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TWO-STATION TELEPHONE-CIRCUIT. i
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1o all whom it may concern:

Be it known that I, FRANK A. PICKERNELL,
residing at Newark, in the county of Essex
and State of New Jersey, have invented cer-
tainImprovementsin Two-Station Telephone-
Circuits, of which the following is a specifica-

" tion.
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This invention relates to telephonic switch-
board interconnecting systems and circuits
by means of which the subseribers at the sev-
eral associated substations may call the cen-
tral station and be placed by an operator
there in electrical connection with any one of
thesaid associated substations; and by means
of which any one of the central station oper-
ators may receive calls, make tests, signal
the substations, and perform all the acts nec-
essary to effect the connection and disconnec-
tion of the substations with and from each
other. It has been found desirable to con-
nect the substations with the central station
by means of metallic circuits or circuits con-
sisting of two conductors, instead of by
0frounded circuits or circuits in which the
O*round acts as one side of the circuit, and
prefelably to place but one substation in the
circuit. A multiple switchboard arranged
and wired throughout all its sections, to ef—
fect connections “and disconnections for the
metallic cirenit substation circuits associated
therewith, is very much more costly in its con-
struction and maintenance than one to which
grounded substation lines are connected, and
to reduce the expense per substation, and at
the same time increase the facilities for ex-
tending the system are the objects of my in-
It has been found that there is a
wide difference in the use of the telephone
by the different subscribers to an exchange;
in the business part of a town or city, the use
is more frequent than in the residential part,
and in each part there are substations who
use their telephones much more frequently
than do others.

My invention applies chiefly to the circuits
which are in less frequent use and with sueh
circuits I associate more than one substation;
heretofore it has been. customary to connect
more than one substation upon telephone cir-
cuits but only to a limited extent has this
been done in the case of metallic circuits.

Lines of such characterhave been deblo nated :

as party lines or circuits.

The particular cireuitarran 0'ementswhlch I
have devised to effect the purpose desired, are
applicable to the form of switehboard khown
as the branch terminal multipleboard. Myin-
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vention comprises the association of two sub- .

stations with each metallic eircuit and an ar-
rangement of cireuits, and apparatus where-
by either of the substations may call the op-
erator at the central station, without disturb-
ing the other station and may give direc-
tion to be connected with one of two substa-
tions upon a similar or other metallic cir-
cuit;

and whereby the operator may call the.

60

65

desired . station without disturbing its asso- -

ciated station, and put the two stations in
circuit with one another. And at the same
time by the operation of so connecting the
said two stations, the two idle stations on
the circuits which are not connected, are
prevented from using the line, and are com-
pelled to wait until the connected stations are
disconnected before they can attract the at-
tention of the central station operator and
themselves effect a conversational connection.
The metallic circuit thus branched to the two
substations extends to the central station
where it may in the first instance divide or
branch and pass through theseveral sections
of the open branched termmal switchboard
as two separate metallic eircuits each being

‘provided with spring jacks and with a'lock-

ing ealling annunciator and an answering
Jack ormthesecoud instance extend throuwh
the several sections of the switchboard as a
single metallic circuit provided with spring-
Jacks and with separate locking calling an-
nunciators and answerlnvjackb In associa-
tion with the several terminal and answering
spring jacks there is a common metallic strlp,
having a permanent g ground connection; and
the test rings of all of the said spring Jacks
are connected in a normally open ecircuit
which includes the locking coils of the eall-
ing annunciators and a battery. Theconnect-
ing plugs are provided with insulated metal
shanks and when inserted in elther,of the
jacks short circuit the metal strip with the
battery ecireuits, lockingtheline annunciators
of the several circuits, so that a call cannot be
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received from any other associated station
while a call is being attended to by the oper-
ator or while two substations are connected
together for conversation; at the same time
the test rings of the connected and associated
substation jacks are thus arranged to test
busy. Where two substations are thus con-
nected to a metallie eireuit,in connecting the
said circuit with the two switeh board cir-
cuits, one side of the pair of conductors is
connected to the inner spring of the spring
jack of one subscriber’s circuit and to the
outer spring of the spring jack of the other
subsecriber’s cirenit. One side of the office
generator is grounded, and the plug is so
connected to the ringing key, that the tip of
the plug is always connected to the insulated
side of the generator, while the sleeve of the
plug-is always connected to the grounded side
of the generator by means of agrounded con-
nection from the center of the clearing out
annunciator. And as farassignaling the as-
sociated substations from the central station
is concerned, they are operated selectively
and as though they were grounded circuit
stations and had separate cirenits through
the switehboards. Ineitherof first orsecond
instances mentioned the arrangement of ap-
paratus and circuits at the substations isthe
same, bothlimbs of thecircuit being normally
open, when the receiving telephone is hung
upon its hook lever. The relatively opposite
conductors of thetwobranch cireunits, at their
respective stations, have legged thereto two
grounded branches, one of whicli includes a
high resistance signal bell, and the other of
which is normally open and includes a mag-
neto generator.

