnet 59, the ringer relay 60, back-bridge
relay 163, private magnet relay 62, private
magnet 63 and the locking velay 6+ In ad-
dition there is provided in each exchange a
busy-signal device N for supplying all busy-
signaling carrent to the exchange, and 2
signalling current to the exchunge, and a
ringer generater O for supplying all ringing
current. It is obvious, however, that one
machine N and one machine O may be made
to furnish all necessary current from tliese
sources.

In addition to the foregeing 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 diseonnecting there-
from. For example, the subscriber C (Fig.
1), in establishing connection with the sub-
seriber J (Fig. 8) whose number, it will be
assumed, is 2120, proceeds by temoving his
receiver 4, thereby permitting the switch-
hook 5 to rige, 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 D is energized in series with the aux-
iliarv 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 DD, then through the springs
99 and 21, winding 15* and coil 40, thence
through said coil and threugh the springs

springs 70 and 71 to the battery lead 72,
thence through battery B to ground G. The
winding 15 upon encegizing, presses the
springs 25 and 24 info contact through the
medium of the armature 18, thereby ener-
gizing the pull-in winding 16. Tt will be
geen 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 13* 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,
{hrough the springs 73, 75 and 74, through
{he open main relay springs 70 and 71 to
the battery lead 72. When the auxiliary
relay 40 energizes, not only is the eircuit for
‘the pull-in magnet 16 clesed at this point,
hot- the energizing cireuit for the relay 41
Said relay, upon
opens the circuit of the relay 40,

' energizing,

68 and 69, and through the open main relay.
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which thereupon deénergizes and thereby
opens the energizing -circuit of the pull-in
magriet 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
1s again completed by the deénergizing 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 F

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 76
and would be spoken of as the second trunk,
and so on, while the trunk to which the ¢on-
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 assunied that the
first trunk-line is the one that is 1dle at
the time that the sabscriber C removes his
receiver to make his cdall. Tn that case the
master switch wiper 78 is resting in engage-
ment with the contact 75, thereby main-
taining the line switch bank spring 30 in
engagement with the motes reluy 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 conlact in sets as fol-
lows: 26 and 27, 28 and 29, 30 and 31, and
32 and 83. By the closure or counection

of the springs 26 and 27 on the negative
- side of the hne, and of the springs 32 and

60

65

33 on the positivg side of the line, the call-
ing line iy extended to the selector switeh F.
The instant that this cirenit is completed to
the selector F the line relay 12 energizes
from greund G* through the winding 79
of said relay, through the telephone by way

1,064,719

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 poténtial is set up a circuit is
established - through the motor relay 37,
since the master switch wiper 78 is resting
on the contact 75 when the line switch banlk
springs 30. and 31 close. This energizing
circult, it will be seen,.extends frem ground
G¢ through the said relay 87, through the
master switch bank common segment 89,
master switch wiper 78, contact 75, through

the line switch bank springs 80 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-
vaneing .the ratchet wheel 34 and the cam
36.: It will be seen that the motor magnet
38 1s provided with interrupter springs 92
and 93, so that -its armature 94 ‘will con-
tinue to vibrate as long as the circuit is
naintained closed at the springs 90 and 91.
It should be explained that the teeth on the

‘ratchet 35 ave very close together, and it re-

quires a number of operations of the maguet

120

125

38 to advance the master switch wiper 75

from the contact 75 to the contact 78, Ilow-
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sver, before-the wiper 78 leaves the contact
73 and breaks the energizing circuit of the
n:otor 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 from the

sprins. 96, and by thdt 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
contdet, but will pass on to the next, and
so on. It is obvious that shiould the contact
76 be busy the usual guarding potential will
be found there by the wiper 78, and the
motor relay 47 will; therefore, energize and
repeat the operation already described. Tt

. is obvious that as-long as the springs 90 and

25

30

36

t0

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 .call-
ing subscriber has removed his receiver and

thus obtained connection with the selector :
switch F, as explained, he then aperates 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 so that on its return two of the !

impulse teeth 8 will successively engage the
impulse spring 10, separating it twice from

1

the main spring 9 and thereby causing the
' energlzing - circuit, -1t will be seen,. passes

Jine relay 42 of the selector R to be ener-
Each time that the said line

gized twice.

