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UNITED STATES

PaATENT OFFICE.

-

WILLIAM W. DEAN, OF ST. LOUTS, MISSOURIL ASSIGNOR TO THE BELL TELE.

PIIONE COMPANY OF MISSOURI, OF SAME PLACE.

TELEPHONE-EXCHANGE SYSTEM.

SPECIFICATION fofming' part of Letters Patent No. 564,328, dated J uly 21, 1896.
- Application filed April 10, 1896. Serial No, 586,929, (Wo model.) '

To all whom Tt may concern.: |
Be it known that I, WiLLiam W. DEAN, a
citizen of the United States, residing at the
city of St. Louis, in the State of Missouri, have
invented a certain new and useful Improve-
ment in Telephone-Exchange Systems, (Case
No. 9,) of which the following is a full, clear,
concise, and exact description, reference be-
ing had to the accompanying drawings, form-
ing a part of this specification. |

In telephone-exchange systems in which
centralized batteries are employed forsupply-.

ing the transmitter- circuits, it is desirable
that the current should be practically of the
same strength in each of the different trans-
mitter-circuits of the system, for example, a
current of half anampere. Inorderthat this
desirable result may be secured, it has been
common heretofore to adjust the resistance
of the lines supplied by the common battery

to as nearly a common standard as might be.

practicable. Thus compensating resistance
would be added to the circuit of the shorter
lines of an amount sufficient to bring the re-
sistance of said lines up to that of the longest
lines. Such a system is illustrated and de-
scribed in United States Letters Patent No.
041,077, granted me June 18, 1895, for tele-
phone system, in which system, it will be ob-
served, a centralized battery is connected
with the connecting-cords. It is also desir-
able that practically the same current should
be directed through the different subscribers’
individual annunciators at the central office,
and the same may be said as to the clearing-
out annunciators or indicators. |
My invention herein relates to apparatus
whereby the voltage of the battery or source
of electrical energyis adjusted with reference
to the resistance of the several lines, so that
lines of ‘a particular resistance may be readily
connected with battery of the desired voltage,
and lines of a greater resistance may be sup-
plied with battery of an increased voltage, so
that the battery-current directed over any
given line of the system to a transmitter-cir-
cuit or through the individual annunciators
or clearing-out annunciators may be of the
desired standard as to volume. In carrying
out my invention I preferably connect bat-
tery of proper voltage to a connecting piece

or terminal of the individual spring-jack of
each of the subscribers’ lines, the voltage or
amount of battery connected at the different
terminals being greater or less according to s5s

the greater or less resistance of the differ-

ent lines respectively. When connection is
made at any spring-jack with a plug of any
pairof cords, current of the required amount
will be directed over the line from the termi- 6o
nal of the spring-jack in which the plug has
been inserted,as will be hereinafter more fully
explained. By the use of my invention the
necessity of employing compensating resist-
ance 1n the circuit of the short lines is avoided 63

‘and with great saving of battery energy. -

Moreover, when incandescent lamps take the
place of either the clearing-out annunciators
or other indicating devices, the volume of the
current is controlled in a more efficient and 7o

‘satisfactory manner than has been heretofore

possible where compensating resistances have
been relied upon in connection with such in-
dicators.

My invention will be more readily under- 75
stood by reference to the accompanying draw-
ings, in which—

Figure 11s a diagrammadtic illustration of a
telephone-exchange system embodying my
invention. Fig. 2isa diagrammatic illustra- So
tion of the connections at the switchboard
more in detail.

- Like letters and numerals indicate like
parts in both views.

The subseribers’ stations A and B are con- 8g

‘nected with the cenfral office by the limbs 1 2

of a metalli¢ circuit terminating at the sub- _
scribers’ stations in the switch-hooks ¢ and
the insulated contacts ¢’ and at the central
office in the line-springs b b’ normally in con- go
tact with anvils constituting terminals of the
branches 35 3, grounded through the battery c,

and which include the individunal indicators

¢ d. At each subscriber’s station the con-
ductor 4 includes the secondary of the induc- gg
tion-coil and the receiver, anvils 1* gnd 2°
constituting terminals thereof adapted to in-
clude said conductor with its receiver and
secondary coil in circuit with the line con-
ductors 1 and 2, when said receiver has been oo
removed from its switeh-lever, as shown. Af

the central office an answering-plug f and a
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connecting-plug g are employed, each of which

is provided with three contact portions, the
tip ' and sleeves f~
being adapted to make contact, respectively,
with line-springs b b’ and thimble / of the
spring-jack of the calling subsecriber, while
the tip ¢’ and sleeves ¢* ¢° of connecting-plug
g are adapted tomake contact with the springs
b U and sleeve 2 of the spring-jack of the
called subscriber. The tip f'and the sleeve
£? constitute terminals of the strands 5 and 6,
in series with which is included the primary
helix ¢ of the repeating-coil 7 and across which
the operator’s telephone set & may be bridged
by depressing the key %&'. The calling-sub-
seriber’s clearing-out indicator s is included
in a strand 7, terminating in the sleeve f* of
plug £ and at the middle of the helix 7.

