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SPECIFICATION forming part of Letters Patent No. 663,510, dated December 11, 1900.
Application filed February 16, 1900. serial No, 5,462, (No modsl.) .

To all whom tt may concerm:

Beit known thatI, WILLIAM 8. PACA,a citl-
zen of the United States, residing at Hrie, in
the county of Erieand State of Pennsylvania,
have invented certain new and useful Im-
provements in Telephone-Switchboards; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures of
reference marked thereon, forming a part of
this specification.

My invention relates to improvements 1n
testing apparatus for telephone-exchanges.
In the multiple switechboards of telephone-ex-
changes the subscribers’ lines are in closed
connection with each section of the series
forming the switchboard, the annunciators
of the several lines being usually distributed
in subdivisions at the different sections of
the multiple switchboard, so that each op-
erator has before her one section which em-
bodies the drops of those lines the calls of
which are assigned to her. By this arrange-
ment each operator in response to a drop-
call coming from any one of the lines in her
charge may ascertain what line it is with
which connection is desired, and because 1n
this construction all of the subseribers’ lines
have terminals at each section of the multi-
ple series the operator is able ordinarily by
plugging in to establish a circuit at once with
the terminal of the particnlar line called for;
but as frequently happens such line may he
then in use through some other section of
theseries unknown to her, so that if she plugs
in she would interrupt a closed connection
then in use. To avoid this difficulty, means
whereby the operator may ascertain whether
the desired line is in use without disturbing
or interrupting its use is desirable.
fore this has been accomplished in various
ways, in which the several terminals of each
subseriber’s line on the various sections of
the series have been connected together by a
normally open supplementary circuit which
is so arranged that when a line is in use the
branch terminals of such line on all of the

sections of the series are in circuit in the | this invention.

‘phone, which causes a click therein.

Hereto-

supplemental circuit of the test-battery of
the telephone outfit, so that if an operator ap-
plws a switch-plug to one of the jacks form-
ing the terminals of a line so in use an elec-
tllcal impulse is conveyed through her tele-
This
type of busy test is constructed in many ways
and is known as the *‘ click-signal ” busy test,
the construction of the mechanism and cir-
cnits of which are well understood by those
skilled in telephony.

This invention has for its object the dis-
pensing of the mechanism ordinarily used to

operate the click-signal busy test, and con--

sists, substantially, in improvementsin mul-
tiple-switchboard mechanism whereby the
jacks forming the terminals of the several
lines on eaeh section of the series are pro-
vided with coils connected with a local eir-

cuit, which circuit also connects with cer-

tain parts of each jack in such a manner that
when any subsecriber’s line is in use the jacks
forming the terminals of such line on all of
the sections of the series are magnetized, so
that any other operator desiring to find out
whether such line is In use 81mp1y touches
the jack connected with such line on her sec-
tion with the point of a switch-plug, which
if the line is in use adheres to the mag-
netized jack so touched, and thereby indi-
cates to her that the desired line 1s In use;
but if the line is not in use the jack is not
magnetized, and therefore the plug does not
adhere thereto, thus clearly indicating to her
that the line is not in use. This construc-
tion also enables me to connect up the local
test-circuit entirely independent of the sab-
seribers’ or opervators’ circuits of the telephone
system, thus dispensing with the impedance-
coils and ground connections and conductors

ordinar 11y necessary in busy-test mechanisins

as ordinarily constructed. - These and other
features of my invention are hereinafter fully
described and explained, and illustrated in
the accompanying drawings, in which—
Figure 1 1s a d1aﬂ1ammatle view of a por-
tion of the appar atus of two sections of a mul-
tiple switchboard, illustrating my invention,
Fig. 2 i1s an enlarﬂ"ed seetlonal view of one of
the jacks and smtch plugs forming part of
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In Fig. 1the numerals 1 and 2 designate two
suchnbem telephone apparatus, and the nu-
merals 1’ and 2" designate portions of the op-
erator’s apparatus at two sections of a multi-
pleswitchboard,and thedrawing furtherillus-
trates telephoneq Nos. 1 and 2 connected up
and in use while the operator of station 2’ is
testing to find out whether the line leading

~ to telephone No. 2 is in use.
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Referring, further, bothedlawm% thelme
a from telephone No. 1 extends to and con-
nects with line «', which is connected by
means of branch lines ¢* with the tongnes b
of the jacks B B’ B? while the line ¢ from
telephone No. 1 e‘itends to and is connected

by means of a line ¢’ through a drop-magnet

D and by one branch d with the armature e
of any ordinary relay K in the usual manner,
and thence by line ¢® to the line ¢, and from
thence by branch lines ¢! to the frames of the
jacks B, B', and B?% and from these jacks
when the switch-plug F is inserted t,hrough
the lines f ', leading to the operatm s switch
mechanism 1" and to the operator’s telephone
set G and the ring-off drop G’ and the mag-
neto G2, all of which are of the usunal and or-
dinary consbruetion.

