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To all whom it may concern: '

Be it known that T, Davip S. Hutrism, a
citizen of the United States of America, pe-
siding at Chicago, county of Cook, and State
of Illinois, have invented a new and useful

" Improvement in Telephone Systems, of

which the following is a specification.

My invention pertains generally {o tele-
phone systems mvolving the operation of
party-lines, but it is particularly applicable

to telephone systems of the semi-automatic

class wherein ‘an .automatic switeh is pro-
vided for connecting calling lines to oper-
ators provided with connecting means for
connecting the calling lines further to the
desired lines. '

My invention provides certain facilities
for the operation of party-lines in a systemn
of the class above identified, and has as its
object the elimination of a disadvantageous
detail in the operation of party lines ju any
system, but particularly in a semi-automatic
system employing antomatic Y-switches,

It will be seen that by the automatic ac- |
1 responding to

tion of a switching device

a calling line and connecting that line to an

“vperator, as is the function of an automatic -

Y-system, the identity of the_calling line is
not transmitted to the operatorl serving the
line for that call, inasmuch as no provision
for such identification has been made in de-
vices heretofore provided for the automatiz

-service. The weukness of such a system
becomes evident when a party at a station
upon a party-line calls (by divectory num-
ber only) for another station upon the same
party-line; of course the calling line is made
to g1ve a busy test by the Y-switch connect-
ing it to the operator, and when the operator
endeavors to connect. with the same line by
her connecting means she fnds it testing
busy, and so reports to the calling patron;
this results in the impossibility of connect-
ing a party-line station for conversation
with anether station upon its party - line
through the usual methods of automatic Y-
switching, unless the calling patron advises

the operator that the called station is upon’

the same line with the station originating
the call. o

I provide means in association with the
Y-trunks and Y-switches to place upon the
calling line such a distinctive busy-test con-

dition that the operator testing the line will
recognize-the test received upon the testing
plug as being that given to the ling by the
answering equiprent of the plug, thus iden-
tifying at once the reverting nature of the
call, and enabling the operator to complete
the connection properly and with the mini-
mum of annoyance to the callinig patron.

. This description is accompanied by three
figures.

Figure 1 shows the cireuits
teal office equipment in an
automatic central office where
sults are attaived, and
one type of automailc equipment adapted
for the operation of my invention; Fig. ¢
shows mechanical details of a switch suit-
uble for the device 16 of fig. 1; and Fig. 3
shows an elaboration of detail where two
or move trunks are given the same dis.
tinctive test.

In Fig. 1 is shown a party-line of four sta-
tions, having an antomatie- v - equipment
Iabeled as a whole 16. This eqriipment 16 is

of the cen-
nmed semi-
v these re-
shows details of

taken largely from United Siatos patent to

Land, 818,540, April 24, 1906, the device of
Land being bus slightly modified by the ad-
dition of a fourth wiper, 23, in lien of 5
direct ground for the armature of the relay
17. Tt will be noted that in the modification,
the wiper 23 always conneels the armature
of relay 17 o ground, either directly as
when in the position shown in the figure, or
through a contact, a conductor and an induc-
tion coil winding, as from any of the remain-
ing contact points accessible to the wiper 23,
The wiper 28 may be made broadenougii
always to make connection with the next
contact point before breaking connection
with the preceding one. The modification

of the device of Land, as shown in the figure’

hevewith, is not required for direct or single-
party lines, but only for the multi-party lines
entering the switchboard.

The operation of the line in calling will
be evident from the following description :
At 10 is shown a common battery substation
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telephone equipment of a well known type -

in' which ecireuit through conductor 17 'is
closed for direct current when the hook ig
up, and circuit through a condenser 12 and
a high-resistance vinger

hook is down. This substation telephone

a 1s closed when the -
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equipment is connected by conducltors 14
and 15 with an automatic central oftice equip-
ment pertaining individually to that line’
and indicated as a whole at 16. The line
equipment 16 consists of an automatic cir-
cuit - selecting switeh of any desired me-

. chanigal type, the assoclating operating mag-
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_switch being shown in ¥Fig.

nets of said switch, relay armatures aud
contaets for seid operating magnets, and an
associated relay 17, not necessarily mechan-
ically a part of said automatic switch. In
said automatic switch, 18 is a magnet adapt-
ed to propel the moving part of the switeh,
and 19 is a magnet adapted to release said
moving part for restoration to its normal
position of rest through action of springs or
gravity. 20, 21, 22, 93 ave movable contact
terminals or wipers attached to the moving
part of said automatic switch and adapted
to make contact with fixed terminals or
waiting contacts, as those shown associated
with conductors 26, 25, 24, 27, respectively.
In mechanical design, the automatic switch

“mechanism of the equipment 16 may be of

any desired form, a diagrammatic represen-
tafion of the conditions required for this
9, in which the
numerals given ave those of

designating
further parts being designated

Fig. 1, some
by letters.