P

relay deénergizes, 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 :
i trunk conductor 116, thence through the line

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 30, tkence (o the bat- |

tery lead 12. 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
magneéb. 46 remains energized as long as'the
vertical. magnet 43 is operated, and then
when the relay 47 deénergizes it also. de-
energizes and permits the side-switch to pass
from first to._second position in the usual
manner. As soon as the side switch passes

8

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 -cavrying 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 thig
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
wiper 101, upon finding the grounded con-
tact point, reénergizes the private'magnet 46,
whereby the ‘side switch is locked -in sec-.
ond pesition as-long as the said private
wiper continues to find such grounded: con-

tacts. Xn the case assumed, however, namely

that the first trunk-line H is.idle, the private:
magnet 46 does not reénergize; but the ro-
tary magnet, upon operating, not only ro-
tates the shaft and wipers as described, Lat
also operates the armature of the private
magnet and trips the side switch to. third
position, thereby breaking the. energizing
circuit forthe rotary magnet 44 and extend-
ing the calling line into connection with the
trunk-line H through the side switch.wipers:
19 and 51, as shown. As soon as the sub-.
seriber’s line is. exténded into connection
with the trunk-line T, the. trunk relay: 53
(Fig. 1). aud the relays 106 and 107 of . the
trunk switeh M are energized in series. ; The

from ground G* at the trunk relay 54 (Fig.:
3), thence through the springs 109 and 108,
cenductor 110, springs 111 and 112 of - the
trunk switch M (Fig. 2), o the trunk:con-
ductor 113, through the winding 114 of :the
trunk relay 53 (Fig..1), through the tele-.
phone and back through the other winding
115 of the trunk relay 53 to the negative

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 33 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 G?®
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through the selector private wiper 101, se-

lecter side switch wiper 105, relay 48 to the
butlery lead 72. At the same time the en-
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 bridge-cut-off winding 119 en-
ergizes, the bridge-cut-off armature 121 is
attracted, and the springs 122 and 123 are
separated from the springs 122* and 1232, as
shown, for disconnecting the switch I from
acress the trunk conductors.

It “will be understood that the trunk
switch M operates exactly the same as the

line switech 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 enery zing the
release relay 133, which then operates to
lock the cut-off relay 1384 of the trunk
switch M over the following circuit: from
ground G°-through the side switch wiper
135, release relay springs 136 and 137,

frunk 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
bank « ntacts of the switches F'. In this
connection attention should be called to the
fact that the guarding potential for the

- switches T is supplied by the trunk relay
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53 from grouml G® It should be under-
stood that as soon as the trunk switoh 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 1s, the trunk leading to the
selector L is vacated, and a guarding poten¢
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 T, busy. Tt
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, whnereby the se--

lector L. may be operated to establish con-
nection with the connector K. Tt will be
seen that the line relay 132 of the selector I,
is energized in series with tne windings of
the trunk relay 53 (Fig. 1) : but. although
the line relay 132 responds to the dial, the
relay 53 does not, it being a slow-acting re-
lay. Since the selector I, operatés exactly
the same as the selector I it responds to the

sponse to the action of the rela

1,064,719

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
K ¢ver 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 i45 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 L 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. Tnso
doing he operates the line relay 55 twice,
thus permitting the spring 144 &6 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-
lny 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

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
1s then in engagement with the contact point
157, the subscriber is ready to operate his
dial for the units digit 0. The line relay
35, of course, vesponds.ten times, and as a
result the rotary magnet 57 is erfergized 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 carrving the con-
nector wipers 138, 159 and*160 into engage-
ment with the desired line.  As soon as the-
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private magnel 63 again deénergizes, in re-. .

62, the con-
neetor side: switch passes to third position
and. thereby connects the calling and called
subseribers. (as shown) by the heavy con-
ductors.” Tt-will be seen that when the side
switch . passes to :third position the side
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switch wiper 161 establishes.connection with

the ground G2, therebv: furnishine ihe

guarding, potential at the private wiper 160 .
for protecting the called.line. and also for

energizing the bridge-cut-off winding 162.
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of the called line. Also, when the side
switch wiper 156 passes to third position an
energizing  cirenit 1s established with the

