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UNITED STATES

PaTENT OFFICE.

CHARLES E. SCRIBNER, OF CIIICAGO, ILLINOIS, ASSIGNOR TO TIIE WESTERN
ELECTRIC COMPANY, OF SAME PLACE. -

TESTING APPARATUS FOR MULTIPLE SWITCHBOARDS.

SPECIFICATION ;.ormmg part of Lettets Patent No. 489,099, dated J anuary 3, 1893
Application filed June 19, 1888. Serlal No. 277,659, (No mndel.)

To all, wkom it may coneern:
. Be it knowrithat I, CHARLES E. SCRIBNER,
a éitizen of the Umted States, residing at Chi-
cago, in the county of Cook and State of Illi-

5 nois, Bave invented a certain new and useful-

Improvement in Testing Apparatus for Mul-

tiple Swrtchboards, (Case No. 173,) of which

thefollowing is a full, clear, concise, and ex-

act description, ﬁeferenee bemg had to the ac-

o companying drawi 1nvq, formmw a part of this
specification:

My invention is deawned to provide ready’
and efficient means for determining at one
board whether any given lineisjnuse. This

15 I accomplish by connecting the lines at the
central office to a ¢ommon line including a
~eurrent generator, by means of which alter-
“nating or undulatmy direct currents aresent
in’ derwed circuit over the telephone lines,

20 andtesting apparatusandcircuitssoarranged
that when a connecting plug is inserted in
any springjack of a line, the effect will be in-
dicated to the operator on connecting the test

- plug of the testing apparatus with the spring

25 -of any other springjack switch of the line in
use.

In Figurel Ihaveshownthree subseribers’
stations and their lines connected with two
multiple switchboards, the connecting and

3o testing apparatus being shown at the second
board in detail. Fig. 2is adiagram illustrat-
ing the circuits of the telephone lines at the
central office more in detail, a rotary circuit
changing device being shown as a part of the

35 testing apparatus in place of the pendulum
_cireuit changing device shown in Fig.1. Fig.
3 is a sectiontal view of anordinary loop plug.
Fig. 4 is a detailed view of the test plug in-
serted in a sprinfrjack switch so as to bring

4o its tip only in contact with the spring of the
switch without lifting said spring from its
normal ground contact.

Like palts are indicated bysimilar letters

and numerals of 1efemnce throughout the
45 different figures.

The metalho cireuits of stations 1 and 3
eonsist each of two branches, one branch ex-
tending normally from ground at the sub-

_ - seribey’s station through the spring and con-
so tact of eacly ol tho switches of the line, and
thenee through an annuneciator to the com:-

. at both ends. .

‘of the line.
.connected to a generator fincluded in a com-

mon ground line including the generator, the
othe1 branch being norma]ly open at both
ends extending from the subscriber’s station ,
to the msuldted frame or test piece of each of 55
the springjack switches of the line. :

The cireuit of station 2 consists of a lme
grounded at the subscriber’s station and ex-_
tendmo* through the spring and contact of
each of the svntches of the line 4t the central 6o
office and through an annunciator to the |
ground line contammv the generator. The
msulated frames or test pieces.of the spring--
jacks of the line connected with station 2 are
simply connected together by a hne grounded 65
at the central office. -

The only practical dlffelence between . a
grounded circuit, as the eircuit of station 2,
and ametallic eir cnit, as the eircuit of statlon
3, is that in one case the circuit is completed 70
throutrh the ground a pomon of the way,
wIInle in the other the. entire circuit xs me-

tallie

I will now desembe the cireuit of stdmon 3
as illustrated in detail in Fig. 1. Beginning 75 -
at the ground ecantact of the telephone switch
of statlon 3, cireuit may be traced through
the generator and bell over limb a throuvh
the spring and contact of switeh b upon the
first board; thence through the spring and 8o
contact of wntch cof the second board and
thence through an annuneciator ¢ to the com-
mon line e including the generator f. The
other limb ¢ of the metallic circuit of station
3 extends from a contact near an upper con- 85
tact point of the felephone switeh, through
the telephone and thence to the insulated
frames or test pieces of switches b,¢. This
limb ¢, it will be observed, is nonnally open
On the second switchboard I 90
have shown an ordinary pair of loop plugs
and their double stranded flexible cords, in
connection with a listening key I of well-
known construction. Any two. lines may be
conmggted together in the ordinary manner 95
by inserting the plugs info ‘the springjacks
The line a, as above stated, is

mon ground wire e. Trom dilferent sides of
this "enemtm T provide branch circuits to 100
dllfelent parts of the commutator or circuit
changer of the testing apparatus.- In Iig. 1