In Fig. 2, B is a shaft supporting inzu-
lated wipers 20, 21, 92, 23. A is a ratchet
mounted upon the shaft B. C is an arma-
ture for magnet 18. I is a pawl pivoled
upon armature €. X is a fixed pin gulding
pawl D. H is a pin upon pawl D. Misa
pivoted detent-pawl. G isa pin upon pawl
M. E is an armature for magnet 19. I 1s
a link pivoted upon armature I5 and having
a hook projection .to engage pin G, and u
straight arm projection to be engaged: by
pin H. ‘

In operation, successive energizations of
magnet 18 will attract armature O succes-
sively, and thus cause driving pawl I} to
propel ratehet A one tooth for cach such
energization, the ratchet .\ being held i
its determined position by detent-pawl M.

Following thus, the cnergization of maguet .
19 will altract its armature B, causing link |
F to pass forward until its hook projection

passes over pin G, the ratchet A being de-
tained by detent-pawl M during the con-
tinuance of the energization of the magnet
19. Upon deénergization of magnet 19 and
consequent release of armature I and ve-
turn of that armature by spring tension fo
its position of rest, link If retires to its nor-
mal position of rest, and m so doing iis
hook projection engages pin & on detent-
pawl M and withdraws said detent-pawl
from cngagement with the ratchet A

Ratchet A therefore is released aud theve-

fore may return to its position of rest.

!
|
|
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“nents 0, 18, 31, 32, 33, 20, 34, 23,
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Upon the next nergization of magnet 18
and consequent movement of armatare O
and pawl D, pin II engages linlk I and lifts
it until its Liook projection is lifted out of
engagement with pin (&, thus releasing de-
tent-pawl M to act as previously described.

Referving again to Fig. 1, the step-by-
step wovement of the wipers 20, 21, 22, 23,
canses them to make electrical connection
suceessively with the waiting contacts showa
adjucent thereto until connection is made
with the waiting contacts of a trank not
alveady in use, when connecting velay 19
is energized, resulting in the stopping of
the motion of the wipers and in the connect-
ing of the Jine conductors 14 13 to the wipers
91 22. ‘The waiting contacts of the auto-
matic switeh in equipment 16 arve connected
o a plurality of trunks, cach trunk belng
equipped with keys and signals, as shown
in the lower portion of Fig. 1, and terminat-
ing in a connecting plug, 48. The trunk
talking conductors ave two in number (indi-
sated s 24 and 25) and they are multiplied
through the waiting contacts of a plurality

of automatic Y-swilches pertaining to lines,.

{he trunk-busy test conductor 26 and auxil-
iary conductor 27 also are multiplied through
waiting contacts of those automatic’ Y-
switches for purposes of busy test. Each
trunk thus is accessible from a plurality

of automatic switches, and each automatic

switch has accessible a plurality of trunk
cirenits.