- The usual telephones are provided, the re-
ceiver being placed in the center of the in-
duction coil secondary and having a branch
to ground from the center of its coil. There
is an insulated metal contact upon the switch
by means of which the secondary coil is con-
nected to line. I show several modifications
of substation circuits to avoid the employ-
ment of the split induction and receiver coils.

Of the drawings forminga part of this speci-
fication Figurelis a diagramillustrating the
circuits and apparatus of a metallic cireuit,
having two associated substations andextend-
ing to a branch multiple switehboard where
it divides, each division passing through the
several sections thereof as two separate me-
tallie circuits. Fig. 1* is a diagram illustrat-
ing the connection of two metallic cireuits

" upon each of which are two associated sub-
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stations. Fig. 2 is a diagram illustrating the
circuits and apparatus of a metallic circuit
having two associated substations, and ex-
tending to a braneh multiple switchboard,
where it passes through the several sections
thereof as a single metallic circuit. Figs. 3,
4, and 5 are modifications of substation cir-
cunits and apparatus, and Figs. 6 and 7 are
diagrams illustrative of the phenomena at-

276

tending the use of condensers in telephonic
cireuits.

Referring to Fig. 1: L is a metallic eircuit
extending between the substations A B and
the central office C. O. The two eonductors
a b of the cireuit I. extend to normally open
contact points ¢ d ¢ in each substation. The
substations are treated “selectively” from
the central station, and to this end conductor
a may be called the incoming wire for station
A, and conductor b the incoming wire for sta-
tion B; and to conductora® of station A, which
is a continuation of main conductor a, are
legged two grounded branches o. p. and . n,
in the former of which is placed a high re-
sistance call bell, E, and in the latteris lo-
cated a normally open calling generator, M;
and at station B the call bell and generator
are similarly connected in the relatively op-
posite conductor, %, which is a continuation
of the main conductor b. The bell and gen-
erator branches at station B are connected in
conductor b° through a conduetor +, which
joins b% at the point 3. - At both substations
the transmitting telephone T is connected in
the primary of induetion coil I, one side of
which extends from contact d, by wire %, to
battery H, and the other side of which is con-
nected by wire j to the switech hook lever s.
One side of the secondary of the induction
coil is connected to the insulated plate, g, on
the lever, s, while its other side is connected
with wire, 4, a receiving telephone, ¢, being
looped to the center of the said secondary
coil, the coil of which is grounded at its center.

The metallic eircuit L enters the central
station C. O. and divides at points 50 and 51,
the circuits a, b and ab, b3 continuing through
the open branch terminal springjacks J, J?
J3 and J4 J5 J® respectively, as separate
branches or circuits. The conductor, a, of
one circuit extends through the switchboard
and branches to the tip springs, 6, of each
spring jack, J, and the main coil, 11, of line
annunciator D to ground; its other side or
conductor, b, branches to each of the sleeve
springs of the jacks, J; while the conduector a?
of theothercircuitextendsthrough the switch-
board and branches to the sleeve springs 7 of
the spring jacks J and its other side or con-
ductor, ¢, branches to the tip springs, 6, of
the said jacks and through the main coil 11
of the line annuneiator, D? to ground. A lo-
cal test wire, 5, conneects the test rings 10 of
each spring jack J in a metallic eirenit and
ineludes the locking eoils 12, 12, of each line
annunciator D and D?and is provided with a
grounded branch 52 ineluding a battery, 14.
A grounded metal strip, 9, extends through
the spring jacks, J, of each circuit inside of
the test rings 10.

