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CHARLES L. GOODRUM, OF NEW YORK, N. Y., ASSIGNOR TO WESTERN ELECTRIC COM-
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TELEPHONE-EXCHANGE SYSTEM.

1,262,323.

To all whom it may concern:

Be it known that I, Craries L. Goobrum,
a citizen of the United States, residing at
New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Telephone-
Txchange Systems, of which the following
is a full, clear, concise, and exact descrip-
tion.

This invention relates to telephone ex-
change systems, and has to do more particu-
larly with automatic line finders. The ob-
ject of the invention is to provide effective
and simplified means associated with the
lines and switches for testing and extending
the connections of calling lines to other
means for handling different classes of
service. _ S

In a central office where both manual and
automatic service is given, there is a con-
tinual demand for a transfer of certain lines
from one kind of service to the other. Such
a change necessitates the use of ' different
central office equipment and a change in the
stibscriber’s telephone number.

Tt is a further object of this invention to

afford a flexible means for meeting this de- .

mand and to do so without the addition of
relays or other switching apparatus. It is
still a further object of this invention to
meet this demand without the necessity of
a change in the subscriber’s telephone num-

ber, it being necessary, so far as the central

office is concerned, merely to make a minor
change in the connections at the line relay

_ of the changed line in order to transfer
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from manual service to automatic or vice
versa. ’ o

In the preferred form of the invention,
two kinds of line finders are used to serve
a group of lines. The circuit arrangements
in the two kinds of line finders are different
and they will serve only the lines provided
for their respective classes of service. The
lines referred to are not arranged in sub-
groups according to their classes of service
but appear indiscriminately in the line
bank. * The line finders are set in motion by
the closure of a line circuit of their partic-
ular class, and will stop on the terminals of
lines of their class only.

The various features of the invention will
be more fully understood upon reference to
the following description taken in connec-

tion with the accompanying drawings, and

Specification of Letters Patent. Patented Apr. 9, 1918.
Application filed October 29, 1917. Serial No. 199,046. '

the scope of the invention will be pointed
out in the appended claims.

Referring now to the drawings, I/ repre-
sents a substation of a well known manual
arrangement. LR’ and COR’ represent
line and cut-off relays connected to substa-
tion I/ by lines 1 and 2 and to multiply
connected passive bank terminals 37, 38, 39
and 40, 41, 42. L2 represents another sub-
station of a well known automatic arrange-
ment with its line and cut-off relays LR?
and COR? connected to substation L? by

"lines 5 and 6 and to multiply connected pas-

sive bank terminals 43, 44, 45 and 46, 47, 48.

The telephone lines are divided into
groups of one hundred lines each. For each
group of one hundred lines there is pro-
vided a plurality of line finders A and B,

each having one hundred sets of line termi-

nals as 37, 38, 39 and 43, 44, 45 for line
finder B, and 40, 41, 42 and 46, 47, 48 for
line finder A. c

These one hundred sets of contacts are
further divided into sub-groups of ten sets
of contacts each, so that in the operation of
the switches A and B their brush sets 49, 50,
51 and 52, 53, 54 are first positioned corre-
sponding to sub-groups containing the ter-
minals of a calling line, and subsequently
operated to select the desired line in the sub-
group.. : ,

In order to control the selection of the
sub-group containing the terminals of a
calling line, each line finder is provided
with a set of group contact terminals as 55
and 56 shown, one for each sub-group of
lines, also a rotatable brush 57 and 58 ar-
ranged to cotperate with the sub-group con-
tacts.

Fach sub-group of lines is provided with
a resistance 59 and relay 83 for manual
lines, and relays 80, 31 and 32 for automatic
lines. :

The switches used for line finders A and
B are provided with ten brush sets consist-
ing of three brushes each. Tach set serves
a sub-group of bank terminals. - These brush
sets are arranged spirally .on a brush carrier
(not shown) and are adapted to be rotated
step by step by the primary magnet PM,
until one of the brush sets is positioned so
that a vertical step-by-step movement by
the secondary magnet SM will cause the
brushes of the positioned set to successively
make contact with the bank terminals of
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' COn in series with 1t, and the .resistance of -
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the sub-crroup In order to effect a discon-

‘nection of the brushes from the terminals of

a calling line each switch is-provided with a
release magnet Rel, which restores the

“brush sets to their normal position respon-

sive to the energization of this magnet.