Tinger ;'(-Ely 0 in series with the ringer in-

terrupter 164, whereby the called subscriber,
as soon as connection is established with his
Yine, is rung automatically. As soon as the
called subscriber answers he draws talking
hattery current through the back-bridge re-
lav 163, which relay then energizes and cuts
off the ringing circuit by operating the
springs 165 and 166, After the subseribers
are through talking, if the ealling subscriber
hangs up first he opens his line cireuit at
the lelephone 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 83 and 86 breaks the energizing cir-
cuit of the cut-off winding 17 of the line
switch D, 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
celector I the energizing circuit of the re-
lease magnet 45 is closed. - The circuit of
{his 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 cireuit is open 1s be-
tween the springs 98 and 168. As soon as
these springs come into contact, as stated,
the swilch is released. It should be stated,
of course, that the energizing cireuit for the
release magnet iz again hroken when the
chaft veaches normal and separates the
springs 169 and 170. When the trunk re-
lav 53 dednergizes it not only produces the
restoration of the selector switeh I and ot
the line switeh D), but it also cuts off the en-
ergizing circuit of the bridge-cut-off wind-
ing 119 of the trunk switch I, thereby per-
mitting this switch T to be restored also.
When the connector line velay 53 deduer-
gizes, as stated, the release relay 58 also deén-
ergizes, therely closing an energlzing circult
for the release magnet 59, which is in all
respects sinildr to that of the selector JON

The connecter switch shaft is, therefore, re--

stored, and the energizing circuit of the re-

Jeage magnet 59 is breken as soon as the

shaft reaches normal.  Not only dces the de-
energizing action of the release relay 58
release the conncetor, but by hreaking the
energizing circuit of the 1eleuse relay 133
of the selector L this relay 133 deénergizes,

| locking

7

closing an energizing circuit for the release -
magnet 171, thereby veleasing the selector
cwiteh L. The said relay 133 also breaks the -

the trunk switele M, thereby permitting this
switeh to be vestored also. The connector
switch in releasing, as above explained, ob-
viously breaks the energizing circuit of the
Dridge-cut-off winding 162 of the called lirie,
thus permitting the switch D! to be also re-
stored to normal. o :

In the foregoing descripticn a call oxey
the trunlk H from the A exchange to'the
A" exchange has been fully considered. A
call in the reverse direction is obviously the
same, with the exception that in that case
the calling line would be the fine J, for
exainple, which would operate the line
switch D’ to establish connection with the
selector F1. The selector. F1, upon finding
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-.

circuit of the cut-off winding 134 of -

7¢
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lector switch L, and from thence connection go

may be made with a connector and with »
called line. Co

From the foregoing it will -be seen thaf
by my invention I provide a two-way trunk

for use in conjunction with a two-wire ap- @b’
tomatic telephone exchange system, where-

bv the two-way trunking is accomplished
through the medium of complete metailie

line circuits, and without grounding .the. -

lines at the substations. Furthermore, it

100

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-
merical trunking operation. -These two-
way trunks which are equipped with non-
numerical trunking switches at each end,
ave also equipped with master‘switcheé-—a
that 18 to say, there is at least one niaster,
switch which is common to all of the trunks
lat cne end thereof, and anothér 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
provision is made for non-numerieal trunk-.
ing for the purpese of extending connec-
tion from trunk-lines to other trunk-lines;
and preferably this non-numcrical trunk-
ing occurs between the first and gecond se-
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 sectnd
digit of the called number. With such
arrangement ali of the numerical switches
are common to the subscribers of the dif--
ferent exchanges for cither-lccal calls cr

| calls frem one exchange to the other, there
| being no numerical swiiches that are in- 153
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dividual to the two—way trunk-lines, so that
the same selectors are accessible elthor over
the two-way trunks or over the one-way
trunks of the same exchatge, 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 ean be inspected

“and tested at the exchanges, as by forcibly

15

20

25

30

35

40

45

50

60

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 manually operate a switeh to
place its wipers in connection with a trunk
Jine. TFrom the explination of the mcde
of operation of the system it is evident that
if the selector ' (Fig. 1) is thus manually
operated to seize a trunk line there will be
no telephone or other apparatus bridged
across the line to clese the cirenit 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 e‘(chan"e 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

freely tested without danger when they are

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 Nes.
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 Y()Ik N. Y., of
June 6, 1908.

What 1 claim as my in\'ention 51—

. In'a telephone system, a two-way trunk-

line, a non-numerical trunking switch for
cach end of said line, and trunks, each
&w1tc‘1 adapted to automatically welect idle-

trunks.

