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usetnl 1m
nsed ab central offices, primarily for test-
ing plﬂpﬁﬂﬂ&h
R &pph@d to such a circuit.
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To all w /’wm zé MGy concern:

Be it known that I, Groron N KUHN”_
residing at Bi"mldyn in the county of Kmt’fs

anﬂ State of New 3} 01’*];1 have invented cer-
n Tmpl ovements in T elephone Trunk-

rl-':'h-.._

fw t1 O71.

paratus for use with talking or testmﬂ* Cir-
cvmb extending between operators posi-
trons at a cemrfﬂ station or stations; but

i.
CEITd H\

ent from the description and claims below.
The invention. will be found especially
connection with the trunk circuits

and wﬂl be here 1illustrated

when a trouble man on the 11116 or at a
sub,jcubu
test m .«;u:e 01 LL certain circuit,
necessaiy for him to wmmumcate with an
Jpﬁ]ﬁ‘bt@f at the central station and get a

.L!,H*"in” connection put through to the test

rlesiz over which he could » 1f01"m the testing
ODi Jﬂ{m or test man, which circuit was to
0 tes teu
the tr oub] man that he would “ meet him.”

This talking connection was then taken

down and "me test man informed the switch-
or over a talking trunk what
connection to put up in order that the de-.

board opera

:ued test might be made, thus putting the

est-desk and the trouble man agam in con-—*

| :nect;l.on over a testing circuit.
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One of the objects of the present invention.
is to avoid complication such as above de-
seribed m putting up connections between
different positions, stations or lines in a tele-

phone eqmpment Another object is to pro-
vide signaling apparatus for such conneet-

=

ing c1rcmts or trunks which will reduce the

dfmﬁzer of a connection being left up after
1t has served its purpose.

purposes having means for indicating at all

positions of a tect desk, which of the trunks
are 1n use; having signals whereby a test
man may be 1"ecal1ed by a trouble man on
the lme should the former have disconnect- -
ed from the trunk, and having means to en- -

able the test man to give the S\vltchbmul-

. 1%&1% of which the .Lollowmo* 1s & specl-

"his invention relates to tel(,phone Sys-
tc,mb and more specmll y to signaling ap-

_posﬂzlons of a test desk
~of the multlple jacks in which a subscriber’s
line terminates at the switchboard. This
line is provided with the usual line relay =
A and the cut-off relay
‘erally the test trunk connecting the Test
“desk and the central SWltCth‘ll‘d which has
“the usual t1p ring and sleeve conductors in-
cicated by T, R and 5, respectively, on the
Thes,e conductors as will be seen,

_ features of the invention have a
More general ¢ pohmbﬂlty as will be appar-

Heretof{)re |
- drawing.
station for instance, wanted a
1t has been

‘The test man tﬂereupon mformed E

Tm

A further object
is to provide trunks for testing and like

thus clos. ng the (:ucmt of
- thmuah the contact . The opemtor ANSW er-.

operator a discannect 51gnal Gver the trunk“f 55 g

1rcuit. :
The mventwn will be more fully

Beferrmg to Fig, 1, 1 and 2 mdlcate tWo

B 4 1nd1(:ates oen-

are multlpled through the various positions

Kach position of the

white signal lampj indicated at R’ and W,
respect we]y

& i1s an interrupting relay"
‘used for flashing the signals, as hereinafter
“described, the c1v(3111t of Whl(_‘h 1s controlled
by the relay H which closes it through the
“constantly rotating interrupter 5
terminal of a testmfr apparatus is shown at
- 6. The apparatus itself being unnecessary
to an- uncierst‘mdmg of the prﬂsent mven-'
~tion, is omitted. . . R
With the circuit a“r'range'nent shown mn
let it be supposed that a trouble man-
is at werk wm*l 2 subzcriber’s line, either at.
the subscriber’s substat?on or at some o‘her
point along the line, and wishes to have a
test of that - lins made
set across the circuit in the usu.«:d manner, or,
if at the subscriber’s s‘ation,