The tip ¢’ and sleeve ¢* constitute termi-
nals of the strands 8§ and 9, in series with
which is included the secondary helix 2® of the
repeating - coil 7. The called - subscriber’s
clearing-out indicator m is included in a
strand 10, terminating in the sleeve ¢g° and at
the middle of the helix 7°. A ringing-key n
is included in the strand 8, adapted when de-
pressed to bring the grounded calling-gener-
ator o into circuit with the called-subscriber’s
bell p. |

Subscriber A, desiring communication with
subseriber B, removes his receiver from 1its
hook, thereby closing circuit from the ground-
ed battery ¢ through hisindividual indicator
d by a portion of the conductor 11, conductor
3, line-springs b b', lines 1 2 leading to substa-
tion A, then by conductors 4 and 12 through
the primary helix ¢ of the induction-coil to
ground ¢'. The operator in response to the
signal conveyed by the individual indicator
inserts the answering-plug fin the spring-jack
of the calling subsecriber, thereby removing
the individual indicator from circuit.

operator by depressing key % throws her tel-

45
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ephone set into circuit with the calling-sub- -'

scriber’s telephone set to ascertain the con-
nection desired, the transmitter of the calling
subseriber receiving its battery supply from
the grounded battery c, the path of the cur-
rent from which may be traced from said bat-
tery over conductor 11, thimble £, sleeve f° of

the halves of the helix 7/, strands 5 and 6,
sleeve 72, and tip /' of plug £, line-springs b ',
line conductors 1 2, thence by conductors 4
and 12 through the two halves of the trans-
mitter-circuit in parallel, to ground ¢q', a re-
tardation-coil ¢®> being provided in the bridge-
strand 12, permitting the battery-current to
flow through said strand and transmitter-cir-
cuit, but obstructing the passage of voice-
currents.

The apparatus and circuits employed at the
subsecribers’stationsin the present system are
similar to those illustrated and described in
the above-mentioned Patent No. 541,077. Im-
mediately upon the insertion of plug fwithin
the calling-subscriber’sspring-jack, the clear-

3 of answering-plug f

- transmitter-circuit at said station A.

| erouped together.
‘nature of a cross-connecting board, upon
“which are provided binding-posts 7' ', &e.,

The |

with the bus-bar 7°.
other spring - jack switches are connected,

ing-out indicator s is included in circuit be-
tween the grounded battery ¢ and the ground
g at station A. It will be observed that the
circuit thus formed includes only a portion
of the battery ¢, the amount being that re-
quired to supply the required current to the
The
operator having ascertained the connection

desired by the subscriber A ingerts connect-

ing-plug ¢ in the spring-jack of the subscriber
wanted, as shown, and by depressing key 7
directs current from generator o by wire 8
and limb 1 of the telephone-line of station B
through the bell p at station b.

Subscriber B, on removing his telephone
in response to the signal, brings his telephone
into circuit, current from the battery c being
directed through the clearing-out annuncia-
tor 1 and over thelimbs 1 2 of the telephone-

line of station B to supply current to the

transmitter-circuit at station B, as shown.
The telephone-line of station B being the
longer line, all the cells of battery c are shown

as included in the circuit thus formed, while

the telephone-line of station A, being of less
resistance, requires only a portion of battery
¢ to supply the required current to the trans-

. mitter-circuit.

In Fig. 2T have illustrated, somewhat in de-
tail, apparatus whereby the lines of different
lengths and resistance may be grouped, those
of approximately the same resistance being
I provide a board + in the

These bus-
ferent parts of the

and bus-bars 72 7% r* 12 28 27 517,
bars are connected with di

battery, the pressure or voltage at each bus-
bardepending upon the number of cells of the
hattery eonnected therewith, thatis, the pres-

sure at bus-bar 7* will be least, and so on, the
pressure increasing in the order of the nu-
merals, and being greatest at bus-bar »°.