From telephone No. 2 the lineI extends to
and connecls with the line I', and thence by
means of branch lines 2 to the frames of the
jacks J J' J?, while the line K extends to and
1s connected by means of a line %, through a
drop-magnet D’ and by one branch k&', with

the armature ¢’ of an ordinary relay E’ in the
usual manner, and thence by line 4° to line &3,

and thence by branch lines k* to the tonﬂ'ues

J of the jacks J J' J?, and from these Jacks

when the switch-plug K’ is inserted, throngh

the lines f~ /4, leading to the operator”s switch

mechanism 1’ in the usual manner.
Thefeatures hereinbefore desceribed ,exceptb

the arrangement of the local-battery circuit

and the construetion of the switch - plag,

- both of which will be hereinafter dt,scr*ibed,
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board mechanisms.

are those in ordinary use in multiple-switch-
The arrangement of the
local battery L. and the lines.! 7 therefrom,

connected with the jacks on each section of the
switchboard, isasfollows: Oneline, [, leading
therefrom, extends from the bat-tery L to ELI]d

connects with the coils of the relays E and E/,

~ while the otherline,l’,leads tobranch lines [? /2,

55

and thence by branch lines [P leading there-
from to one end of the coils M on the jacks

B B’ B*and J J' J?, the other ends of said

c¢oils econnecting by lines m and branch lines

~m’ with thesprings b’ and 5’ of the jacks B, &c.,

60

lines ! therewith.

and J, &e. To the tongues 6® and 5° of the
jacks B, &e., and J, &ce., areconnected lines N
by means of branches n, which lines extend
by means of lines N’ and N=®to and connect
with the sides of the coils of the relays E and
E’ opposite to the connections formed by the
Nowif aswitch-plug ¥ or F’
beinsertedinoneof the jacks B, &c., orJ, &e.,
so that the point /* of such plag contaets with

663,510

18 formed from L by line ! through lines /?
around coils M on the jaeks, and thence by
lines m and branches m' to jack-tongues b’ or
j , thence by point or plug 7% to Lontrue b or
77, and thence by lines N and lines N’ or N~
to coil of relays Eor E', and thence by lines [
to battery I, which cir*c:uit; operates through
the coils- M on the jacks to magnetize all of
the jacks foriming terminals for the line con-
nected with the jack in which the plug is in-
serted. Now if the operator of section 2’
touches the end of one of the jacks of the
line so plugged in upon with the point of her

switch-plug, as illustrated by plug I*at jack.

J? it will be fonnd to be magnetized and the

point of the plug F? will adhere thereto, show-

ing clearly that the line connected with the
jack J* is in use.
jack will not be magnetized, and she there-

fore knows that the line connected therewith

1S not in use.

The jack and switch-plug therefor fmm—
ing part of this invention are constructed
(see Fig. 2) of a soft-iron spool B% having an
arm B° on one end thereof, to whiech are se-
cured tongues 0,0, and 6% These tongues are
secured to the rear end of thearm B°, so as to
beinsulated therefrom and from each other by
insulating material 3. The spool B*is wound
with a (3011 M of fine wire, so that when a cur-
rent passes therethrough by the terminals 2

and m theiron spool BS becomes highly mag-

netized. The switch-plug I used with this
jack is provided with a soft-iron point f4
which is insulated from the remainder of the

plug and adapted to form a connection be-
i tween theendsofthe jack-tonguesd’ b=

Back
of them are insulating material f° and a me-
tallic section f°, adﬂ.pted to engage the end of
the jack-tongue b, the stem f7 of this metallic

If not, in use, however, the
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section extending back, so as to connect with

the wire /', and surrounding thisstem F7there
is alayerof insulating material /%, endingin a
collar of insulating material f°, and surround-
ing the 1113[‘11&13111# material /'° is a metal shell

I10O

71, adapted to contact with the walls of the -

opening B° in the jack and to the rear end of
which a econducting-wire f is attached. The
rear end of the plug F is also provided with
a handle 3, of suitable material, for the

convenient handling thereof by the operator.

The operation of this jack and plug, together
with the apparatus hereinbefore described,
18 believed to be so obvious that further de-
seription thereof is deemed unnecessary.

I have thus shown and desceribed a conven-
ient mechanism and arrangement of circuits
for utilizing my invention; but I am aware
that modifications, both in the construction
of portions of the mechamsm as well as in the
arrangement of the circuits, can readily be
made without departing from the spirit of my
invention. Therefore I do not limit myself
to the exact form and arrangement of mech-
anism hereinbefore described, as

What I elaim as new, and desne to secure

‘the ends of the tonwues b" b° or 7' 7% a (311"'(311113 i by Letters Patent of the United States, 18—
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1. Ina jack for telephone-switchboards,the
combination of a spool of magnetic metal, an
arm extending backward therefrom, three in-
sulated contact-tongues on said arm, one of
which forms part of one side of the line-cir-
cuit, while the jack-frame forms the other,
and the other two forming connections for a
normally open local-battery circuit, a coil

surrounding said spool and connected with

said tongues in said normally open local-bat-
tery circuit, which contaets are adapted to
be closed by means of a switch-plug, both as
to the line-circuit, and the local-battery cir-
cuit, substantially as and for the purpose set
forth. .

2. In a jack and switch-plug for telephone-
switchboards, the combination of a spool of
magnetic metal, having an arm on the rear
end thereof, contact-tongues secured to said
arm and insulated therefrom and from each

3

other, a coil around said spool and connected
up in open circuit with a local test-battery,
with a switeh-plug having an insulated tip of
magnetic metal adapted to connect two of
the tongues on said jack, so as to close the
circuit between the coil surrounding the jack
and the local test-battery, a contact on said
plug adapted to connect with a third tongue
on said jack, and another contact insulated
from the first-named contact, adapted to con-
tact with the opening in said spool and close
the main-line circuit, substantially as and
for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM S. PACA.

Witnesses:
FRED KINFELDT,
H. J. CURTZE.
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