The operator’s outfit includes the plugs P
and P? the sleeves of which are connected
by wire 21, the tips being normally connected
from plug P, by wire 22, spring 25, wire 28,
spring 45, and wire 41; spring 26 of key 24 is
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connected to spring 46 of key 42, by wire 27,

which has a grounded branch 58 including a

calling magneto generator 57. The clearing
out annunciator, 121, is  bridged in between
the wires, 21,and 28,and hasa ground branch,
53, from the center of its. coil.
key, 48, is bridged to the looping wire, 21, and

28 by wires 55 and 56, its springs 35 and 37

being connected to the secondary of the in-
duction eoil I by the wires 29 and 30 respect-
ively. The said secondary includes a receiv-

ing telephone, #, grounded at the center of its

coil. T, is the operator’s transmitter in the
primary cireuit of induetion coil I, with bat-
tery 19. The plugs P and P? are provided
with an insulated sleeve 23, for a purpose to
be hereinafter described. :

The operation of thecircuits just described
isasfollows: For example suppose substation
A of circuit L. wishes to converse with any
station X of a similar metallic circuit. By
operating the magneto generator M a circuit
is established from ground G, wire, n, [, wire,
of, conductor, a, through coil, 11, of line an-
nanciator D to ground G at central station.
As the branch ¢’ from the conductor, @, which
enters the associated substation B is open, nor-
mally, there is no disturbance there when the
generator of station a is operated, as de-
seribed. - The operator at the central station
noticing the fall of the annunciator shutter,
takes eitheroneof theplugs,say plugP,and in-
serts it in the answering jack J, and operating
the lever 48 connects the telephone T and ¢
into cireunit with subsecriber at substation A,
who meanwhile has taken:the telephone
from its hook lever s, which act causes the le-
ver to rise and bring the contact ¢ in connec-
tion with insulated metal plate g, and the con-
tacts d and e with the metal substance of le-
ver s. A circuit is now established between
the central and substations which may be
traced as follows: Starting from one side of
the operator’s telephone by wire, 29, spring,

356, wires, 55, and, 28,spring 25, wire 22, tip of

plug P, spring, 6, of jack J, conductors, a at,
metal plate ¢, secondary 7 and 4? of induction
coil I, wire 7, contact e, conduetors b* and b,
spring 7 of jack J, sleeve of plug P, wires 21
and 56,spring 37 and wire 30 to the otherside
of operator’s telephonet. = At the substation,
the local cireuit was completed from one side
of the battery H, transmitter T, primary of
induection coil I, wire 4, lever s, and wire A to
otherside of battery H. The insertion of the
plug P in the jack J caused the multiple jacks
J of both substations A and B to test busy
and also locked both line drops; this was
caused by the insulated sleeve 23 of the plug
making a connection between the test ring
10, frame 4, and the common metal strip'9,
and forming & eircuit from ground, wire 8,
metal strip 9, frame 4; metalliccireuit 5 which
includes the locking coils 12, of both linean-
nuneciators D and D? and through battery 14
toground G. Thebattery 14is thus grounded
and a current circulates therefrom in the eir-

The listening

cuit thus formed. " The associated substation
B is thus prevented from calling the central
station, aud the other sections of the switch-
board are notified that theline is in use, when
a test is made. After finding the number of
the line wanted, the operator lifts the other
plug of the pair P*and after touching the test
ring 10 of the line terminal jack of the circuit
to see if the line is busy or nof, and finding

it not engaged, inserts the plug into the jack,

and rings by depressing the ringing key 42.
A circuit would thus be formed from ground
G, wire 58, generator 57, wire 27, springs 46
and 45, wire 41, tip of plug P? spring 6 of
jack J, and (see Fig. 1*) by conduetor, o', of
cireuit L? through the one thousand ohm bell
E?to ground G. It will be noticed that in
connecting the incoming metallie circuits 1.
and 12 with the twoswitchboard circuits, one
side of each pair is connected to the inner
spring of ‘the spring jack of one substation
eircnit and to the outer spring of the spring
jack of the other substation eireuit. One
side of the generator at the central station is
grounded and the plug so connected to.the
ringing key that the tip of the plug is always
connected to the insulated conducting side
of the generator while the sleeve is always
connécted to the grounded side of the gen-
erator. I thus insure ringing the bell whose
line is connected with theinner spring of that
spring jack. It will be seen that the two
substations are signaled as though they were
grounded circuit stations and had separate
circuits through the switehboard. )
Fig. 1* illustrates the connection between
the substations A and X upon the two me-
tallie circunits L and L? through the central
station C. O. The insertion of the plug P?
in jack of substation X locks the line drops
of both stations X and Y and causes their
lines to test busy, as previously described
of the insertion of plug P in jack of station
A. The connection being now completed,
should either substation signal they canunot
call the central station, as their line drops
are locked, nor can they ring either of the
bells of A or X as before the current could
reach the bells it would go to ground after