In a telephone systemn,a two-way trunk-
lme. means for seizing said line, a non-
numerical trunking switch for cach end of
said line, Instrumentalities operative to make
either end of the line busy when the other
end is seized, and trunks, each switch adapt-
ed to automatically select idle trunks,

3. Tn a telephone system, a two-way trunk-
line, a non-namerical trunking switch for

ach end of said Tine, cach sw teh adapted to
autoratica.ay extend a frunling connection
from said hine in the direction of the called

| tion
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subscriber, numerical trunking switches for
seizing either end of said trunk- line, and
mstrumentahtlee operative to render either
end of said tr unL line busy when the other
end is seized. . ",

4. Ina telephonf system, a two-way trunk-

0

line, means for. seizing said line, a non- -

numerical trunking switch for each end of
said line, instrumentalities operative to make
both ends of-caid trunk-line busy when
either end thereof is seized, and trunks, each
switch adapted to automatically select idle
trunks.

5. Tn 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 énd of said trunle.
line, and instrumentalities. operative to ren-
der both ends of said trunk-line busy whem
either end thercof 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 automatically connecting one
trunk-line with the other, means for con-
trolling said switch over a complete metallic
line cirevit, 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 switelr for .lllf()lYldtl(‘l“V
connecting the tirst trunk-line with the
second trunk-line, means for successively
controlling said switchey over. .complete

metalli¢ Iine (ircuits. and\means. for auto-

matically seizing the other end of said first-
mentioned trunk-line.

9. In a telephone system, a tw0~w ay trnnk-
line. means forr automatically extending con-
nection from either end thereof in the direc-
of the called - subscriber, automatic
switches for seizing eithér end of said trunk-
line, and means for. cantrolling said switches
over complete- metallicdine cirenits.

16. In a telephone: system,” a two - way
trunk-line, antomatic sywitches for extending
connection from eitherend thereof in the di-
rection of the called suscriber, -other auto-
matic switehes for seizing either end of said
trunk-line, and means by whieh all of said

75

80

85

90

95

100

105

110

115

120

125

switches are controlled over mmp]ete metal-

lie Hue circuits.
11. In-a felephone system; a trunk- hm
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first-selector operative in accordance with
the first digit of the called nimber to’<elze
one end ot caid trank-line. a second-selector
operative in accordance with the. sceend

digit of the calicd number to extend the con- ‘
i morical trunking switeh for each oud
p e

sl line,

nection in the direction of the ealled «uh-

seriber: a non-nunierical trunking switeh fop

1,084,719

automatically extending connection from the
i dime i the divection of the eallod <uh.

said trunk-tine (o the second-selector, and
means whereby suid selecters and switch are
all controlled over complete metallic line cjr-
cuits,

12 Tn o telephone systenr, a 1wo- way
trunk, automatic switches for seizing either
end of said trunl, nieans for nrking the ends
of said trunk busy. and nieans for permit-
ting an inspector fo test and manualtly oper-

- ate a switeh to seize the trunk without malk-
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of b seized, noswitoh

ing the other end thereof busy.

13. The combination, in a telephone ¥Vs-
teny, of a two-way trunk line; o non-nu-
merical trunking switch for cach end of said
line, a switch provided with a member lyy-

ing one motion to find a group. and another |

motion to find the called line in any prede-
termined group, and mechanis for con-
trolling civenit over the said trunk line to
control the saiq niotions.

14. The combinatiou, in a telephone sys-

temi, of a two-way trunk line. means for |

seizing said line, a non-numerical {runking
switch for each end of said line. instrumen.
talities operative to make either end of the
line busy when the other end is seized. a
switch provided with a memnber having one
motion to find a group, and another motion
to find the called line'in any -predetermined
group, and mechanism for controlling cis-
cuit. over the said truitk line to control the
said motions.

15. The combination, in a telephone SVs-
tetn, of a two-wav trunk line, a non-nu-
merical trunking switch for each end of
said line, each switch adapted to antomati-
cally extend a trunking connection from
said line in the direction of the called sub-
scriber, numerical ‘trunking  switches for
seizing cither 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
memnbeér ha\%ngz one motion to find a group,
snd another wiotion fo find the called line
in auy predetermined group, and mecha-
nism for coutrolling circuit-over the said
trunk line to control the said motions.

16. The combination, in a telephone sys-
tem, of a two-way {rank line, means for
seizing said Hoe, @ non-numerieal tronking
switeh for cacli end of suid line. jnstro-
mentalities operative to malke botl wds of
s trank fine Losv when either end there-
provided with a mem-
ber-having one motion (o fnd croup, amd
sncethor witlon e Snd the ealled Line in uny

f_:)

b

predetermined group, and mechanism for
controlling circutt over the said trunk hne
to control the said motions.

