C. L. GOODRUM.

TWO-WAY, TWO-WIRE TRUNK FOR MULTI-OFFICE AUTOMATIC t XCHANGE SYSTEMS,
APPLICATION FILED DEC.5, 1914, RENEWED MAR. 3, 1917,

1 ,224,374. ‘ Patented May 1, 1917,

=y MR

= 8 Bk
Witnesses: e tor:
O B e, | € nios s
&g@w . Charles L. Goodrum,

bya" LA '/4/‘4”,‘1




10

15

20

UNITED STATES PATENT OFFICE.

CHARLES L. GOODRUM, OF NEW YORK, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS, TO
WESTERI/ ELECTRIC COMPANY, INCORPORATED, A CORPORATION OF NEW YORK.

TWO-WAY,

1,224,374,

Application filed December 5, 1914, Serial No. 875,579.

16 all whowm <t may concern:

Be it known that I, Coaenes L. (xoounU\r
a citizen of the U mt('(_L Stites, residing at
New York. in the u;uuty of New York and
State of New York. liave invented certain
new and vseful Iinprovements in Two-Way,
Two-Wire Trunks for Multi-Oflice Auto-
matic Kxnchange Systems, of which the fol-
lowing s a full, clear, concise, and exact
dcwri ption.

This invention relates to.a two-way, two-
wire trunk for multi-oflice antomatie ex-
change systems. Its object in general is to

‘})1()\'1(10 a two-way trunk lm\mrr ar m-

proved and comparatively suup]u arrange-
ment of circuits and apparatus. One ob-
ject in particular is to provide a {wo-way
trunk in which interference with the eir-
enits by varying ground potentials between
offices, is a avoided.

In accordance with the invention, the
trunk circuit is connected at both central of-
fices through repeating coils to the multiple

" bank of an ()llt'r(ml'r selector, and also to the
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brushes of -an incoming selector.  Calls at
one end of the trunk enter at the banlk ter-
minals of the outgoing selector and are ex-

- tended beyond the other end by the incom-
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ing selector ab that end. A rvelay at each
end.of the trunk coutrols the connection of
the trunk to cither the bank terminals or
the selector brushes at that end. The eir-
cuit established between the outgoing se-
lector at one end of the trunk and the in-
coming selector at the other end, ineludes
battery and ground at one end only of the
trunk, wlwreby interference with the cirenit
by varying ground potentials between the
offices connected by the trunk is avoided.

The invention may be more readily un-
derstood hy reference to the accompanying
drawing of a systent 'embodying the inven-
tion. ‘

Referving to the drawings, the two-wire
two-way tr un] terminates at the central of-
fice A in the multiple bank of an outgoing
selector 1yapd at the central office 1 1n the
brushes ofan incoming sefector 2. Ifor ex-
ample, a call’ from the subseriber’s station
a called subseriber D, entering the
office A, arvives at the bank terminals of’
the out(romg selector 1 and is extendul be-
yontl the other officc B by the incoming se-
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lector 2. Tr the opposite direction, “calls
over the sam > trunk arrive at the lr.m]\ ter-
minals of an oulgoing selector 3
B, and are (\l('mlml Beyond the station .\
by imeans of the incoming sclector . Thus
a cull from the subserihers station [ for o

cadled subser ber Fowill enter the oflice 13 at
thv hank terninals of the untu(nn«r =elector
3 and will e extended by the incoming
selector 4 at the office A Tt will be seen,
therefore, that at each ol of the trunk
there is an ontgoing amd dan incoming. se-
lector, and that the ()ui"mn“ welector at ong
end codperates with (he i neoming selector at
the other end (o extend a enll.

At each erd, the connection of the trunk
to el[hcr the nul'r(nnn or tlic incoming se-
lector is unc er the conitrol of a rel: v, the
relay 5 at office A\, and the velay 6 at office
B. Norwall » the trunk is’ conneeted at botl
ends fo the neoming selectors. at office A
through bacl: contacts 7 and '8 of relay 5
and lcpo:ltm' coil 9 1o the brashes of ‘the
selector 4, an | at oflice B through back con-
tacts 10 and. L of relay -6 and wpcutmﬂ‘ coil

12 1o the hru shes of the k(‘lv(-[m' 2, .

