(No Model.) ‘ -7
A C. E. SCRIBNER. -
SIGNALING APPARATUS FOR TELEPHONE SWITCHBOARDS,

No. 550,765. “ Patented Dec. 3, 1895,

-
I

u@: f”” -JHI.;F

~
®
UWitunesses: 1 o N Jevontor:
e Yy . Slonner Chavtes T Jeribnes

SFEtara ey,

ANDREW B.GRAHAM. PHOTO-L!THO.WASKINGTOI‘I. De.




I0

15

20

25

30

35

40

45

50

UNITED STATES

Parent Orrice.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY, OF SAME PLACE.

SIGNALING APPARATUS FOR TELEPHONE;_SWITCHBOA,RDSI.

SPECIFICATION forming part of Letters Patent No. 550,765, dated December 3, 1895,

Application filed April 16, 1895,

To all whom it may concern.:

Beit known that I, CHARLES E. SCRIBNER,
a_citizen of the United States, residing at
Chicago, in the county of Cook and State of
Ilinois, have invented a certainnew and use-
ful Improvement in Signaling Apparatus for
Telephone-Switchboards, (Case No. 382,) of
which the following is a full, clear, concise,
and exact deseription, reference being had to’
the accompanying drawing, forming a part
of this specification.

My invention relates to the use of electric
incandescent lamps or other incarndescent
conductors in transmitting signals, its object
being to permit or cause the display of the
signal with a comparatively slight variation
of the signaling-current.

As is well known in the art to which my
invention pertains, an incandescent lamp or
other incandescing conductor when traversed
by a current somewhat less than its normal
current, is not illuminated. In other words,
a currentwhich is a comparatively large frac-
tion of the current required to bring the fila-
ment or ineandescing conductor to full illumi-
nation may be passed through the conductor

‘without pereeptibly illuminatingit. For ex-

ample, a filament or a conductor which re-
quires for ifs full illumination three-tenths
of an ampére will remain dark when trav-
ersed by two-tenths of an ampére. I have
made use of this characteristic of incan-
descent lamps by providing means for con-
tinuously exciting the lamp with a current

‘whichis barely insufficient to cause an illumi-

nation which shall constitute a signal, the
lamp being included in the signaling-circuit
inwhich atwill an additional current may be
created sufficient to cause the full illumina-
tion of the lamp—the display of the. signal.
Thus the signal-lamp may be excited to give
its signal by a current in the- signaling-cir-
cuit which is much less than the full current
necessary to illuminate the lamp and which
may be produced in a circuit of compara-
tively high resistance or with current of low
electromotive force.. ’ S
My inventionis designed to apply particu-
larlyin telepbone-exchange systems in which
a signal-lamp is included directly in each
line-cireuit for the purpose of indicating sig-
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naling-current in the telephone-line created
by or during the use of the telephone. Such
lines are frequently of high resistance and
the different lines of an exchange system are
of widely-different resistances. In adapting
my invention to this use I connect in the line-
circuit or in a branch from it at the central
station a signaling-battery and a small sig-
nal-lamp, the sub-station apparatus being
adapted to close the line-circuit only during
the use of the telephone. I connect ashunt-
circuit about the lamp and such a portion of
the signaling-battery that the current cre-
ated by the battery through the lampis barely
insufficient to illuminate the lamp. This
shunt should contain a slight resistance, a
resistance approximately equal tothat of the
lamp being sufficient.
cireuit is completed at the sub-station, the
lamp is traversed by sufficient additional cur-
rent to cause its illumination, and thus to
display the signal. Obviously if the lamp-
signaling circuit be of comparatively low re-
sistance, so that a considerable current is
created in it by closing the ¢ircuit at the sub-
station, the currentin thelocal circuit formed
by the lamp and its shunt need not be large,
or when thelines of the exchange system of
different resistances are to be supplied from
a common signaling-battery or from equal
batteries the normal currents through the
different signal-lamps may be so adjusted as
to strength that the lamps shall be uniformly
illuminated when displayed.