He bridges. his head

may acconi-

under-
~stood from the following detailed descrip-
tion of the embodiment illustrated in the

accompanying drawings in which Figure 1 60
1lustrates a form of the invention usmg," o

three conductors in the trunk proper, and

Fig. 2 illustrates a modif h a

cation in which a
| four conductor trunk is used,

65

3 represents one .
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ot the test desk, only two positions being
shown. The test trunk is provided with re-* '
lays C, D, E and F for operating the sig-
- nals and for clearing the trunk for testing,
~ the operation of which will be clearly pomtJ
ed out heremaiter. .
testmﬂ desk is supplied with a red and a

80
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The plug

05

100

plish the same end by removmﬂ‘ the receiver

of the cubscrib-r’s set. This | oives “the cen-

tral operator the usual line sional by clos-

Ing thn circuit from the battery 6" over tle
line through relay A and back to

the lamp 7

batterv,

105




 of the polmrued relay
ys

- tact f7
~ tacts ¢’ of relay G, _
25 operating circuit of the interru pting relay
is closed by the relay F, whese circait 13;
 completed from battery 10’
-~ contact f? and the contact ¢’.

~ of contacts ¢” are nrmfldefl m order to avoid
0b3ect10nable qurkmg since the current
. may be considerable if there is a hme num-—_.

" '--bﬂr of positions at the test desk. _
- Since the subscriber’s line is al&a bri dgedf
L by the instrument of the trouble man, a cir-
cuit will be closed f om battery 9 throus*h 5
-~ the relay D by way of back contact e2, the
- lme R, throuﬂ*h the 1115131‘11}:11611‘{: the lme T
- and conmct 63 to ground.
- contacts of rﬂhy D and lights the white sig-
- 40

55

" LO eround.

traced as mllows
. side of batter v 9
- relay C, contact ¢/ to the sleeve side of the
winding
I and the cut-off -
‘This op-
. erates the cut-off relay wtmmushmﬂ* the
~line lamp 7 and disconnecting +he line Emmj .
S 1t also op-
- .erates the relmr C which closes both of its
20 contacts ¢’ and ¢
-~ pletes the circuit of the red lamps R’ from
L bmttery 9. thl‘@lléhh the lamps, contact ¢*, con-

and circuit 10 to the m‘termpww con-

trunk in question.

_thwuﬂ‘l the. Wmdmﬂ of
lines thence to ground, mrough the v
11116

relay B of the subscriber’s

battery 6" in the usual manner..

The closure at ¢? ¢om-

At the same. time the

nals by a circuit tmceable from the baftf::ry

SR H to ground and will start the opemtlon”
46 of the interrupter 1f it is not already in op-
 eration by reason of the completion of the
~circuit above described, ag will be the case
~under certain: mrcumstances ]erem&f‘ter Te-
- ferred to. I
B0 .
" given a white and a red signal, both of which
- .COntmue to flash until one of the operators
“at that desk plugs.into the multiple of the
When this is done, uhe .-
trunk is entlfely dlsconnected from the asso- :
o facﬂltate the testing opemtlon the inser-
- tion of the plug of the testing circuit closes
- the contact 11 which energizes relays E and
I‘ by a circuit which may be traced from

CAlL p051t10ns o1 the test dﬂs 'are

ciated relays in the following manner,

the battery through the upper coil of relay

mg the C‘LH is qdwsed by the trouble man
that he desires a test of the line upon which -

‘heis Workmg, and the plug 8 of one the test’
‘trunks is thereupon inserted into a multiple
jack of the line in question. This will re-

 sultin flashing both the red and whlte 810—-;,".
- mnals at the test desk. untﬂ the call is an-
© swered by the test ma

which this result 1s acc{}mpﬂshe.l may he
from the ungrounded

of the oonb.«,uct &b,

The circuits by

nection from the battery
winding thﬁrwf and to ground through con-

plug 6, by the o

connections a3 nd is ready for use.
¢ signals have be(ﬂl extinguished and the red
rom a ﬂ‘LShlIlﬂ’ to a steady
__.Slgnal X hey continue in this condition un-
thmuﬂh the back

A pl ..u“'a,hty -

ThlS closes both

The contact a2 be-

~ the key 197,
s _T* to 1"e}ay E i:hen thmuﬁh contact 11 and B
_ the‘*"evpon moves all
'__Lour of the armatm*e SWItChQS shown brem.—r;_

ing. the clrcult Gft rela,y D at e* and at e® of the I'elay

-’.-.__1",_353,*?53 B

'Whlle closmcr me ring ¢ *md sleeve conductors

of the tmmk at contacts. et and ¢°, respec-

_twely The ground connection ior the re-
lay F is ‘simultaneously shifted from the
line S to a ground connection 12 by closure
This contact it will be
observed is closed bﬂfore the previous con-
nection is broken at ¢’ so that the relfw Cis

_;_nﬂt permltted to fall back.