‘passing through half of the telephone of sta-

tion rung. Upon the termination of conver- -
sation, ringing off by either connected sub-
station ereatesacircuit from the groundthere
to ground by way of wire 53 from the center
of clearing out annunciator 21. '

In orderto obviate the use of split induec-
tion eoils and split receivers at the substa-
tions I may use either of the circuits shown
in Figs. 3, 4, and 5. In these circuits I con-
nect both- sides of the metallic circuit L
through small condensers Z and Z, the ca-
pacity of which is not to exceed 0.3 of a micro-
farad. -The use of such small condensers
through which speech may be transmitted
is warranted by the following facts: I have
found that where a telephone is connected
through a condenser to line, the condenser
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need only have a capacity sufficient to trans-
mit energy enough to operate -the receiver.

- If however, the condenser is looped into the

line at an intermediate point, the condenser
has got to be large enough to transmit suffi-
cient energy not only to operate the receiver
but also to charge up the intervening line.
This is shown clearly by the comparison made
in connection with Figs. 6and 7. Fig. 6 shows
a line of very considerable length with a
telephone at each end connected to the line
through two condensers, and ¥ig. 7 shows a
similar line with the condensers connected at
the middle of the line.

In Fig. 6 if transmission is from A to X the
condensers 2 Z can be of very small capacity as
they only have to transmit energy enough
to energize the receiver & If the transmis-
sion is from X to A these condensers being
placed at theterminalsof the transmitter are
charged to the maximum electro-motive force
and consequently transmit energy enough to
charge the whole line and also to operate the
receiver at A.

In Fig. 7 if we have the transmission from
A to X the condensers z Z have to be large
enough to transmit not only energy to oper-
ate the receiver £ but also to charge up the
intervening line w, y. If the transmission
is from X to A there is a considerable fall in
the difference of potential along the inter-
vening line to the condensers z and Z and
consequently they have to be larger than the
condensers zand Z of Fig. 6in orderto trans-
mit energy enough to charge up the inter-
vening line and operate the receiver A. In
the metallic cireunit party-line circuits, which
I describe herein, these condensers are al-

ways connected close to the terminals of the

transmitting and receiving telephones, and
consequently the condenser through which
telephone transmission takes place may be
small, the conditions being analogous to those
shownin Fig. 6. By making these condensers
of very small capacity the comparatively slow
alternating ringing current from station A to
station. X cannot pass through.

In Fig. .3, a substation circuit is shown in
which the telephones are introduced therein
by the hook switeh lever s closing against
two contacts 64and 65. Theconductorsaand
b including the condensers z and Z are open
when the telephone is on the hook lever.

In Fig. 4 a substation circuit is shown in
which the telephones are introduced therein
by the hook switchleverclosing againstthree
contacts ¢, d, and ¢, the contaet ¢ being insu-
lated from the lever; and in Fig. 5 a substa-
tion eircuit is shown in which the telephones
are introduced therein by the hook switeh le-
ver closing against one contact 65, and this
effects simply the closing of the primary cir-
cuit of the induetion coil, the two conduc-
tors a, b of the cirecuit L. being constantly
closed through the secondary of the induec-
tion coil and including the condensers z and
7 and the receiving telephone. The opera-

511,276

tion of these three modifications of substa-
tion eireunits will be readily understood with-
out further deseription.

Fig. 2 illustrates a modification of Fig. 1,
in which the main metallie circuit extending
between two associated substations and the
central station passes through the switeh-
board as one ecircuif. . In this case the ar-
rangement of circuits at the substations is
the same as described in Ifig. 1. TUpon the
switchboard the main circuit conductors « b
are represented upon each section by a spring
jack J,and the two substations are represent-
ed by separate answering jacks J*and J*and
line annunciators D and D? and consequently
they must be known by the same number
and with suitable designating letters affixed
thereto; the conductor, ¢, extends through
the jacks J and line annunciator D to ground,
while the conductor, b, branches to the shank
springs of each jack; a leg b® extends from
conductor b with a branch to the tip spring 6
of answering jack J*'through line annuncia-
tor D?* to ground, and another leg, o?, extends
from conductor, ¢, to the shank spring 7 of
the jack J& A common test wire 5 extends
from the test rings 10 of the several jacks
through the locking coils of the line annun-
ciators D and D? and battery 14 to ground G;