I have illustrated my invention in the ae-
companying drawing, which represents two
telephone-lines connecting sub-stations with
a central station and including signal-lamps,
together with the usual mechanism for estab-
lishing electrical connection between differ-
ent lines.

The sub-stations A and A’ are represented
as being equipped each with a telephone-re-
ceiver @ and a transmitter o’ and with a tele-
phone-switeh ¢?, which operates to close the
local circuit of the transmitter and to cloge
the line-circuit through the telephone when
the latter is removed from the switch-hook.
The apparatus of station A is connected by

line-wires 1 and 2 with the contact-pieces 6

and 0’ of a spring-jack ¢, located in a tele-
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phone-switchboard. The line conductor lis
extended through. an impedance-coil d and a
lamp-signal e to one pole of a battery or other
source f' of current. Theline conductor 2 is
connected through an impedance - coil with
the other pole of the same battery. The sig-
nal-lamp e may be located near the spring-
jack ¢, s0 as to be associated with the spring-
jack. Inshuntof the lamp and of a portion
of the signaling-battery a conductor 3 iscon-
nected, its terminals being connected with
conductor 1 intermediate of the impedance-
coil and the lamp-signal and with the battery
or other source of current at such a point as
to receive a suitable electromotive- force.
The conductor 3 includes a resistance-coil g,
having a resistance which may be approxi-
mately equal to that of the lamp. The rela-
tion between the resistance of the lamp plus
that of the resistance-coil ¢ and the electro-
motive force of the battery f/, includedinthe
circuit formed by the shunt 3 and the portion
of the line 1, including the lamp, should be
such that a current is maintained in this lo-
cal circuit not quite sufficient to illuminate
the lamp e.

The apparatus of sub-station A’ is con-

" nected by other line conductors 4 and.5 with
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aspring-jack ¢’ and a line-lamp ¢’ in thesame
switchboard. The line conductors are: ex-
tended to the poles of the common signaling-
battery . Asimilar local or shunt circuitis
arranged for the signal-lamp-to maintain it
near the point of illumination.

The switchboard is equipped with a pair of
double connecting-plugs i and i/ whose like
contact-pieces are united by two conductors
6 and 7, respectively. In each of these con-
ductors of the plug-circuit a condenser+ may
be included for the purpose: of maintaining
the independence of the line-signals of two
connected lines—that is, of preventing the
closing of the line-circuit at one sub-station
from operating the signal-lamp of the other
line: The plag-circuit 6 ¥ may also be-pro-
vided with the usual calling-key and source
of calling-current for operating a subscriber’s
bell and with a.listening-key for connecting
an operator’s telephone set with. the plug-cir-
cuit to enable her to communicate with the
subseribers. This apparatus is well: known,
being in general use, and need not be de-
seribed or illustrated.

In the normal condition of the apparatus
the plugs are withdrawn from: the spring-
jacks. Thetelephones at the sub-stations res
on the switch-hooks ¢?, whereby the-line-eir-
cuits are interrupted at. the contact-points of
the switch. The portion f' of the signaling:
battery included in the local circuit through

each signal-lamp maintains in each: lamp-a

current which- does notilluminate the lamp—
say two-tenths of an ampére.

Assume that subseriber at station A-wishes
o communieate with subseriber at station Al,
The first-mentioned subscriber by removing
his telephone from its switch-hook closes to-

-minated.

gether the line conductors.1 and 2 and thus
completes the circuit of battery f, the path
of the currentatthe sub-station being through
the induction-coil of the telephone-transmit-
ter o, the telephone a, and the switch a*. The