The action of the line equipment 16 in se-
lecting a trunk not already in use is as fol-
lows: Upon the removal of the receiver from
the hool at substation telephone 10, current
flows frow hattery 28, through relay 17 and
conduetors 13, 11, 14, 29, and to ground, en-
ergizing relay 17 and attracting its- arma-
{ure. 'The eunergization of relay 17 gives
patht for current from babtery throngh ele-
_ 25 and
Lo grouiitl, cnergizing actuating relay 18,
which propels wiper 20 into connection. with
waiting tust contact of the trunk 24 25, and
wipers 21, 22 into connection with con-
duetors 24 25, also wiper 23 into connection
with condnctor 27. The attraction of the
armature of relay 18 has interrupted the
cirenit last described by breaking the con-
neetion between condictors 30 and 315 bub
this interrnption has deénergized relay 18
and upon the release of its armature the pre-
viously described cirenit is completed again
as far as wiper 200 If at this time trunk
91 95 be alyready in use, a ground will be
found pon test. conductor 26 and circuib
will be completed for haltery 28 over con-
duclors 30, 31, 32, 33, 20, 26, and to around,
energizing relay 18 and stepping wipers 20,
21, 92, 23 forward to the next trunk. 'F'his
cycle of operations will repeat automatic-
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ally, so long as wiper 20 finds a ground upon
the test conductor of the truuk connected
with, but as soon as a trunk is found whose
test conductor, as 26, is not grounded, the
circgit from the wiper 20 to ground will
not exist, and current will flow from bat-
tery 28 over conductors 30, 31, 38, 35 and to
ground, the conductor 26 including  the
winding of relay 19. 'The resistance ot relay
18 iz low, and the number of (urns of Lhe
conductor 30 upon velay 18 is comparatively
staall, while the yelpy 19 is of high resist-
ance, and the nunber of twrns of conductor
oG upon relay 19 ig comparutively Jarge;
furthermore, the spring tensions upon the
armatures of those relays are capable of rel-
ative adjustment. Tn response to this cur-
reat through relays 18 and 10 in seriés, re-
Iy 18 is not sufficiently energized to attract
its armatures or to by arimature con-
tact, while the relay 19 is energized to aper-
ate its armatures. Conductor 33 is removed
from conductor 22, and placed in connee-
tion with conductor 37, thus placing a
ground upon wiper 20 and upon test con-
ductor 28, and thus apon the multipled test
coditacts of the trunk 94 25, preventing the

anls Tfe
Cai 14

~connection with that trunk of any telephone

30

- through relay 17, conductors
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Afrom battery 26 to relay 17

foct relay 17,

that a

shall be such as fo maint

line through its eguipnient, such as 16; and
regevving that trunk exclusively for the use
i telephone line 14 15 and the substaiion
telephone 10. The armatures of the relay
i% alse have connected conductors 29 ani
38 to wipers 21 and 22, and therefore (o con.
ductors 24 25,  Curren previeusly flowing
and conductors
15, 11, 14, 28, and to ground, now flows
15, 11, 14, 29,

22, 24, 39, signal 40 angd to ground, without
such interruption in changing as would af-
The energization of relays
17 and 19 therefore is continued, and calling
visual signal 40 is displaved before the op-
erator using equipment 41, indicating to her
calling patron Las been connected to
the trunk served by the signal 40, The ¢jr-
cuit conditions now existing and which will
remain unchanged throughout the further
promotion and continuance of the connec.
tion give a current from the battery 28
through the speech transmission devices of
the substation 10 in series with the eondue-
tors forming windings of velay 17 between
one side of the line and the orounded bat-
tery and the winding of visnal signal 40,
between the other
ground. The relative resistances and im-
pedances of relay 17 and visual signal 40
ain proper balance
and te supply proper

of the line conductors
cwrrent for speech transmission from the
substation 10 withont unduly  detracting
from speech (ransmission {0 or from substa-
tion 10, Condnctors 42, 43, 44 and awsoci-

side of the Ime and

a8

ated calling jacks provide for calls in which
substation 10 is,the ealled station to the con-
nection. : _

A trunk equipment consists of visual
signals 40 and 45, keys 46, 47, and plug 48,
located in a switchboard accessible visually
and manually to the operator using the
equipment 41. :

The trunk 24 25 from the Y-switch ter-
minals to the plug terminal constitutes one
connective device unit, corresponding to the
cord pair of a manual switchboard, the
calling, connecting or ringing plug being
shown at 48 and the answering plug being-
displaced by the auswering equipment con-
stitnled by the Y-switches, the action of any
Y-gwitch corresponding electrically to the
insertion of an answering plug by an
operator.  Obvionsly, it is immaterial in
the application of my ir vention, whether
the connective link circuits 24 25 terminate
i the fixed or in the movable terminals of
the V-switches serving to connect with call-
g lines, or whether the answering be by
mantial means.: ‘