Tiine finder A is pernnnentl y associated
with a well known manual %Wlfchboard ar-
rangement C, by means of which connec-
tions are.ests wblished wwith other subscribers’
lines as L?. Line-finder B is pu.lm.nently
associated with an. automatic selector ar-
1'f1noeme“1t D of a well known type, by

means of which connections are esteblished
Wltn other subscribers’ lines as. L

In order to more fully understand. the
operation of the illustrated arrangsment,
assume that a subseriber at substation L/ de-
sires a connection with some other subscriber
as substation 1. By 1e1110\r1no his receiver
from its switchhook a cire cuit is. closed to
-energize the line. relay LR from.grounded
battely left-hand Wmdmg of line 1elc1y LR,
left-hand contact of cut-off relay- COR/, line
conductor 2, substation I,/ line coaductor 1,
vight-hand ‘contact of cut-off - relay COR'
right-hand winding of line relay LR
ground.

"The operation of relay LR’ closes a circuit
from grounded battery, resistance 59, arma-
ture and front contact of rela Ly LR/, con-
ductor 4, the winding of relay 3 uu to ground,
Jlereby energizing mhy 33. . A connection

also closed fr_om battery, resistance 59,
i»\rmatu;e and second front contact of relay
LR, and:conductor 8 to contacts 87 and. 40.

'"ne resistance of relay 33 is sulliciently

1igh to preventthe operation of cut-off relay

coil 39 is sufficiently low to materially in-
crease the potential of test Lelmmals 37
and é&O '

Referring 1
“, the ener

now to the circuit of line finder
gization of Telay 83 establishes

q circuit for side-switch magnet SSVE from
oround armature and front contacb of zelay
33 CO‘leletOL 29, side-switch brush 21 and
ﬂlst position contd t, group swuch normal
position contact and bmsh 57, left-hand
armature and contact of relay 35, winding
of side-switch magnet SSM to Olouﬂdcd bmt-
tery. The energz/amoﬂ of 1elczy 33 also
establishes a civeuit for slow velay 34 from
ground, armature and front contact of relay

33, conductor 29, contact of rolease magnet

- Rel, and-the Wmdmo of-relay 34 to ground-
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ed bfzttely

“The operation of relay 84 and side- switdp

magnet SSM closes the stepping circuit of
the primary magnet M from ground, arma-
Lur and’ .ﬁ‘{)llu cc;macb of relay al, ‘u'm‘lture

1’1f‘ht a6l and UG Lure 4nd contact of_ Lelay ud

’contact of primary magnet PM, contact of

secondary magnet SM, side-switch brush 22

- substation ; 1./,

1,262,323

and first position contact, Wlndmg of pri-

mary magnet PM.to. grounded battery: 'The

operation-of the primary-magnet- BM: inter-
rupts its energizing clI’CHlt to rotate the
brush sets and group switch step by step
until the brush 57 of the group switch makes
contact with a non- 010unJed group. contact,
when, the energizing circuit of the side-
S\Vltch magnet SSM is broken, thereby open-
ing the steppmtr circuit,of the Primary mag-
net: PM and, allowmo the suie switeh 4o:step
to . position 2.

The:brush set 52, 53; 54 is now. posmo'led '

{o.the group cont‘umug the c(xllmcr line.of
and a. new circuit is. closed
for 51de-swltch magnat SSM. from. oround
armature. and fr ont contact of 1'elay 33, mde—
switeh brush 21 and second position contact,
left-hand armature and contact. of relay 35,
winding of side-switch. magnet: SSM to
grounded battery.

The operation of the side-switch magnet
3SM now closes the stepping circuit “for
the secondary magnet. SM over the path pre-
vigusly traced to side- switch brush. 22, its
second: position contact and,tho.\\?mdmg of
secondary magnet SM to battery.