I have indicated the spring-jack switches
of five telephone-lines in Fig. 2, the thimbles

I R R hA R thereof being connected, asshown,
by wires13 141516 17 to the proper bus-bars.
Thus it will be assumed that the telephone-
lines of the switches whose thimbles are in-
. ~dicated by &' and 1? are the longest lines of
plug £, strand 7, thence in parallel through |

are therefore connected
The thimbles of the

the system. They

each in a similar manner, to bus-bars where

the required pressure or voltage will be found,

that is, wires 13 and 14 represent a group of
the longestlines, while the three wires marked
18 represent a group of the shorter lines or
lines of least resistance, and they are accord-

ingly connected with bus-bar %

In Fig. 2 T have also shown Incandescent
lamps d d connected in circuit, to take the
place of the individual annunciators simi-
larly marked in Fig. 1.

It is evident that by my system of adjust-
ing or proportioning the battery to the lines
according to their resistance uniform cur-
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rent will be supplied to the incandescent
lamps when used as signals.

By thus regulating the pressure or voltage
accordm@ to the 1e51st&nce of the various
lines, substantlal savingiseffected in battery,
and the liability to rupture the lamp-fila-
ments when used as signals and the objec-
tions which result from lack of uniformity
in current at the transmitter-circuits avoided.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent—

1. A telephone-line provided with a trans-
mitter-circuit at a subscriber’s station there-
on, a spring-jack switch having two line
springs or terminals .to which the different
limbs of the telephone-line are connected re-
spectively, and a third contact piece or ter-
minal for said spring-jack, and a battery con-
nected with the last-named terminal, in com-
bination with a connecting-plug having three
contact parts-adapted toconnectrespectively
with the terminals or contacts of the spring-
jack switch when the plug isinserted therein,
sald plug being provided with cord-circuits,
whereby on inserting the plug in the switch
current 1s directed over thé two limbs of the
telephone-line in multiple to supply current
to the transmitter-circuit.

2. Thecombination with several telephone-

lines, the resistance of said lines being differ-.

ent, and transmitter-circuits being provided
at the subscribers’ stations thereof, of spring-
jack switches at the central office one for each
of said lines, said spring-jacks being each
provided with twoline-terminals, one for each
limb of the telephone-line thereof, and with
a third contact or terminal for a battery con-
nection, battery connected with the different
battery-tel minals of the different spring-jack
switches proportioned as to voltage according
to the resistance of the different 11ues respec-

tively, in combination with pairs of cords and
plugs, adapted on making connection with
the spring-jack of any one of the lines to di-
rect current over the same tosupply the trans-
mitter-circuit thereof, whereby the current

directed over the different lines i 1s made prac:

tically uniform.

o. The combination with a centralized bat-
tery, of contacts, as /° h3, of spring -jack
switches of two different telephon e-lines, said
lines being of different resistance, the con-
tacts, as hE i’, being connected with different
portions of the battery according to the re-
sistance of the lines, and switching apparatus
adapted to unite the telephone-lines for con-
versation, and, at the same time, to direct
current over said lines to supply the trans-
mitter-circuits thereof, whereby the two lines
when connected are supplied with current of
a standard value from the same battery.

4. The combination with a centralized bat-
tery, of contacts, as 0 0’ h and b b’ h, of spring-
Jack switches of two different telephone-lines,
sald lines being of different resistance, the
contacts b b' b b being the terminals of such
lines and the contacts % % being connected
with different portions of the battery accord-

ing to the resistance of the lines, repeating-
coils 7' and 72, pluﬂ's f and 9 provztded with
three contacts /' 7+ f3 and ¢’ J g%, contacts 1
and f* and contacts ¢’ and-¢® being respec-
tively connected with the terminals of the re-
peating-coils?' and *and respectively adapted
to engage with the line-terminals 6 6' 6 b’ and
contacts f® and ¢ being 1espect1vely COn-
nected with the middle pomts of coilse’ and 77
and adapted respectively to engage with the
contacts A~ h, the said plugs being thus
adapted to unite the telephone-lines for con-
versation and at the same time to direct cur-
rent through the spring-jacks and repeating-
coils thence over the said lines to supply
the transmitter-circuits thereof, whereby the
two lines when connected are supplied with
a current of standard value from the same
battery.

In witness whereof I hereuntosubseribemy
name this 4th day of April, A. D. 1896.
WILLIAM W. DEAN.

Witnesses:

WM. J. WOERELK,
VW. K. HARRKNESS.
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