The relay & is included in oo (lm(l \\n(- 13
focal to the ¢ ffiee Ay and the relay 6'is like-
wise lll(lll(l(‘ in a third wire 1 foeal (o the
ofice. B .\ call entering. for exwmple, at
lh(' hanls l(‘l!lllll«l]h of Uw selector 1 results
in the energization ol the relay 5. which

therenpon i connects that end of the trunk:

from the selector 4 and connects it through
Tront mnl.uh 15 and 16 of relay 5 and rve-
peating coil 7 to (he onigoing selector 1.
When g encl s heing O\tontlod from cither
oflice over the trunk llnu, a relay at the olher
office, relay 18 at oflice B or relay 19 i
office A, responds, and through cireuit con-
nections cont «olled by it over the third wire,

renders the trank husy said other office.

The operat on of (he system is as Tollows:
Assume that the subseriber nt C, whose line
terminates at oflice A, desires to call " the
subsceriber at I whose line términates at
office B.. Th: subscriber’s telephone line is
extended in “he usial manner thiough the
line finder 20 znd the brushes of” lhv out-
goinyg selecto- 1 to an idle trunk, the twe
wires 21 and 22 of which are connected Lo
the contact twunm.x]s of scléctor-1. There-
upon, a circit 'is closed for the relay 5

al the ollice
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as follows: from ground, through trunk re-
lay 23, wire 13, relay 5, battery 24 to
ground. The resultant energization of relay
5, opens contacts 7 and 8 and closes con-
tacts 15 and 16, thereby disconnecting the
two wires 25 and 26 of the trunk from the
selector 4 and connccting them to the out-
going selector 1. Though the trunk relay
23 is included in the circuit closed over the
third wire 13, said relay does not operate,
since it is a marginal relay and the windings
of relay 5 are of such high resistance that
the current flow in the circuit of the third
- wire is insufficient to operate the relay 23.
The subscriber’s line being extended from
station C to selector 1, a circuit is estab-
lished for a relay 27, as follows: from bat-

" tery. 24, relay 27, wire 21, contact terminal
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- wire 29 of the telephone line,
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and brush of selector 1, wire 28 of the tele-
phone line, the subscriber’s telephone set,

) 'grush and
contact terminal of selector 1, wire 22, to
battery. The resultant operation of relay
27 closes contacts 30 and 31 of said relay.
The closure of contact 31 controls-the flow
of current for the -actuation of relay 23
for the purpose of releasing the selector
1, as will be hereinafter described.

The above mentioned closure of contact

30 establishes an operating circuit from
office A to office B over the trunk, as fol-
lows: from battery 24 at office B, through

- contacte 30 and 15, wire 25, contact 10, relay
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18, contact 11, wire 26, contact 16 to bat-
tery. Thereupon relay 18 operates, closing
its contacts 32.and 83. The closure of con-

tact 32 completes a circuit for a relay 34,
which is thereupon actuated and, through
its contact 35, places ground upon the third -

wire 14, thereby rendering the trunk busy
at office B.- ' . ,
The closure of contact 33 of relay 18 com-
- pletes the operating circuit for the incomin
selector 2 over the wires 36 and 37 whic
are connected to the brushes of said selector.
Circuits are thus established for extend-
ing the connection from the incoming se-
lector 2 at office B to the called subscrﬁ)er’s
station D. That is, the calling subscriber
at station C, by operating his dial, inter-
rupts the above described circuit through
relay 27. There is, therefore, a correspond-
ing interruption of the circuit over the trunk
wires 25 and 26 at contact 30 of relay 27.
In turn, there is a corresponding interrup-
tion of the circuit of selector 2 at contact
33 of relay 18. The selector 2 and con:

d

nector 38 may thus be actuated in the usual |

manner from the dial at station C, to ex-
tend the connection to the called subscriber

_ at station D. The two wires 25, 26 of the
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trunk line being inductively connected
through the repeating coil 17 at office A
with the calling line, and also being induc-
tively connected through the repeating coil

1,224,374

17 at office B with the called line, a talkin
circeit is established between stations
and D. It will be noted that the trunk over
which this connection is made includes
ground and battery at office A onl;.