In response to the display of signal 40,
operator at 41 presses key 46, which is
adapted to remain in its depressed peosition
until released by the hand of the operator.
This places the operator at 41 in telephonic
communication with the patron st the tele.
phone 10. " She asks for and receives his
order. In-the exccution of the order she
tests the ‘jack 495 if the line be idle, the
battery 28’, which is the same battery %s 28,
finds its own potential upon the test ring of
the jack and no audible signal is heard.
The path from the battery to the tip of the
testing plug is, battery 28°, tertiary indue-
tion coil winding 51, key 46, conductor 52,
ringing key 47, and to tip of plug 48; the
path from the battery (0 the test ring of
any idle jack is battery 28, conductor 30,
velay 18, conductor 31, relay 19, conductor
36, The busy test condition of a line js with
ground upon the test thimble, and for this
reason the body of each connecting plug as
48 is grounded.

When any plug is inserted in
the action of the

a jack, as 50,
automatic Y-equipment 16
i5 as follows: The insertion of a plug hav-
ing a grounded body gives a cirenit through
clements 28, 20, 18, 31, 86, 19. 36, 50 and
body of plug to ground; this, by the rela-
tion of velays 18 and 19 lefore described
actuates relay 19 but not velay 185 relay 19
counects the talking conductors of the Tine
to wipers 21 22 but these are open, on
empty contacts, and relay 19 also takes the
ground ofl of conductor 29 (or 43 or 14)
thus permiting the desived station to De
rung from the {ip of the plug-by a generator
grounded upon the sleeve side. The plig

48 is shown equipped with key 47; the key
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47 being in turn associated with keys " '
e’ d" and generators A/, B, 0", D”. Sta-
tion 10 may be rung by inserting plug 48
into jack 50 and operating simultaneously
keys 47 and o', station 10® by keys 47 and
b’, ete, the generators A B C D bheing
adapted to ring selectively signal bells a 0
¢ d, respectively.

Passing to a consideration of disconnec-
tion, the two conditions are as follows: If
the line were called by plug and jack 50,
the removal of the plug would cause the
deénergization of relay 19, and all parts arve
in"their normal condition of disuse. If the
line were calling, then by hanging the re-
ceiver upon the hook at substation 10 cur-
rent flowing through conductors 11 and 39
is interrupted and the signal (as 40) is ve-
leased. The breaking of circuit for divect
current through substation 10 has de-
energized relay 17 and by velease of the
armature of that relay has interrypted the
current through relay 19, by the detnergiza-

tion of which the mechanisms associated

with its armature have effected the restora-
tion of switch 16 as a whole to its position
of rest. Upon the release of the signals 40
and 45, the operator will remove the plug
from the jack. The action of the equip-
ment when the tested line is not busy thus
is understood. The nature of the audible
husy test now will be studied.

When a line is busy by reason of a plug
with grounded body being in one of its
jacks, the audible test is a simple click from
the tertiary 51 of the induction coil due
to current from the battery 28 to the di-
rect ground of the plug body. When the
line 1s a single-party line, and the mechan-
isin of the Y-device 16 is simplified by the
omission of the wiper 23, and the subsfitu-

‘tion therefor of a direct ground upon.the

armature of therelay 17, as shown in Land,
cited, then the test is similar, the path from
the test thimble of the jack being through
conductor 35 and contact of energized re-
lay 17 to the ground upon the armature of
relay 17. If, however, the line tested be a
party line and it-has called through a trunk
equipped per my invention with distinetive
audible-test device, as the trunk 24 25, then
the test from jack 50 will be through con-
ductor 35, contact and armtaure of relay 17,

wiper 28, conductor 27 and induction coil

winding 53 to ground, and-the busy test will
consist of the eombination of the click from
battery 28" and also any audible sound cur-
rent generated in the winding 53. Tf the
line 14 15 call through the trunk 247 257,

then the induction coil winding 53" is con--

nected to the jack 50; if the line 14 15 call

through the trunk 24’ 25", then the indue-

!

952,587
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windings 53, 53, 53’7, ete., are shown in
the primary commutators b4 and 35, which
produce audible tone currents of distinetly
different pitehes, and secondary -éommu-
tators 56, 57, 58 which permit the passage
of distinctive periods or groups'of periods
of the tone currents from 54 and 55. Thus,
with 56, 57, 58 revolving uniformly as upen
the same shaft, any line calling through
trunk 24 25 would give from its jacks a
test consisting of double tone pulgations con-
tinuously repeated; for trnank 24 237 the
pulsations would be triple; for trunk 247
the pulsations would be single, and
would be heard at o different frequency as
well as at a different pitch. Other com-

257

Dbinations may be worked out.

