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SPECIFICATION forming nart of Letters Patent No. 412,145,dated December 9, 1890.
Apvlication filed November 23, 1888, Serial No. 291,659, (No model)

To all whony o maly concerm:
Be it known that I, CHARLES L. SCRIBNER,
a citizen of the United States, residing at Chi-
“cago, in the county of Cook and State of Illi-
¢ nois, have invented a certain new and useful

Improvement in Multiple-Switeh-Board Sys-

tems, (Case 176,) of which the following 1s a
full, clear, coneise, and exact description, ref-
erence being had to the accompanying draw-

1o ings, forming a part of this specification..
My invention relates to that class of multi-
ple-switeh-board cireunits in which metallie
telephone-lines and single-circuit or grounded
lines are connected with the same exchange.

1z In my Case 175, filed October 15, 1855, Se-

rial No. 288,140, I have described and claimed

operator’s apparatus and circuits, soarranged
as to avoid the effects of induced currents
from other circuits in connection with a uni-
50 form test for all the lines. When two lines
are looped together in metallic circuit, the

opposite sides of the metallic circuit thus

formed are connected to ground on one side
through a self-induction coil and on the other
2z side through a self-induction coil and test-
battery. In my said case, however, 1 found
it necessary to provide a special plug for
making the tests, since tire regular connect-
ing-plug of each pair could not be used ior
30 testing in case a metallic-circuit subseriber
called for a single-circuit subseriber, as In

such case there would be a false signal re-

sulting from the circuits connected with the
test-battery.

My invention herein is designed to avold
the necessity of using a special test-plug.
This T accomplish by means of a condenser
placed in the cireuit of the operator’s tele-
phone-set and a proper switehing device.
so The telephone-circuits and the subseribers’

outfits may be the same as illustrated 1in sa1d

prior application, and a self-induction device
corresponding in capacity to that ol the tele-
phone proper may be used to preserve the
balance when the telephone is connected with
the circuit. The different strandsof thecon-
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necting-cords ave also connected each throu oh
different self-induction coils to ground, and
a test-battery whiech may be common to a
o large number of cords is provided in one of

said branch ground connections, the same as
described in my prior application.

The loop-switch which I preferably employ
is of special construction, and the circuits
connected therewith are so arranged 1n con-
nection with the condenser that one loop-plug
of a pair may be used for answering any sub-
scriber’s call, while the other loop-plug of the

pair may be used in testing the line called

for and in making the connection therewith.
The loop-plug of a pair which is connected
with the calling subscriber’s line 1s some-
times spoken of as the “answering-plug,”
while the other plug—that is, the one used to
connect with the called subscriber’s line—1s
sometimes termed the “connecting-plug.” 1t
is the connecting-plug that I use in testing
the line called for. |
When the operator’s telephone - set 1s
switclhed into eirveuit of any pair of cords by
means of the ecam-lever, the condenser is
brought in the strand connecting the tips of
the cords—that is tosay, in the strand which
connects together the terminals of the two
plugs, which are designed to be connected
with the springs, respectively, of the spring-
jack switehes of any two lines with which
they are connected. WWhen the answering-
plug is inserted to connect with any calling
subseriber’s line, a circuit is formed from the
test-battery to the sleeve of said plug, and
thence connection is made with the several
test-pieces of the line, and thence the circuit
may be traced over the limb of the metallic

cireuit connecting with said test-pieces to the-

subscriber’s station, and thence back overthe
other limb of the metallic circuit to the spring
of the switch in which the plug is inserted,
and thence to the tip of the plug,and thence
through the condenser to the tip of the an-
swering-plug of the pair. The condenser be-
ing charged Dy the test-battery,when the con-
nection is first made the test-battery will be
shut off frcm the tip of the connecting-plug
at the condenser. Voice-currents may, how-
ever, be sent through the condenser. ''hus,
by throwing the loop-key in proper position
the operator’s telephone will be brought into
circuit with the calling subscriber and the
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ceived by the operator. The operator having
received the order at once applies the tip of
the connecting-plug to the test-piece of the
line called for. As before stated, the test-