' 65 eccentric ! is in, the position showm,
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“this cireuit - changer is designed'to be oper-
ated by a pendLlum % whlch swings between
“the terminals 4/ and * of the branches 4* and
7* from the dltferent sides of the generator.
5 The pendulum.Zis connected with the cireuit
I whieh includes a rhéotome and a telephone,
the other terminal of circuit k being a test
plug %’ (for detailed view of test pluo"k’ see
Fig, 4). In Fig. 1 the circunit k is’ connected.
10 with the telephone by means of an induction
coil or converter k% As the pendulum vi-
‘brates the branches 7* and 4* ave alternately
_connected with-cirenit k. -
In Fig. 2, in place of the pendulum I have
ig sﬁown the eccentric ! which is driven, con-
stantly by any suitable means.
position shown, branch #° is open and cirecuit
k is connected directly with branch ¢* through
-spring I’. " The eccentric ! may ‘be in verti-
20 cal eross section of the form shown, cut away
sothatonly about onehalf of its circumference
will come against spring !’ as the eccentric
rotates.. Thus during one half the rotation
of the eccentric I, conunection is made be-
25 tween cirenit & and branch 4 through the
spring I’ which is,during this time,separated
from the econtact of branch ¢*. During the
remaining porticn of its revolution the eut
away poriion being opposite the spring I’ al-

‘30 lows spring ! to close upon the contact of:

branch 2* while branch<®is disconnected from
springl. Thus the branches ¢* and 4! are al-

" -ternatively connected with the circuit % asthe
eccentric { is turned.

5 - Inpractice thegenerator f will be construct-
‘ed to send alternating or undulatory direct
currents over many lines. The ecurrent sent
over any one line is, therefore, necessarily of
low electro-motive force and would not oper-

40 ate a telephone pliced directly in the circuit

of one of the lines. While the currents sent

over the lines by the generator are alternat-

ing or undulatory direct the changes in.

stren gth or direction are,comparatively szpeak-
45 ing, bmdual as dlstmgulshed from abrupt,
and these changes take place so slowly that
although aeting upon the telephone included
in eircuit even tothe extent of causing move-

ments of the diaphragm of the telephone 1]

sc have discovered that these movements will
be of such character as not to cause any sound
to one listening. I therefore p10V1de a rheo-
tome or v1bxator in the test circunit % so that
the character of the current present may be
55 indicated by the te]epnone 111c111(1e<1 in said
circuit %.

- In Fig. 2 the plug %’ is shown eonnecteq
with'a spring of a switch of line ¢ as in the
act of testing. As all the other switches in-
60 cluded. in the line ¢ are closed, current will
‘be sent from generator f to the txp of test piug
F’, thence througn the teleplhone and rheo-
tome included in circuit % to spring I’ and
thence by branch #* to the generator when the
When,
however, the eccentriel is electrically gopnect-

When in the-

ed with spnnv 7 and lifts sald spring ! from
contact with branch 4, the current will be
sent from generator f thxotwh branch 8 to
eceentric ? and spring V' thence through ecir-
cuit & to the tip of pluv k’; thence %o the
spring of the springjack in which test plug
k' is inserted and thence over line a to
ground at station 8. The operator listening