17. The combination. iu a telephone sys-
tem, of a two-way trunk line. n non-n-
of
ach switeh adapted to witomag-
cally extend a trunking conunection from

seriber. numerieal tranking switches for
seizing either end of said trunk line. e tin-
mentalities operative to vender both enl-
of said trunk line busy when either ond
thereof is seized, a switeh provided with
member having one motion to.findg a aroug,
aud another motion to find the ealled Line
In any predetermined group, and mecha-
nism for controlling civenit over the said
tennk line to control the said motions,
A8 The combination, in a teleplione sys-
tem, of a set of two-way tranks. a set of
non-numerieal  trunking " switches for the
said trunks at one end thereof, g master
switch for said set of trunking switches,
another set of non-numerical switches for
sard trunks at the other end thereof, wn-
other master switeh for said last-mentioned
set of trunking switches, a switeh provided
with a meniber having eue motion to
a group, and another motion (o find 0
catled Tive in any predetermined cronp, aud
mechanism for controlling civenit over the
said trovks to control the said motions,

L The combination. in a telephone evs-
tem, of o trunk line. another trunk Tine, a

- hon-numerical trunking switch for auto-

maticallv connecting one trunk Iine with,
thie other, means for controlling said switeh
over a complete metallic line circuit, a

| switch provided with a member having one

i

|

§
|
i
i
i

motion to find a group, and another mo-
tion to find the called line in any prede-
termined group, and mechanism for control-
ding cireuit 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 swiich
for seizing said trank line. another trunk
line, a non-numericn] trunking switch for
automatically connecting the first trunk
line with the second trunk line, meane for
stccessively controlling said switches over
complete metallic line  cireuits. n switeh
provided with a member having one motien
to find a group, and another motion to find
the called line in any predetermined group,
and mechanism for controlling cireuit over
the said trunk lines to control ihe said mo-
tions.

21 The combination,
tem, of a two-way trunk line, means for au-
tomatically extending  conuection frown
either end thereof in the direction 'of the
ralled subseriber. automatic switches for
=<1zing either end of said trunk line, means

mn a telephone sys-
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w¥or conlrolling said switches over complefe
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metallic line cireuits, a switch provided with
@ member having ¢ne 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
Iine to control the said motions.

22. The combination, in a telephone sys-*
tem, 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 prayvided 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. ’

?3. 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 secend elector operative in accord-
ance with the second digit of the called
number to extefid the connection in the di-
rection of the culled subscriber, a non-nu-
mericdl trunking switeh for automatically
exterding connection from the said trunk
line to the second selector, means whereby
sald selectors and switch are all controlled
over complete metallic line circuits, a switch
previded with o 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-
tenr. of a two-way trunk, antomatic 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 switeh to seize the
trupk without making the other end thereof
busy. a switch provided with a member
having one motion to find a group, and
another motion to find the called line in any
predeternined  group, and mechanism for

centrolling circuit over the said trunk to

control the said motions, ]

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-
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cai automatic trunking switch for each end
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’
linex, means for establishing a connection

4

said trunk line,
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between two of said lines, said means -
cluding a two-way trunk line, means for
seizing said line, a non-numerical automatic -
trunking switeh for edch end of said line,
instrumentalities operative to make either
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 gf said lines, said meang in-
cluding a two-way trunk line, a non-numeri-
cal 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 subseriber, numerical
trunking switches for seizing either end of
said trunk line, instrumentalities operative
to render either end of said trunk Line busy
when the other endfis seized, a central scurce
or sources of electricity, snd means for sup-
plying current therefrom for talking pur-
poses to substations connected for conversy-
tion over said trunk line. - '

28. In a telephone s¥stem, subsecribers’
lines, means for establishing a connection
between two of said lines, said means in-
cluding & two-way trunk line, means “for
seizing said line, a non-numerica] automatic
trunking switch for each end of said line,
instrumentalities operative to make hith
ends of said trunk line busy when either eng
thereof is seized, a cential seurce or sources
of electricity, and means for supplying cur-
rent therefrom for talking purposes to sub-
staticns connected for conversation over sui!
trunk line. : :

-29. In a telephone. system, subscribers’®
lines, means for establishing a conneetion be-
tween two of said lines, said means includ-
ing a two-way trunk line, a non-numerical
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
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trunking switches for seizing either end of*