battery with respect to the circuit of the

calling subscriber’s line is shut off from the

tip of the connecting-plug at the condenser.
Therefore if there be nocurrent present from
some other source at the test-piece to which
the tip of the plug is applied, there will be
no sound heard in the operator’s telephone

when thus connected therewith, for the rea-
son that the operator’s teleplione is con-

nected with the strand of the cord which
connects to the tip of the connecting-plug at
a point between the condenser and the said
strand, even though the line tested were a
single-wire circuit having its test-pieces con-
nected together and through resistance to
ground. 'I'herefore the operator making the

test and hearing no sound will know that the

line is free. On the other hand, if the oper-

‘ator hears a click in her telephone when

the test is made she will know that battery
i1s connected with the test-circuit of the line
called for, and this will indicate that the line
1S busy. | | |
My invention is illustrated in the accom-

panying drawings, in which Ficure 1isa dia-
P £ 2, S

gram 1llustrative of three telephone-lines—

two metallic and one single—connected with |

three different switch-boards at the central
office in connection with the operator’s ap-
paratus and circuits at two of the boards em-
bodying my invention. Fig. 2 is a detail
view of the ecircuits of a single pair of cords,
the springs and contacts of the loop-switch
connected therewith being shown in perspec-
tive. Iigs. 3 and 4 are elevations of the dif-

ferent sides of the cam-lever loop-switeh in

detail.
Like parts are indicated by similar letters

‘of reference throughout the different ficures.

I will first describe the operator’s appara-
tus, as illustrated in Figs. 2, 3, and 4. The
answering loop-plug ¢ is shown inserted in a
switch. The other plug 0 of the pair is shown
with its pair touching a test-piece as in the
act of testing. T'he circuit between the tip of
the plugs b and a may be traced as follows:
IFFrom the tip of the plug b bystrand ¢ to call-

ing-key d, thence to contact e and spring f

of the switch, thence through the condenser
g to contact 4 of the switeh, and thence to
spring ¢ of the switech, and thence to the
other calling-key k&, and thence to the tip of
plug a. The circuit between the sleeves of
the plugs may be traced directly by strand /.
The ground branch m is permanently con-
nected through a self-induction coil with the
strand ¢, while the branch n is permanently
connected with the strand /[ through a self-
induction coil and test-battery o. Between
the condenser g and the spring 7 of the switch
a ground circuit or branch is provided, which
passes through the operator’s telephone, thus

connecting the telephone with the strand ¢ |

449,145

| when the switch is in the position shown.

I'rom the strand / a branch p connects with
the contact p” and spring p* of the switeh,
spring p* being permanently connected with

a self-induction device % included in a

ground circuit. When the telephone is con-
nected with strand c, the correspondinz self-
Induction device p?or “dummy telephone-set,”
as it has been sometimes called, is connected
in a similar manner with the strand . When
theleverqgof theswitchisthrowndown,thecon-
nectionsof thesprings arechanged, the Springs
J and p*being separated from iheir contacts e
p’,respectively, while spring % is at the same
time disconnected fromits contact 2 and closed
toitslowercontactqg’. Inthis mannerthe tele-

phone, as well as the corresponding dummy -

set, may be disconnected from the strands of
the cord and the portion of the operator’s tele-

‘Pphone-circuit containing condenser g cut out,

the circuit of cord ¢, however, being com-

pleted through the clearing-out shutter (3,

contact ¢’, and spring ¢ direct. Thus when
the lever is thrown down we have direct cip-
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cuits through the strands of the cords, the

cord / Dbeing, however, provided with the
ground connection 7 through the self-induc-
tion coil and test-battery o, while the other
cord ¢ i1s provided with the connection m
through a similar self-induction coil. The
catling-keysd k& are of theusual construction.
By depressing key d current will be sent over
the circuit connected with the tip or plug b,
while on depressing key & current will be
sent from the generator over the circuit with
which the tip of plug a may be connected.
It will be seen that theswitching device, oper-
ated by lever g, consists of three springs £ ¢ p2.
The cam at the lower end of leverq is placed
in position to force the springs f and pLaway
from contacts ¢ and p’, respectively, and at
the same time separate spring ¢ from contact
h and close the same upon contact ¢’, when
the lever is thrown forward. When the le-
ver is up, the springs, by their own tension,
are brought to the positions shown in Figs. 2,
3, and 4.