The relay F being energ,rlzecs. at the %ame

9 thmuﬁ*h the lower

tacts 7“4 and ¢’.  The subscrlber s cut-off re-

lay is kept e‘leI‘GIZEd after the insertion of
ustomary batter"y 1n the

i 'sleeve Slde of- thnﬂ test nwmrcmt mdmmeﬂ
':'111 rlg 1 at 14. | |

70

75
"_-tlrne breaks the connsction between the red
*mgnals and the mterrupter at the point 7/
and gmunds them instead at contact /2. o
the same time this relay locks itself by a con-
80.

At

~The testing imrrl? is lm}w cieared of a]l_ﬁ -

signals cha,noed

The white

90

til the operator withdraws the plug ﬁom i

mafter |
Tt WIH be noted th at the connectlon to thﬂ

and 72 of relay F. Should it happen, how-_'

‘ever, that after pluggmn in he withdrew
“his pllw elbher accidentally or to await fur- "
ther notice from the trouble man, the relay
E would be deénergized and the cireuit a:)f
relay D again cmﬁed at ¢* so that when tho
9 through the lamps W, contact 4’ to the
o mtem’*upuer and frrmmd

. 1ng closed, cmnpla,tes the circuit of the relay

trouble man again bri 1nﬂd the subscriber’s

the subscmber g en*cmt, as will a_ppear here-

R
trunk by the test man causes the flashing
-_-.a,pparatus for the signal lamps to be de o
_energlmc by hreakmo the 8t round connec-
tion therefor at both contacts @ of relay D |

100

105

line -the thte signals W{}uld rENew thelr_ -
flashing and recs 11 the test man. Since con-

tact /2 remains; opaq during such an interval

‘the. necessity for the separate ground con-

-1,{150;:'

nection for the flashing appa,ra,tus thmucrh_

contact d? will now be apparent

- If the connection has been set up a,t the_
! mstance of the test man, the white s signals

-noﬁfﬁ_fwﬂl not be lighted

circuited: rela

will light “only if the subscriber’s line is
shortcn*cmted or grounded.

plug from the subscriber’s line by depressing

smce he will have-
fpmgged inte the test trunk ]‘mk rmd open

D to begin with. If the
- switchboard opemtor plucrs n

This sends a current from the
positive . side of the battery 13 “‘over the
“sleeve side of the line through the polarized

_relay I and to ground thmugh the winding
The battery 14: used 1n

first, at her
own initiative or otherwise the whlte &gnals& .
120

~When the test has been coﬁip?{eted the'_ .
fopurmor' at the test desk: may signal the

operator at the switchboard to remove the
125

0 130



' ‘festing |

~closed so that the lamp 15 will burn until
yperator withdraws the plug from the
.subscmber s line, which will extmomsh the -
lamp and release the relay by reason of the
disconnection from the ground ths ough re- G
S . are promptly answered, which was not pos-
sible with the old sy stem. Tt also pI‘O’ﬂdeS‘

10

15 ¢

20

~ original condition. It will be noted, how--
~ever, that the withdrawal of the test man’s
- phw' from the trunk jack will, alone, have
no effect upon the red ‘%101111 Wthh will

25

30

“desk until the subscriber’s
- by the withdrawal of plug 8 from the sub-

scriber’s jack.  This is because the relay €,

) 1,358,75 5 _: _

affect the relay. The depression of the key
12" causes the relay to operate and close

the c1rcu1t of the lamp 15 through the con-

tact 2. This at the same time locks the r 1&3

the o

lay B.

premously “withdrawn this deenern 1zes the

relay C by breaking the circuit of ‘the re].a?”
15, thus uﬁlockmﬂ the relay F at contact ¢’

and the mpf},mtus is thereby restored to the

continue to burn at all posﬂzmns £ the test

and consequently relay F, will remain ener-

~gized, due to the gmund connection either

| af 12 or over the line S and thromh wmdmﬂ

35
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of relay B, until the plug 8 is withdrawn.
In the modlﬁcatwn illustrated 1n F:tg? 2,
all parts of the apparatus correspond to

those bearing similar reference characters

m Hig. 1. The difference is in the ¢ircuit

for the disconnect signal 15. In Fig. 2 this
is an 1ndependent cwcmt which requires a -