The operation of the secondary magnet
SM interrupts its energizing circuit-fo.move

the brush sets vertically step by step untii

brush 52 makes contact with.the test termi-
nal 40 of a calling line, when a circuit is
clesed to energize rel‘n 35, from. grounded
batmr} reswtance 59, armaturs and contact
of. 1elay LR conductor 38; terminal 40,
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brush 52, conductor 10, side-switch: brush 20

and second. positioq contact and the.winding
of rﬁlay 35-to ground. The operation of re-
lay 35 .opens. the stepping: circit of the sec-
ondary magnet SM and:the holding circuit
of the. swde switch magnet SSM, hoth pre-

" vieusly traced, thereby stopping the move-

ment” of_ the brush sst 52,53, 54 on the ter-

“minals 40, 41, 42 of the cndhno line-and al-

lowing the 51de switch.to move  to posmon 3.

“In side switch position. 3, the circuit of
relay 35 previously traced is broken.and a
circuit is closed to energize the cut-off relay

COR’, from ground, third position contact

and side-switch br1 1sh 20, conductor.- 10,
brush 52, ter!nmal 40, conduator 3 and the
winding. of cut-off 1‘61357 CO}w to- grounded
bmtery '

The operation. of the cut-off relay COR/
breaks the circuit of the line . relay LR’ pre-

viously traced; allowing it to release and
thareby open. the cu'cmts through. resistance
59 to terminals 87 and 40 and: to. 1'eldy 33
above traced.

In side switch posmlon 3 a swnal mrcmt
is closed at the operator’s. sw1fchboard from
grounded-battery, left-hand winding of relay
36, middle armature and contact- oi elay. GO

conduetor 14 side-switeh-brush 18:and thll“dv‘

position contact conductor 8, brush 54, ter-
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minal 42,'line conductor 1, subscriber’s set
1/, line conductor 2, terminal 41, brush 53,

‘conductor 9, side-switch brush 19 and third

position contact, conductor 15, right-hand
armature and contact of relay 60 and the
right-hand winding of relay 36 to ground.
A new circuit is also completed to main-
tain the energization of -relay 34, from
ground, left-hand armature and contact of
relay 86, conductor 28, side-switch brush 21
and third position contact, conductor 29, con-
tact of release magnet Rel and the winding

“of relay 34 to grounded battery.

The connection is now completed by well
known manual means.

It is obvious that the release of line finder
A is now under the joint control of the oper-
ator and the subscriber at substation L.
When the subscriber at substation 1/ has
replaced his receiver to the switchhook and
the operator, having received the discon-
nect signal thereby, withdraws her plug, the
circuit for relay 34 is broken and a path
is closed from ground, armature and back
contact of relay 34, off-normal contact ON,
the winding of release magnet Rel and
grounded battery to energize the release
magnet Rel and restore line finder A to

normal, making it available for another call. -

Assuming now that a subscriber at sub-
station L? desires a connection, by remov-
ing his receiver from the switchhook, he
closes a circuit for line relay LR? from
grounded battery, left-hand winding of line
relay LR?, left-hand armature and contact
of cut-off relay COR?, line conductor 6, sub-
sdriber’s set 12, line conductor 5, right-hand
armature and contact of cut-off relay COR?

and the right-hand winding of line relay

LR? to ground.

The operation of line relay LR* closes a
circuit for the energization of relay 32 from
grounded battery, left-hand winding of line
relay LR?, left-hand armature and contact
of cut-off relay COR?, armature and front
contact of line relay LR?, conductor 61, left-
hand armature and contact of relay 30, con-
ductor 62 and the winding of relay 32 to

ground. Thereupon relay 32 locks up over
the circuit previously traced to conductor

61, the front contact and armature of relay
392 and the winding of relay 32 to ground.
Relays 30, 81 and 82 are common to the
group of ten lines including line L°. Relay
39 closes at its right-hand armature and

contact, a circuit from ground over con-.

ductor 64 to group switch contact 56, to
designate the group containing the calling
line 12 Relay 32 also closes a circuit
through its right-hand armature and con-
tact, from ground, conductor 64, the wind-
ing of relay 31 to grounded battery, to op-
erate relay 31 and start line finder B in
search of line L2 B ) )
Referring to the circuit of line finder B,

a

the operating circuit closed by relay 31 'is
traceable as follows: from ground, right-
hand armature and contact of relay 32, con-