Referring now to Fig.1, it will be seen that
telephone-line 7 extends in two branches or

limbs to the central office, the limb 7’ being

connected through thesprings of the switches
contact of the switech 7' through the indi-
vidual annunciator 7 to ground. Limb 79
18 connected with the frames or test-pieces
of said switches 1? #% 7%, The single-wire cir-
cuit 7" extends from the subseriber’s station
thereof through the springs and ‘contacts of
the switches 78 #9919 and from the contact of
switeh +° through the individual annunei-
ator 7' to ground. The rings or test-pieces of
switches 7° 7% 71 are permanently connected
together by test-wire % Said test-wire S, in-

stead of extending back tosubscriber’s station,
asisthe case with respect to metallic cireuits,
is connected directly to ground thron ghresist-
ance 7%, The metallic circuit 7' extends

7* v° 7% on the different boards, and from the
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from the subseriber’s station thereof in two | shown at the last board, the answering-nlug

branches through switches 7, ' and !¢ the
same as described with respect to metallic cir-
cuit », the individual annunciator »®* being in-

5 cluded in the limb or branch which passes
through the springs and contacts of the
switches. Theoperator’sapparatusat the last
board I haveletteredtocorrespond withthe let-
teringof Fig. 2. Similarapparatusisprovided

ro atthe first board, the pair of plugs ¢’ 6" being
shown inserted in spring-jacks »* 7% respect-
ively, to switch the telephone-lines » ' to-
oether. The cam-lever s is thrown up and
the operator’s telephone at the first board 1s

15 disconnected from the united circuits of the
two lines, while the clearing-out annunciator

s’ isincluded in the circuit. The test-battery

o is connected to the strand //, which con-
nects together the sleeves of the plugs o’ §’.

20 The resistance ¥ in the test-circuit +'* is so
oreat that only a small amount of current
will pass from the battery oto ground through
said resistance 2, Ye will suppose that
when two wires are thus connected upon one

2, board one of the connected lines 13 called for
at another board—as, for example, at the last
board. Ietthesignalbesentin overmetallic
circuit 7 to throw down the shutter +'° at the

~ last board, as shown. The operator,seecing the
;o shutter of annunciators*® fall, inserts answer-
ing-plug a into the spring-jack r', and, throw-
ing down thelever g, bringsher telephoneinto
circuit and is 1n position to receive the order.
The order being received, we will say for con-
nection with line 7, said line r 1s tested by
means of the conneeting-plug & applied to
the test-piece of switch 74 as shown. As line
r is already connected at another board, the
test-battery o will be closed to the tip of plug
1o b when applied to the tip of the frame of
switeh 7%, and the operator, listening at her
telephone, will hear the sound which is due

to the closing of the circuit. Thecircuit thus
formed may be traced from battery o to the

15 strand !’ of the cords at the first board and
thence to the sleeve of the plug ¢’, thence to
the frame of switch 1=, and thence to the frame

of switch 74, thence to the tip of plug b, thence
“to the strand ¢, connecting the tips of the
so cords,and thencethrough contact eand spring
1 of the switch, and thence through the oper-
ator’s telephone to ground. The operator,
listening at the telephone and hearing the
sound, will know that the line tested is busy.

s5 Suppose the single-wire eircuit »* were asked
for instead of the metallic circuit ». 1Iu this
case the test would be made at switeh 79 and
the circuit thus formed from the test-battery
might be traced to strand [’ of the cords at
6o the first board, thence to the sleeve of plug
10 and thence to the tip of plug b, and thence
through the strand ¢ to key 7, thence to con-
tact ¢, spring 7, and the telephone to ground.

If the condenser g were notineluded in the

65 cireuit, a false signal would be heard in the
operator’s telephone on testing an idle single-
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¢ 1s inserted in spring-jack switeh 7. Trae-
ing from battery o, the circuit 1s complete to
the sleeve of plug «, thence to the frame of

- switeh #'%, and theneeover circuit+™ through-

the subscriber’s station and back to the spring
of switeh 71", thenceto thetip of plug ¢, thence
to spring ¢ of the switeh and contact /i, and
thence through the telephone to ground.