Assuime now that station 10 calls, takes
trunk 24 25 and asks the operator at 41
for station 10%; the. operator touches the
hody of jack 50 with plug 48, hears a toue
test, holds the plug on the jack long enough
to identify the test as being distinctive of
the trunk associated with the plug 48; she
knows thus that the party is ealling for his

own line and she plugs in over the test and ¢

rings the station desired ; if necessary to ask
the station calling to hang up the receiver
to permit the ringing of the station called,
the presence of the plug 48 in the juck 5O
will hold the relay 19 energized, holding the
wiper 20 on conductor 26, thus holding the
busy test on the trunk 24 25 and preventing
some other calling line from interfering
with the proper operation of the connection.

The variations in distinctive tests required
need not be carried to ridiculous nor pro-
hibitive numbers. 1t is the plan of aute-
matic Y-systems to divide the lines into
groups of 100 te 1000 lines each and to pro-
vide for each line group a group. of trunks.
In. any exchange, the party lines muy be

80

36

<5
foel

o

95

100
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limited te a small proportion of such groups™

and those groups having no party lines
need have no tone test. Further, where
multi-party lines and single-party lines have
access to the same trunks, the single-party
lines may have the wiper 23 disconnected
and the armature of relay 17 grouiided, thus
causing the tone test to be less frequently
met, and reducing the confusion resuliing
from using the same tone test for a plurality
of trunks. -Further, the fone tests may
be (and preferably so) identifiable only one
tone test per operator, all of her trunks hav-
ing the same identification tone test, instead
of adifferent test for each trunk as shown in
Fig. . This modification of my system is
shown in Fig. 3. In Fig. 8, the two trunk
plugs 48 and 48® ave used by the same oper-
ator and the trunks of that operator are all
supplied over conductors 272, 27°, ete., with

tion coil winding 58”7 is connected to the ; tone test throngh coil 530 from the commu-

jack 50.

Signal producing means for the ! tator combination 530 560, that commutator
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combination being distinctive for this op-
erator, and she need cousider no other iden-
tification test. When the operator encoun-
ters and recognizes her own tone-apon the
plug 48* in testing, she knows only that she
1s testing a line which has been -answered
by some one of her trunks, although not
necessarily by {runk 24° 25* associated with
plug 482 Bhe then depresses the key 59°
associated with plug 48* and tfests again.
The key 59* removes conductor 27* from the
induction coil winding 530 and places it
upon conductor 60* directly te ground, thus

taking the tone from the jacks of the line

calling over trunk 24° 25%, and if upon sec-
ond test the operator finds her tone gone
from the jack of the line tested, the calling
line and the called line ave identified posi-
tively as being the same, and the operator
completes the connection accordingly.

T may cite the modification of ¥ig. 3 as
being the preferved form of my invention,
inasmuch as it is the form of reduction %o
practice whereby the maximum convenience

5 in result is attained with the greatest sim-

plicity in design and operation.

It is stated. frankly herein that the V-de-
vice of Fig. 1, shown at 16, is taken from
the prior art. In this connection I wish to
state that the device of Land was not se-
lected for any speecific reasons of adapta-
bility to my invention. Any of the many
¥-devices known to the srt may be modi-
fied torsonform to the requirements of my
invention. This statément is made broadly,
and applies equally to Y-devices where the
Y-device is individual to the line, as in
Land, cited, and to Y-systems where the
Y-device is individual to the trunk, as dis-
closed in British patent tc Dunbar, 11,290
of 1905. o B

Having thus deseribed my invention,
what I claim as new and desire to secure
by United States Letters Patent is:

1. In a telephone system, lines, switching
devices for interconnecting said lines, and
tone test devices connected normally with
the answering equipmeni of said switching
devices whereby the test received from a
tested line through the connecting terminal
of a switching device may disclose te some
degree the identity of the switching device
then associated through answering equip-
ment with the tested line. r

2. In a telephone system, lines, connective
link circuits for interconnecting said lines,
discriminative test devices connected nor-
mally with the answering elements of said
connective link circuits, and means where-
by the test received from a tested busy line
may disclose to some degree the identity
of the connective link circuit then asso-
ciated through its answering elements with
the tested line. '

o=

T

3. In a telephone system, lines, connective
link circuits for interconnecting said lines,
said link circuits being divided into groups,
test devices associated with the answering
equipment of each group of said connective
link civcuits, and means whereby the test
received {from a tested line through the test
conductor of the tested line zud {rom the
answering terminals of a connective link
circuit may disclose the identity of the group
of connective link circuits comprising the
connective link circuit then serving that line.