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

30. 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 swiiches, an-
other set of non-numerical switches for said
trunks at the other end thereof, anciber
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wster-switch for said last-mentioned set of

Junking swiches. a-central source or sources

of electricity,.and means for supplying cur-

rent therefram {or talking purposes to sub-
stagiens ccnnerted  fer conversation over
_enid teanke, :
31, In a teleplione system, subscribers’
lines, means for establishing a connection be-
tween two of said Tines, saxd means includ-
10 ing a trunk line, another trunk line, a non-
numerieal (runking switeh for antomatieally
connecting one trunk lne with the other,
mcans for controlling said switch over a
complete uctallic line' circuit, a central
15 source or sources of electricity, and means
for supplying current therefrom for talking
piirpeses to substations connected for con-
versation over said trunk lines.

82. In a telephone system, subscribers’
20 lines, means for cstablishing a conmection
between two of said lines, said means in-
cluding o teank finean antomatic switeh for
seizing said trunk line, another trunk line,
a non-numerieal trunking switch for auto-
25 mutically connecting the fiest trurk 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 electricity, and means for sup-

30 plying current therefrom for talking pur-

poses to substations connected for conversa-
tion over said trunlk lines.

33. In a telephone system, subscribers’
lines, means for establishing a connection
hetween two of sald lines, said means in-
cliding a two-way trunk-line, means for
antomatically extending connection from
cither end thereof in the direction of the
called subscriber, automatic switches for
40 seizing either end of =aid trunk line, means
for controlling said switches over complete
metallic line circuits, a central source or
sources of eleetricity, and means for supply-

ing current therefrom for talking purposes

45 to substations connected for conversation
over said trunk line. : )
34. In a telephone system, subscribers’
lines, means for establishing a connection
hetween two of said lines, said means in-

¢ clivling a two-way trunk line, automatic
ewvitches for extending connection from

aithior end thereof intthe direction of the

~aitd subseriber, other automatic switches
{or ~cizing cither end ¢f said trank line,
1is by wiaeh all ¢f saud switches are con-
ted over compiete metallic line cireuits,

el
4 coniral souree on sources of eleetricity, and
means o supplving current therefrom for
talking puwrpe=es to substations econnected
60 for conversation over said trunk line.

25, In a telephone system, subscriber’s
Yives, means for establishing .a connection
hetween two of wald lines, saild prans in-

i

cliding a trunk line, a first selector spera- |

1L

tive in accordance with the first digit of the
called number to seize one end-of said trunk
line. a secend -seleeter onerative in accord-
ance with the second digit of the called nnn-
her to extend the connection in the divection
of the called subseriber. a non-numerical
trunking switeh for qutmnatically extending
connection {rom the said trunk hine to the
second selector. means wherehy caid selectors
and switeh are all controlled over complete
metallic line civenits, a eentral source or
sources of electricity, and means for supply-
ing current therefrom for talking purposes
to substations connected for conversation
over said trunk line. _

36. In a telephone system, subscribers’
lines, means for establishing a connection
hetween two of said lines, said means in-
cluding a two-way trunk, automatic switches
for seizing cither 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 therefrom 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 autcmatic switch for in-
cluding said trunk in a calling connection
in the other direction, means ncluding 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 ancther automatic switch control-
lable over the two sides of the trunk line in
series for completing the call in the other
divection. _

38. In a telephone system, a two-way.
trunk line, an auntomatic 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
switeh over the two sides of the trunk line
in series. '

29, In a telephone system, a two-way
trunk line, automatic mans for including
said trank Tine in a calling connection in
one direction, automatic means for includ-
ing =aid (runk line in a ealling connection
in the ether direetion, subscribers’ lines, an
autonsdtic  switch controllable over said
trunk Yine and the two sides of « subscriber’s
line in series to extertd the eall in one divee-
tion, and another automatic switch control-
Iilile over the trunk Tine and the two sides
of a subseriber™s line in series to externd the
eall in the other direction.

40. tn_a telephone system, a two-way
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irunk, means including automatic switches Signed by me at Chicago, Cook county,
for automatically trunking in opposite di- Illinois, this 2nd day of July, 1908.

rections over said trunk line, and means for EDWARD D. FALES.
controlling said automatic switches over Witnesses: '
the two sides of said two-way trunk line in J. Norsy,

series in either direction. : Axvprerr J. Savuser.