_greater portion of the current thus created

by thebattery f flows through the signal-lamp
e, the current being in effect added to that
already existing in the lamp-circuit. Assum-
ing that the additional current thus created
amounts to a little more than one-tenth of an
ampére, the line-lamp will now be fully illa-
Observing the illumination of the
lamp e, the operator answers the call and re-
ceives thesubseriber’s order in the usual way,
and finally completes the desired connection
between the stations: A and A! by inserting
the plugs  and 1/ into:the spring-jacks cand
¢, respectively. When the subscriber at sta-
tion A’ has removed his telephonein order to
communicate with: his correspondent, the sig-
nal-lamp ¢’ in that line also- is illuminated.
The lamps remain illuminated until, the con-
versation being terminated, the telephones
are replaced on their switeh-hooks. The ex-
tinguishing of both signal-lamps: is: inter-
preted by the attendant at the switchboard
as a'signal that the lines may be-disconnected.
If the resistance of the line-circuit 4 5 should
be different from: that of the circuitl 2, the
resistance of the coil ¢’ should be: adjusted
s0 as to give such a current in the local cir-
cuit through the lamp ¢’ that the- Jatter will
be illuminated by the additional eurrent in
the:line-circuit 4 5; to-the same degree: that

‘the:signal-lamp e is illuminated when itsline

is closed.. Forexample,if the line-resistance
of lines: 34 were such that thesignal-battery
alone was capable of creating a current of
two-tenths. of an ampére through' the lamp
then: the current normally traversing this
lamp through the local circuit might De re-
duced by the resistance-coil g’ to- one-tenth
of an ampére. Obviously the same adjust-
ment of current-strength: might be attained

by adjusting the electromotive: force in the
local circuit, the number of cells #* included

within the loealcircuit being suitably varied.

Although LIhavedescribed my invention in
connection with telephone-lines- and for sig-
naling purposes therein, it is clearly applica-
ble for numerous other purposes and in other
combinations:

I claimas new and desire to secure by Let-
ters Patent——

1. Thecombination with:-an electric signal-
ing eircuit including: a source-of current and
a signaling instrument adapted to be: dis-
played when excited by a predetermined cur-
rent, of a shunt about the' signaling instru-
ment forming, with-a portion-of thesignaling
circuit, a closed local circuit through the sig-
naling instrument including a source of cur-
rent, the current in the local circuit being al-

“most sufficient to display the signal, substan-

tially as described. ‘
2. The combination in a signaling circuit
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including asource of signaling currentand di-
vided at one point into two parallel branches,
of an electric incandescent lamp in one
branch, a resistance coil in the other branch,
and a source of current in one of the branches,
the normal current through the lamp being
adjusted to be insufficient to illuminate the
lamp, substantially as described.

3. The combination with a telephone cir-
cuit, of a source of current permanently in-
cluded in the circuit, and means at the sub-
station for closing a normal interruption of
the circuit, the signaling circuit-being divided
at one point into two parallel branches, an in-
candescent lamp included in one of said
branches, aresistance coil in the other branch,
a source of current in one of the branches, the
strength of the current produced in the Iocal
circuit formed by the two branches being so
adjusted with relation to the signaling current
in the entire signaling circuit that when both
circuits are closed the current through the
lamp is sufficient to illuminate it, substan-
tially as described.

4. The combination with several telephone
lineshaving different resistances,eachinclud-

ing a source of electric current and normally
open at a substation, and each divided at one
point into two parallel branches, of a signal
lamp in one of each pair of parallel branches
and aresistance coil in the other, and a source
of current in one branch of each pair, the re-
sistance and electromotive force in each local
circuit through a signal lamp being so adjust-
ed to each other that the normal currents
through the different lamps and the signaling
currents in the corresponding lines illuminate
the different lamps to the same degree, sub-
stantially as described.

5. The combination with a telephone circuit
extending between central and substations, of
apartially excited signaling instrument in the
circuit at the former station, and means actu-
ated by the removal of the telephone fromits
support for the complete excitation and op-
eration of the said signal. ‘

In witness whereof I hereunto subseribe my
name this 3d day of April, A. D, 1895.

CHARLES E. SCRIBNER.

Witnesses:

ErrA EDLER,
Duxcan E. WILLETT,
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