26 and first position contact, conductor 66,
right-hand armature and contact of release
magnet. Rel, armature and contact of the
primary magnet PM, armature and contact
of secondary magnet SM, side-switch brush
27 and first position contact, conductor 68

“and the winding of primary magnet PM to

grounded battery. Relay 31 also closes a
circuit through its left-hand armature and
front contact from ground through -the
winding of relay 30 to battery to energize
relay 30. ‘ : o

The operation of relay 30-opens at its
right-hand armature and contact, a circuit

to prevent the release of the line finder B.

until after the finder switch has functioned.

The operation of primary magnet PM in-
terrupts its energizing circuit, thereby mov-
ing the switch step by step in search of the
group containing line 12" When the wiper
58 reaches group contact 56, which contact
is grounded  as traced above, a circuit is
closed through brush 58, side-switch brush
25 and first position contact, winding. of
side-switch magnet SSM, conductor 68 and
the winding of primary magnet PM to bat-
tery. - o

Upon the energization of the side-switch
magnet SSM, the side switch is stepped to
position 2, where the operating circuit of
this magnet is opened and a new holding
circuit is established from ground previously
traced in-the stepping -circuit to conductor

.65, side-switch brush 26 and second position
* contact, conductor 66, side-switch brush 25

and second . position: contact, winding of
side-switch' magnet SSM, conductor 68 and

- the winding of the primary magnet PM to
- battery. ’ '

The closure of the right-hand cdﬁtact of
the side-switch magnet- SSM- completes a

circuit for the secondary magnet SM from

ground above traced in the stepping circunit
to the right-hand contact -of the release
magnet Rel, conductor 69, conductor 67, ar-

‘mature and contact of the secondary magnet
© SM, side-switch brush 27 and second posi-

tion contact, through the winding of the
secondary magnet SM to battery.

The operation of the secondary magnet
SM interrupts its energizing circuit, and
moves the switch brushes 49, 50, 51, pre-
viously positioned in operative relation to
the group containing line L? by the primary
movement of the switch, step by step over

‘the terminals of the lines in this group.

‘When brush 49 is moved into contact with
the test terminal 43 of a calling or non-busy

- line, a circuit is closed to energize the cut- .

off relay of such line. This circuit is trace-

-ductor 64, right-hand armature and contact
‘of relay 31, conductor 63, side-switch brush
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: .able from. ground -shove traced in the step-
-ping cirenit to conductor 65, -side - switch

‘brush-- 26 -and = second posmen contact,

threngh resistance 70, armature and. front

-;contaﬂt of s1de—sw1tch magnet SSM, con-
ductor. £3, brush 49, uermmal 43, conductm_

7 and the- winding of cut-off relay COR2 to
- grounded" battexy

e

When -the cut-off relay COR? is operated,
thereby brealking the cireuit of the line relay

~LR?, the. circuit “of group relay-32 is in turn

15

‘broken hy the opening of the line relay con-

tacts. The release of relay 32, in turn, by
opening its right-hand contact Jbreaks. the
circuits of relfly 81, side-switch magnet. SSM,

“primary magnet- PM and. secondary magnet

SM, each above tr aced, thereby causing the

switch to stop with brushes, 49, 50,. 51 on

20
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line terminals-43, 44, 45 1espect1ve1y, and
moving, by the 1e1ease of the side-switch
magnet SSM, the side switch to. position 3.

The 1elease of relay 31 .opens. the eircuit
of relay 80:and thereupon places the group
eireuit in condition receptive to a new call.
The release of the side-switch magnet SSM
by closing its normal -contact completes a
cirenit from ground, through the left-hand
contact of the: release nlagnet Rel, to con-
ductor: 18, brush: 49, terminal 43, conductor
7 .and the: Wmdmg of the. cut-off 1e1fvy COR®
to battery, to-hold the cut-ofl relay opers ated.