A

tfourth conductor L in the testing trunk
key

test ‘desk which, when denr essed by the op-

~ erator, closes the circuit of the relay J there-

43

o0

- bb

by completing a circuit from the battm"y 16
thmuﬂ'h the signal hmp 15, the contact 4,
contact 74, contact . ¢/ to P’I‘Olllld At the

same time the relay is locked by the com-
pletion of an energizing circuit from battery

9 through its wmdmﬂ* and contact 7 to
ground which will remain closed until plug
8 1s withdrawn. Ew’;cept for this, the o
eration of the circuit is the szme a8 th%t
shown in Fig. 1. . -

The form of the mventmn shown in. I“w

1 is especially suitable for connection be-
tween operators positions or
cated at a considerable distance apart be-

~ cause, however long the connection may be,

60

tnere are but three thwuoh canductors

necessary. The form shown in Fig. 2 may

be found preferable where the circuit is in-

tended for local use, in Wh ch ecase the cosgt
of the extrs conductors in the trunk would

- probably be less than that of the polarized

65

1elay necessary for the other armngemem

: , and .:111 b‘tttm}' current ﬂowmg
- through this reldiy from any other connec-
tion is of the opposite polarity and does not

_. thls invention

‘a response by

VVhen 'the Opel ator at the test desk Wlth '
draws the plug of the testing circuit from

the trunk jack, the contact 11 is broken.
If the plug 8 at the switchboard has been m

Tack.

fails to obey
lme is released

17 is provided at each position of the

~ated in response to a connection with the
trunk at the first named station for alterin
‘the character of smd sional Wlthout d_ISCOIl—-

op-

stations lo-

Tt Wlll be seen flom the fowﬂomo that_ -
provides means Whereby an

operator at a test desk for instance may be

notified chrecﬂy and without difficulty that

him over a given trunlz: is
desired, and ...,hat it promdes a sw*rlal of a
'specml character at all
test desk when such a test is desired whlch '
This en-
ables anyone in charge of the desk m a _
supervisory capacity to ascertain whether

pomtmns

continues 113:11:11 answer 1s made.

70

uhu -
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alls are being answered and whether they

against the hkehhood of a test trunk beling
1n%clvelﬂtent1 left in a subscriber’s md

making the lme busy and preventing m]_lsﬁ. o
since the steady burning of the red lamps at

the test desk and the chsconnect signal lamyp

at the switchboard, will continue “until the
plug is withdrawn trom the subscriber’s line
If the operator at the test desk neg-
lects to give the disconnect swnﬂ the;_
‘steadily g wlownw red lamp will remind him
to do so, and it the switchboard
the disconnect signal the test

onemtev

man will know the fact by the continued

burning of the red lamp and w1].1 c? 11 her

attention thereto. -
Manifestly the invention is anphcable to

- circuits over which talking or operatlons
‘other than testing are to be carried mmj and
various modifications of the details herein
“specifically described may obviously be

made without devarting from the Spil it and
‘scope of the mventmn as deﬁned mn the fa_p-, :

peﬂded claims.
What is claimed 1 is:

1. In combination, a trunk for connectmﬂ'
--tWO statlons a sw‘nﬂ located at one St‘ltl()ll :
‘means for operatmﬂ' the signal to mdlmte»_

2 80

55

90

95

10€

105

when a connection has been made with the

trunk at ‘the other station and means actu-

tinuing the same..

g 110

2. In combmamom a trunk for connectmn -

two stfztmns a sional located at one stqtlon |
~means for opemtmn' the signal to 1nd1c‘1te
‘when a connection has been. made with the
trunk at the other station and means for
altering the character of said signal Wlthout .
dlSCOIltlHHIHﬂ" the same when connectlon 1S

made with the trunk at the first named sta-
tion, said operating means and said altering