4. In a telephone system, lines, connective
link circuits for interconnecting said lines,
said link cirenits being divided into groups,
and tone test devices associated with the an-
swering equipment of each group of con-
nective link ecircuits whereby the test re-
ceived from a tested line connected through
sdid avswering terminals may disclose the
identity of the group of connective link cir-
cuits associated with the tested line through
answering terminals,

5. Tn a telephone system, iines, conmnective

link circuits for interconnecting szid lines,

said link civenita being divided into groups,
pluvality of distinetive -audible-tone-cur-
ent

one-current-producing devices being asso-
¢iated with the answering terminals of each

23

o

pn

oroup of said connective devices, and means.
{ ! 5 ]

for connecting the distinctive tone of the
link-cirenit group to the tést conductors.of
all lines connecied’ with the answering ter-
minals of link cireuits of the group, whereby
the test recelved. from o tested line may dis-

-producing deviess, one of said audible-.
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close the identity of the group comprlsing ,

the link civcuit then serving that line throu
answering terminals, substantially as de-
seribed. : i '

6. In a telephone system, lines, connective.

link civcuits for interconnecting said lines,
said link circuits being divided info groups,
a pluality of distinctive-audible-tone-cur-
rent-producing devices, one of said audible-
tone-current-produeing devices being asso-
ciated with the answering terminals of each
group of said connective link circuits, means
for conmecting the -distinetive tone of the
link-cirenit group to the test conductors of
all lines connected with the answering ter-
minals of link cireuits of the group, where-
by the test of a busy line connected through
sich answering terminals niay reveal the

-identity of the link-cirenit group, and fur-

{her means for varying the andible quality
of the test from any selected trunk.

7. Tn a tclephone system, lines, connective
link cirenits for interconnecting said lines,
said link circuits being divided into groups,
a plurality of distinctive-audible-tone-cur-
rent-producing devices, one of said audible
tone-current-producing devices being asso-
ciated with the answering terminals of each
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group of said conuective link civcuits,
switching devices associated with the talk-
ing condlwtor% of said lines and hnk cir-
cuits and adapted to carry currents for pro-
ducing the distinctive tone of the link-cir-
cuit group to the test conductors of all lines
connected with the angwering terminals of
link-circuits of the group whereby the test
of a line so connected may reve'd the iden-
tity
means for deLermmmw m ‘rhe link-cirenit
group the identity of the link circuit con-
nocnca througli- angwering terminals with
the tested hnes._
8. }’n a telephone system, lines, connective
link circuits for interconnecting said lines,
said link cirenits being divided ‘mto groups,
iesl, deviees associated with the answering
equipment of each group of said conneciive
link cirenits, means whereby Lhe test received
from n tosted line Lhrounh the connective
termingl r\t a link ebr ('mt may disclose ‘ho
identily of the group of connective link cir-
cuits associated through ans\""rnm equip-
ment with the tested Imo., ind further means
where o\, the pavticular (*(mnuu e ink civ-
cuit of the disclosed gr oup nay be 1dentified.
9. In a telephone system, lines, connective
Tinle cu’cm?; for intesconnectis g sa1d lines,
saad link eivenits being divided into groups,
a deviee giving di stinctive andible tone test
for the answering terminals of cach group of
said comiective link circuits wher eby the tone
L«u received from a tested line may disclose
douil(\ of the group of connective link
mfuum associated mt] the tested
through answering termis mk and further
means \\hucby the identily i the disclosed
group of the individual connective lnk eir-
enit connected through ar ng terminals

with the Lemm, Hne nay detormined.
jl{} E:u : : bVSt‘ s, dines, connective
71 (“ (or '\mw g g ~:

i 1 Bines,

H U(‘\ )(
‘Vl

RISt

i uil{’ "Ul"\"’(’ ]

d;o @ 11;@? 101) fz;n]» o{ H\«, link civeit
being associated also with the fest Comm(tm,
and test terminaly of any line connecte d with
the a swemw rminals of a conncetive link
('"mmi whor he test received Trom 4
tested line 1 ﬂw conductor of
the line may Ls(lor;o e jdentity of the
groun of connective link cireuits ,1%00,111(1
through answering equipment with the tested
fine, and fus err means for g‘nnnmg the
oosm vable naturve of the test of any link
civenit of w group whereby the parlicular
hok circuit of 4 ip iuay be 1,.1111‘10(1.