In side switch position 38 the line con-
nections are extended. through conduetor 16,
side-switch: brush 28.and. third position con-

] tact conductor 11, brush 51, terminal - 45,
: hne conductor 5y, substatmn L2

line con-
ductor 6, termmal 44, brush 50 conductor
9; side- dwitch brush. 24 and third position

g contact and conductor e to a selector

40

‘45,

50:

55

60

switch.

~ The completlon of a connection te a sub-
seriber’s station L+ is accomplished by well
known automatic: means:through: the agency
of a sender in the calling subscriber’s sub-
station and automatic selector switches D.
“The resistances of the cut-off. relays COR’

and -CORare of the same value. - It is tobe-

noted' therefore, since it is:necessary im: or-
der to- arrest the upward motion of line
finder A to bring brush: 52 in contact with
a-line terminal of higher- potentml than that
of: a non-calling 11ne, that-line finder A will
not select & line as L* of an automatic-type.

It is also: to be neted, since it is- neces-
sary; in order to- arrest the upward move-
ment. of line finder- B, to operate the cut-

off ‘relay of the calhng line ‘through a re--

sistance 70 of a.specified: value; and the cut-

off relay COR’ of a manual line I will not

operate except when dead: ground is-applied

to- one of its terminals 37 or 40; that line

finder B Wﬂl not select a manual lme
What is-claimed is: :

1. In & telephone system, a line bank,

1,262,323

LWO classes of lines terminating in said line
bank, cut-off relays for said . hpes, a line
finder arranged to traverse the terminals
of all of said lines in said line bank, a test
relay for said line finder effective to ar-
rest the movement of said line finder on the
terminals of a calling line of one of said
classes, another '1ine finder arranged to
traverse the terminals of all of said lines
in said line bank, and means associated with

said other line finder for operating the cut-off

relays of the lines of the other of said
classes, and means actuated by the opera-
tion of the cut-off relay of a calling line of
said other class for stoppmg smd other line
finder.

2. In 1 Lelephone system, a hne bank,-

manual and automatie lines terminating in
said line bank, line finders arranged t,o co-

-operate with the terminals of said line bank,

and means associated with said line finders
for differentiating between said manual and

~automatic lines in order to supply each with

its respective class of service.

3. In a telephone system, the combina-
tion of a line terminating in a line bank,
a line finder arranged to fest all lines in said
bank, a second line terminating in said line
bank, a second line finder arranged to test
all lines in said line bank, means for ren-
dering said first line ineffective to said sec-
ond line finder, and means for rendering
said second line ineffective to-said first line
finder.

4. In a telephone system, a plumhty of
line finders, a plurality of manual and of
automatic link circuits, a plurality of
manual and of ‘automatic lines each mul-
tiply - connected -relative to each of said
line finders, means for connecting -said
manual lines to said manual link circuits,
and means for connecting said automatic
lines to. said: antomatic link circuits.

5. In a. telephone system, a line multiply
connected to. fixed terminals in each- of a

plurality of line finders, a manually op-.
-erable switch permanently associated with

one of said line finders, means for actuat-
ing said line finder to- connect said line to
said manua Ily- operable switch, a second: line
multiply connected to- fixed términals in
each of said plurality of line finders, a
selectively operable switch permanently as-
sociated with a second one of said line.find-

" ers, means for actuating said second. line:

finder to conneet sald: second line with said
selectively operable switch, means for ren-
dering:said: first line finder. meﬁectwe to-said
second line, and means for rendering said
second line finder: meﬂ’ectlve to ssud first

Tine.

6. In a telephone system, a finder switch
multlple terminal bank, a plumhty of sub-
senbers lines of dlﬂerent classes appe’trmg
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indiscriminately in terminals of said bank, any switch upon the terminals of only such
finder switches of different classes arranged a calling line as the class to which such 10
to traverse all the terminals of said bank switch is allotted. v

but to serve only the class of lines to which In witness whereof, I hereunto subscribe
each is allotted, means for starting the my name this 24th day of Ociober, A. D..
operation of any switch upon the initiation 1917. '

of a call by a line of the class to which such

switches is allotted, and means for stopping CHARLES L. GOODRUM.

Copies of this patent may be obtained for five cents each, by addressing the *Commissioner of Patents:
Waskington, . C.” )