115

120

means codperating to continue the Slgnal n

~its altered condition until the connection to
“said trunk is broken at said other station.
3. In a ‘Lelephone circuit a trunk for con-
Tnecting two stations, a signal at the first sta-
tion, means put into operatmn when a con-
-nectmn is made to the trunk at either station
for operating said signal, means controlled
'by the connectlon a,t the ﬁrst stat:ton for

125

180




_changmn' the ahamcter of the swnal if it
“has been initiated by a connectlon at the
second station, 2

‘means under the control of an operator at
the -first station for 1n1t1at1110' sald second_

‘named signal and means for causing the con-

signal at the se..,,ond station,

~ tinuance of both signals after once 1111b13ted

~ until the connﬂctmn with the trunk qt the

Second station is- Dbroken. -

S [nectmg two operators’ p051t10ns means asso- .
-~ clated therewith for giving the operator-at
-one posﬂ:mn a signal whenever the trunk

20
~ under control of said o
an. opemtor at the O:uhﬁf(' St‘l,tlml @ dlscon-;.._-
| '_nect Slg*na’l Lo - . | - |
5. In a te .Lenhone clrcmt Q- tj; unl{ for 0011—-.;.;-
_nectmcr two operators’ po.:-,mons means. asso--
- clated therew:&th for giving the operator at
. one p081t1011 a signal Whenever the trunk is

1S phwged nto a lme at the other position,

means for giving said operator an additional
sional if sald line is bridged or grounded,
©means for altermg the character of the- ﬁrst
- mentioned signal and extinguishing the sec-
~ ond menﬂ:mned
makes connectmn to the trunk, and means

1011&1 when

operator. for giving

o . plugged 1nto a lme at the other position,

- means for giving Smd operator an additional
and for causing the fi

signal. if smd ]me 18 bmdo'ed or grounded,

B means for altering the chamcter of the ﬁrst'e
~ mentioned swnal r:md extlnﬂulshmﬂ' the sec-
~ ond- memloned signal When said operator' _-
j mal{es connection to the trunk means under
'35 control of said cperator for giving an opera-
~ tor at the other station a dlsconn ect signal,

~ and means for causing the continuance of
%ul"lb@ﬂ s line.

o said altered signal and said disconnect: S1Q-

- nal-after they are once -1nitiated until the o
-.connectmn with the trunl{ at smd ether stal—.;;._

tion is broken. . e
6 In a telephona ﬂlrcmt, 2 trunk f@r con-—,:.___.._-j___

40

.,nectmﬂ

said opemtor

'01 the urunk

".pame to this 5pe(31
of ﬁﬂyj 1917

two posﬂ:mns means assocmted

therew1th for giving the operator at one po-.

“sition a signal whenever thetrunk is plugged
f'_mto a; lme at the other position, means for
changing the character of said signal upon
' connectmn to the. trunk by said operator and
- for contmumg 1t 1n its altered character -
until the trunk is disconnected from the line 50
. . at said other pasﬂmn,-a second signal at
4. In a telephone: cireuit, a. trunk for con-' :';sﬂld operator’s position and means for op-
erating said second signal whenever said
Ttrunk 15 connected to said line. but d:tscon-_-_ '.
R
7. In telephone exchange appamtus a
| urunk connecting the test desk with positions
“at the sw;ltchbmrd subscribers’ lmes termi- -
"_m:,tmo at the sw1tchboard with which the
Ctrunk is adapted for connection, a relay for
‘lighting a signal at the test desk energized
upon connection Lﬂmcr made with elther end
‘means associated with said

iected at said operator’s position.

relay for causing the signal to flash while

*the trunk is d1sconnected “from the test desk,
means for llghtmﬁ* a second signal at the test =
_desk when connection to the trunk is made
at the switchboard and the subscriber’s line

~ig: bridged, switching mechanism energized
upon connectmn with the trunk at the test
for- e"itmﬂmshlnﬂ said second swnal s
rst named 510'11'1,1 to -
‘burn steadily, a disconnect signal at the.

desk,

_SWleth&I‘d means at the test desk for caus-

45
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ing the chsconneﬂt sional to light and means 75 |
A8s ocmt%d with the controlhng mechanism
of the first named signal and of the discon-

‘nect Swnal to 1NSUre thelr contmuance until .

the trunﬂ 1s dlsconneeted j.rom the Sub-—f' o

In testlmony whereof 1 ha,ve s:mned my
mtwn thls eleventh day

GEORGD W KUHN
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