As hereinbefore stated, the function of °

contact 31 of relay 27 is to establish a re-
leasing circuit for selector 1 when the call-
ing subscriber hangs up his receiver. This
will now be described. The closure of con-
tact 81, at the time the subscriber at station

-C removes his receiver, completes a circuit

for a slow-acting relay 39. The resultant
operation of said relay closes its contact 40,
thereby completing a circuit for another
slow-acting relay 41, which thereupon closes
its contact 42. "Relays 39 and 41 being of
the slow-release type, do not respom% to
interruptions of the circnit at contact 31
by the operation of the calling subscriber’s
dial. However, when contact 31 is opened
by the subscriber hanging up his\receiver,
relay 39 is released and closes its back con-
tact 43. Relay 41 being of the slow-release
type, maintains its contact 42 closed for an
-appreciable time after contact 43 is closed,
‘during which interval operating current is
supplied to the marginal relay 23 over the
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following circuit: from grounded battery, -

.through contacts 43 and 42, wire 13, relay
23, to ground. Relay 23 thereupon responds
to close the circuit of release magnet 44
of selector 1. It will be understood that
the structure, operation and circuit connec-
tions of the several switches at each end of
the trunk may be of any. usual or known
type and hence further illustration and de-
seription thereof is deemed unnecessary.

What is claimed is: o

1. In an automatic telephone exchange
system, a two-wire trunk extending between
two central offices, an outgoing and an in-
coming selector for said truni at -each of
said offices, and automatically operated
means for completing in either direction a
battery connection to said trunk at one office
and a connection free of battery to the in-
coming selector at the other ofhice. :

9. In an automatic telephone exchange
system, a trunk extending between two cen-
tral offices, selecting apparatus and a battery

for said trunk at each of said offices, and.

means operating automatically insetting up
a connection through said trunk in either di-
rection for closing the trunk to battery at
one end, and for maintaining it as a closed
loop free from external connections with
battery at the other end.

3. In an automatic telephone exchange.

system, a trunk extending between two: cen-
tral offices, selecting apparatus and a battery
for said trunk at each of] said offices, and
means operating automatically in setting up
a connection in either direction through said
trunk for closing it to battery at the outgo-
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ing end, and: for maintaining it as a clos>
loop free #om external connections with
battery at the incoming end.

4. In an dutomatic telephone exchange
systeni, a repeating’ trunk extending betwesn
two central offices, selecting apparatus and a
hattery for said trunk at each of said offices,
said trunk Dbeing normally maintained at
each end as a closed loop free from connec-
tions with Dbattery, means operating. auto-
matically in setting up a connection to said
trunk at either office for closing the trunk to
battery at one end and for maintaining the
normul éondition thereof at the other end,
and means for interrupting the trunk at the
outgoing end to repeat calling impulses to
control the selecting apparatus at the incom-
ing end of the trunk. N

5. In an automatic teleplione exchange
system. a two-wire trunk between two cen-
tral offices, an outgoing and an incoming se-
lector for said trunk at each of said offices, a

local cireuit at each office iucluding multiple

bank contacts of an outgoing selector and

hattery, a second local circuit at each office '

including brushes of an incoming selector,
two connecting circuits at each office indue-
tively connected, respectively, to said local
circitits, and automatically operated means

at each oftice’ for controlling the connection
of the trunk line to one or the other of said

connecting ci rcuits at the respective offices.

6. In an sutomatic telephone exchange
system, a twc-avire trunk between two cen-
tral offices, an outgoing and an incoming se-
lector for saic trunk at each of snid offices, a
local cirenit a5 each office including multiple

bank contact: of an outgoing selector and-

battery, a second local cirenit at each office
including brushes of an incoming selector,
connecting cireuits at each office inductively
connected to said local cirenits and extending
to said tiunk said trunk at each end. being
normally connected to the incoming selector
through the corresponding local and con-

necting circuits, and automatieally operated .

means at each office for disconnecting the
trunk from tl e incoming selector and trans-
ferring the ¢nnection, over the other con-

necting and lceal cirenits, to the outgoing se-

lector.

In witness whereof, I hereunto subseribe

my name thi; 3rd day of December A. D.,

1914, :
CHARLES I. GOODRUM.
Witnesses :- :
. E. Ep1er,
K. L. £ Tann.
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