at the telephone will thus hear a constant

hum or buzzin the telephone included in cir-
cuit k. In case telephone line o were ¢on-
nected with another line at 'a spring jack
switeh either in front or back of. the switch
in which test plug %’ is inserted, the circuit
of the generator f through eirenit % would be
interr upte@ at each turn of the eceentric [ or
at each stroke of the pendulum <. Thus, sup-
pose the spring of switech m lifted -from its
contact. The circuit of generator f will be
found open at said spring of switch m and
also at the spring I’ when the eccentric is in
the position shown. Therefore, during half
the revolution of eccentric /, no current will
be sent - through eircuit k. When, however,
contact is formed between eceentmc [ and
spring ¥, the circuit from generator f may be
traced through branch <% to circuit k; thence
to the test plug &’ and thence over line o
to ground at station 3. With the line a ¢
open thus at switch m back of the switch in
which the test plug k" is inserted, the derived
circuit from generator f will be closed inter-
mittently through the rheotome and fele-
phone in circuit & and the operator listen-
ing at the telephone will hear the hum inter-’
mittently instead of continuously,; as is the
case when the line ¢ is free. The same ef-
feot will be produced in the telephone when
a springjack n in front of the one in which
the test plug is insertedis open, butby means
of different connections; that is to say, sup-
pose the spring of switch n separated from
its back contact; current from the generator
J would then be ‘sent through the eut off por-

tion of line a to the tip of tebt plugk’,; thence .

through circuit i to spring I, thence to branch
i* and thenece to the Ueneiator with the eccen-
tric.in the position shown. When the spring
U ig lifted from its contact with branch 44 no
current would be sent through the cireuit k,
since though the contact would be complete
between branch ¢* and the spring //, still the
circuit would be found open at the back con-
tact of switeh n. Thus as the eccentric ro-
tates, the circuit of the generatorthrough the
rheotome and telephone would be closed in-
termittently and the operator listening at the
telephone would hear an intermittent hum or
buzz.. Therefore the operator would know
that the line was in use whenever the hum in
the telephone should beintermittent, the con-
stant hum or continuous hun, as before de-
scribed, both indicating thatthe line was frec.
The rate of revolution of the eccentric and of
oscillation of the.pendulum are stich thatthe
intermittent hum or buzz caused when the
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subseriber’s telephone is in eommunication
may be heard several times by
during the time that the tele-
phone receiver would be held to the ear for
the test. The currents are slowly ehanging,
alternating or undulatory direct.

ITaving thus deseribed my invention, I
claim as new and desire to secure by Lelters
Patent: ' B

1. The combination with a telephone line
extending through a series of switches, of a
current generator connected with said line for

-sending an undulatory direct or alternating

current of low electrowmotive force upon said.
line, a test circuit including a telephone and
rheotome and a eircuit changing device for
alternately connecting said test eirenit with
different sides of said generator; whereby, on
closing said test cireuit with any springjack
switch of the series the operator listening at
the telephone may make a test to determine
whether the line is in use. o -

£. The combination with the eireuit includ-
ing the rheotome and teleplione connected at
oneendwiththespring of oneof thespringjack
switches in a telephone line and with a cir-
cuit changing deviee at the other end, of a
generator current connected with said tele-
phone line to send undulatory direct or alter-
nating currents thereon and branch circuits
from different sides of said generator to the

circuit changing device; whereby it may be
determined whether the telephoneline is con- 1

nected or in use, substantially as and for the
purpose specified. - .
3. The combination with several telephone

lines connected each through a different se-

ries of springjack switches to a common
ground line inelnding a generator, of a test-
ing apparatus which is alternatively con-
nected to different sides of said generator at
one end and provided with a test plug at the
other end for connecting with a springjack
switch of any one of the lines; whereby it
may be determined by listening at the tele-

phone of the testing apparatus when the test

plug is connected with a spring of any tele-
phone line, whether said line is open at any
other of its seriesof gpringjack switches, sub-
stantially as and for the purpose specified.

4. The combination with a telephone line
extending through a series of switehes, of a
current generator connected with said line for
sending slowly changing alternating or un-
dulatory direct currents over said iines, a
rheotome, a cireuit changing device, and a
telephone, whereby the presence of .said cur-
rents will be indicated only when the rheo-
tome is connected in ecirenit with said tele-
phone. ’

Inwitness whereof Ihereunto subseribe my
name this 15th day of June, A. 1. 1888,

: CITARLES E. SCRIBNER.

Witnesses: '

GEORGE I”, BAKTON,
CHaS. C. WOODWORTH.
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