i1, .Efn 2 telephone system, lines, trunks,
antomatie awnd‘e@ CONY mdnw trunks and
ealling Ima». each of said lines hz ving talk-
ing cummci,mx anl a test conductor, each of

ne. o

RV

of the link-circuit group, and further |

Jine

¥Y-switches

D5Y,567

said trunks having talking conductors and
an auxiliary mnducior. a source of distine-
tive test currents, said source being connected
to the m\llmry conductors of a group. of
said  trunks, and said Y- =\\1tc'ho having
switching tu‘mmais whereby when the txlk—
ing conduetors of any line and trunk are
connected through a ¥-switch the test con-
ductor of the line and the auxiliary con-
ductor of the trunk are connected together
also. :
12. In a telephoune system, lines, trunks,
(LU[OHMUL Y-switches unmcdlno trunks and

calling lines, each of said lines havmo* talk-
ing (on(ludoxn and a test conductor, cach of
said trunks having talking conductors and
an auxiliary conductor, a plurality of
sources of distinclive tone currents, said
sources being connected to the anxiliary con-
ductors of grotps, respectively, of said
tromks, and said Y-gwitches being adapted
to connect the test conductor of a line and
the auxiliavy wntlndor of o trublt when the
talking cong lucturs of the line and the trunk
are connected through the Y-switches.

13. In & u]ephone system, lines, trunks,
auntomatic Y-switches C()lmutnw trunks and
calling lines, each of said lines having talk-
ing conduclors and a conduetor, exch of
said tromks havi ing talking conductors and
an auxiliary condudm, a source of distine-
tive tone-test currents, said source being con-
nected to the u}:Uldl" conductors of_ a
group of said trunks, and means in said
for super 1mpoamo the tone test
of the auxiliary conduetor of a trunk upon
the normal busy test of the test conductor
of a hne when the talking conductors of any
line and trunk ave connected through a
Y-switch,

14, In a telephone system, lines, truoks,
said lines having (q}imw ‘md test conduc-
tors, and said trunks having bfukmg) and
auxiliary conductors,
tone tmt currents, said source being con-
neeted to the auxiliary conductors of said
trunks, and Y-switehes adapted fo connect a
trank to a calling line, the Y-swit¢h being
adapted to connech ‘1& the same’ time the
talking conductors of the {runk and line
and the auxiliary conductor of the trunk to

ithe test cenductor of the line whereby the.
s wpor npu%d upon the normal test’

tonéd'
condition of the ! line, and means associated
with each tranik for 1’; noving the tone test
from the auxiliary conductor of that frunk
and thus from the fest conductor of the
answered line. ' : ’
13. D a telephone
ing talking cm‘dunum‘s and o test conductor'
tnmka v‘\ch having talking conductors 5md
an auxiliary cozlducmr said tronks being
divided into gr oups: a source of tone-test
currents, said source being counected to the

a source of distinctive’

system, Hines, each hav-
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_“trunks, through manually operated switches
“individual to each of the trunks of the
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"85

.

-operated switches of the trunk equipment

- and. impressing upon the test conductor of

‘jar to the group of trunks containing the

trunks, each having talking conductors and
“an auxiliary conductor, said trunks being

iary conductor of the trunk the naturé of

‘identification tests for groups of said trunks,

‘connected trunk belongs.

rents upon conductors pertaining to the’

852,56

auxiliary conductors of a group of said
trunks; Y-switches adapted- to connect a
trunk with a calling line by connecting the
talking conductors of the trunk to the talk-
ing. conductors of the Jine and the auxiliary
conductor of the trunk to the test conductor
of the line, and manual means associated
with each trunk for removing the tone from
the auxiliary conductor of that trunk, sub-
stantially as deseribed. ’ '