Thus, omitting the condenser, a complete cir-

cuit 1s formed from battery o through the op-
erator’s telephone. Now on applying the tip
of the connecting-plug 0 to the frame of a
switeh ¥ of a single-circuit line, a third leg
or half-connection would be formed to ground
through resistance 7. The closing of this
branch to ground would change the electrical
condition of the telephone and causea sound
therein which could not be distinguished from
a true busy-signal. Thus without the con-
denser there would be no sure means of de-
termining whether a single line called for by
a metallic-circuit subseriber was busy.

In my prior application an extra test-plug
18 provided and the condenser is not used.

Each operator may have, say, fifteen pairs
of connecting-cords, and consequently fifteen
switches. Of those switches the different
springs / are connected together and to the
ground branch, including the operator’s tele-
phone. Spring 7 is connected only to its par-
ticular strand of a pair of cords. These con-
tacts of all of each operator’s switches, what-
ever the number may be, are connected to-
gether and to the wire connecting with one
side of the condenser, as shown. Springs p?
of these switches are connected together and
to the ground branch, including the dummy
telephone-set »?. Thus it will be seen that
only one condenser isrequired for each oper-
ator’s outfit.

My invention admits of various modifica-
tions, which would readily suggest themselves
to those skilled 1n the art, and I therefore do
not limit my invention to the construction
shown.

Ilaving thus described myinvention, I claim
as new and desire to secure by Letters Pat-
ent—

1. The combination,with a metallic-circuit
telephone-lineconnected with switcheson two
or more switch-boards, one branch of said me-
tallic eircuit being normally open at the cen-
tral office and the other branch being normally
connected through anindividual annunciator
to ground, of a single-wire circuit connected
with switches, one on each of the switeh-
boards,and through an annunciatorto ground,
the frames or test-pieces of the switches of
sald singleline being connected together and
through resistance to ground, and operator’s
apparatus consisting of a pair of loop-plugs
and the cords connected therewith, one strand
of said cord being connected with a ground
branch containing aself-induction coil and ex-
tending {from the connection with said branch

circeuit telephone-line, as circuit #*.  Thus, as { through one spring and contact of aswitching
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device, thence through a condenser to another
ground branch containing a telephone, and
thence through another spring and contact of

sald switching device, the otherstrand of said
pair of cords being connected with a ground
branchincludingatest-batteryand self-indue-
tion coil,whereby the two telephone-lines may
be tested and counnected together, substan-

“tially as and for the purpose specified. |
2. The combination, with a metallie-circuit

telephone-line connected with switches on two

~ormoreswitch-boards, onebranch of said me-

tallie circuit being normally open at the cen-
tral office and the other branch being normally

~connected through an individual annunciator

to ground, of a single-wire cireuit connected
with switches, one on each of the switeh-
boards,and through an annunciatorto ground,
the frames or test-pieces of the switches of
said single line being connected together and

through resistance to ground, and operator’s

connecting, switching, and testing apparatus,
whereby the two telephone-lines may be tested
and connected together, substantially as and
for the purpose specified.

3. A metallic circuit with the answering-
plug of a pairinserted in a spring-jack switch

of the line upon one of two or more switch- |

412,145

| boards with which the line is conuéﬂt{ted, the

single-circuit line connected with the same 3
switch-boards, the frames or test-piecesof the

switches of sald single-circuit line being con-
nected together and through resistance to
ground, the answering-plug of said pair being
applied tothe ring or test-piece of the switch of
the single-circuit line on the same board with
the switch of the metallie circuit in which the

answering-plug is inserted, a test-battery con-
nected with the strand of the cords which

unites the sleeves of the plugs, a condenser

included in the circuit of the other strand of
the cords, and a telephone in a eground branch
connected with said strand, the connection
with the telephone being on the side of the
condenser nearest the connecting-plug,where-
by current from the test-batteryis prevented
from passing through the test-circuit of the
single .line to ground, substantially as and
for the purpose specified.

In witness whereof 1 hereunto subsecribe s
my name this 17th day of November, A. D
1888. | - |
CHARLES E. SCRIBNER.
VWitnessea: | |

(GEORGE . BARTON,
KELr.A EDLER.
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