16. In a telephone system, lines, each hav-
ing tadking conductors and a test conductor;

divided inte groups; a source of tone-test
currents, said source being connected to the
auxiliary conductors of a group of said

group; ‘mesns associated with the manuaily
whereby by the operation of the manually
operated switch associated with the anxil-

SW

the audibletest upon the auxillary conductor-
of the trunk may be modified; and Y-switches
connecting trunks to calling lines, the Y-
switches being adapted to connect the talk-
ing conductors of the trunk to the talking
qggductors of the line and the auxiliary
conductor of the trunk to the test eonductor
of the line. L

17. In 2 telephone system, lines, trunks,
test current devices giving identification test-
conditions for groups of said trunks, and ¥-
switches connecting trunks and calling lines

a connected line the identification test pecul-

trunk- gonnected to the line.’
18. In a telephone system, lines, trunks,
test cnrrent devices giving - audible-tone

and Y-switches connecting trunks and ‘call-
ing lines and impressing upon the test con-
ductor of » connected line the audible tone
identification test of the group to which the

19. In a telephome system, lines, truuks,
test. current devices giving =zudible-tone
identification tests for groups of trunks, ¥-
switches connecting trunks and calling lines
and impressing upon the test conductor of
a connected line the audible tone identifica-
tion test of the trunk group to which the
connected trunk belongs, and means indi-
vidual to each trunk for removing from the
trunk its identification test. _

20. In a telephone system, lines, trunks,
test. cmyrent devices giving identification i
tests for groups of said trunks consisting of
distinguishably different audible-tone cur-

trunks, Y-switches connecting trunks and !

a7 b4

calling lines and impressing upon the test
condunetor of a connecled line the aundible
tone identification test of the trunk group
to which the connected trunk belongs, and a
manually operated key individnal to esch
trunk for removing from the trunk its iden-
tification test. : B
21, In a telephone sysiem, lines,
adapted to connect with said lines and ca
ryving a busy test potential to the test con-
ductor of the line connected with, Y-switches
adapted to connect with said lines and car-
rying a busy test potential to the test con-
ductor of the line connscted with, and a tone
test device su

;0

werimposing o tone fest upon
: the connection

u line i

1]
g Sl
o

O
&
-

(e

vith, ]
ei with said lines

=
oD

<

potential to the test

conductor connected with, said

plugs and tehes giving audibly
different tes

23. In a i 1, lines, conuect-

ive links, plu angwering-termi-

ation test devices the
erminal of a conn

IR oy T 3%
4 une may o8 1aenyi

t
niifl s
answert {
nectac

degree 5 bv any tésting p
calling al of the line,

B

A

Jephone system, lines, switching

“links, fest plugs, and an audible-signal an-

swering - terminai identification test device
whereby the answering terminal of a switch-
ing Hnk connected with a line may be identi-
fied to some degree by tests by any testing
piug at any terminal of the connected line.
95, In o telephone system, lines, switching
devices for interconnecting said lines, said
switching devices being arranged in groups,
tone test devices associated
ing terminals of said switching devices and
superimposing a tone test upon the normal
test of a busy line when the line is connected
through the snswering terminal of a swiich-
ing device, said tone test varying dis
guishably with different groups of switch-
g ‘devices, whereby the group of the eon-

with the answer-

gistin-.

i
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necting switching device may be identified .

by tests from any terminal of the line.
96. In a telephone system, a connective de-
vice; a busy-test device normally associated
with said connective dévice whereby the
ing member of said eonnective device may
receive from the answering member of said
connective device a predetermined test andi-
ble to the telephone operator; and s test-
changing key separate from the listening
key for changing the test when thus audible
to the operator:
97. In a telephone sy¢tem

120

188
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vice; a busy-test deviee normally associated
with said connective device whereby the test-
ing member of ssid connective device may re-
ceive from the answering member of said
eonnective device 2 combined-click-and-tone
test aundible to the telephone operator; and
meens for rempving the tone from the test
when thus audible to the operator.
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Signed by me at Chicago, county of Cook,
and State of Tllinois, in the presence of two 10
witnesses.

DAVID 8. HULFISH.

Witnesses:
J. M. Muxiston,
Harrrer 1. Sarrrm,