"a leg 17 extends from wire 5 to test ring of

answering jack J*

The keyboard or operator circuit comprises
one double ringing key 42 and a single ring-
ing key 24¢. An extra plug P? is furnished
and is conneected to the ringing key 42 in such
a way that when it is depressed, the sleeve of
said plug is connected to the insulated con-
duecting side of the generator 57, while the
plug P?is so connected that when the key 42
is depressed, its point is connected to the in-
sulated conducting side of said generator.
Without further description I will illustrate
how connections are made with this system
of cirenits. Suppose station A upon metallic
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circuit L wishes to converse with station X -

one of the associated substations upon a simi-
lar metallic eircuit. The current from the
generator M passes over the conductor o, and
causes the shutter of line annuneiator D to
fall, and removing the telephone £ from its
hook s connects in the substation apparatus
in the same manner as deseribed in Fig. 1.
The operator answers by inserting the plug
P, in this case the answering plug, into an-
swering jack of the substation A, which ecauses
the multiple circuit to test busy at all other
sections of the board, and loeks both line
drops of the circuit. The operator having
learned the number of the desired substation
calls up the station either with plug I3 or
with plug P? depending upon whether the
station called for has an “ A” or a “B” affixed
to its number. If“A” is affixed to its num-
ber, the operator uses plug P? and if “B?” is
affixed to the number, the operator uses plug
P2 If, however, the number ealled for isnot
located upon a party line such as herein de-
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seribed, the operator would use plué‘ P But.

for the purpose of this specification station
X is the one wanted and having “ A ” affixed

to its number, the plug P?is inserted in jack-

of X. Depressing key 42 rings the bell of the
substation connected to the inner spring 6 of
the jack because the tip of the plug P?is con-

nected to the insulated conducting side of '

the generator 57. And in a similar manner
by using the plug P3thesubstation connected
to the outer spring 7 of the jack will be sig-
naled, as the sleeve of this plug is connected
to the insulated conducting side of the gen-
erator when the key 42 is depressed.

The substation circuits illustrated by Figs.
8, 4, and 5 can of course be employed in con-
nection with the modification shown in Fig. 2.

Having now fully described my invention,
I claim— :
1. In a telephone system, the combination
of a central station and two substations, with
a metallic circuit extending from the eentral

‘station tothe substations, both of its conduec-

torsenteringboth substations by normally dis-
continuouns extensions which are adapted to
lead through the substation telephones; each
of the said extensions leading by sub-exten-
sions from one of its conductors through one

of the substation call devices to earth, so that -

the call devices of the two stations are con-
nected respectively with relatively opposite
conductors of the metalliccircuit as setforth.

2. In a telephone system, the combination
of a central stationand two substations, with
ametallie eircuit extending from thesaid cen-
tral station and entering and terminating at
the said substations by separate normally
open or discontinuous branches, each of said
branches being provided in their relatively
opposite conductors at each substation with
an electric generator in a normally open sup-
plementary earth branch and an electric call
bell in anormally closed supplementary earth
branch; the said metallic circuit being pro-
vided at the central station with branch termi-
nal spring jacksateachsection of the switch-
board, and each of said substations having
separate answering jacks and line annun-
ciators. v

3. In a telephone system, the combination
of a central station and two substations, with

-a-metallic eircuit extending from the said cen-

tral station and entering and terminating at
the said substationsbyseparate normally dis-
confinuous branches, each of said branches
having in their relatively opposite conduc-
tors at each substation an electric generatorin
a normallyopen supplementary earth branch
the said metallic cireuit being divided into
two separate metallic branches atthe central
station both of which are provided with open
branched terminal spring jacks at each sec-
tion of the switchboard, and with separate
answering jacks, and with separate grounded
line annunciators; whereby either substation
may operate its individual line annunciator.

4, In a telephone system the combination

of a central station and two substations with
ametalliccircuit extending from the said cen-
tral station and entering and terminating at
the said snbstations by séparate normally
open branches, each of said branches having
in their relatively opposite conductors at each

substation an electric eall bell ina supple-

mentary earth branch; the said metallic cir-
cuit beingdivided into two separate metallic
branches at the central station, both of wl}mh
are provided with open branched terminal
spring jacks at each section of the switeh-
board, and withseparate answering jacks and
line annunciators; and an operator’s outfit
consisting of telephones looping plugs listen-

ing and ringing keys and an electric genera-

tor in a ground branch; whereby either of
the substations may be selectively signaled
from the central station. S

5. In a telephone system, the combination
of a central stationand twosunbstations, with
a metallic cirenit extending from thesaid cen-
tral station and entering and terminating at
the said substations by separate normally
open branches, each of said branches having
in their relatively opposite conductors at each
substation an electric generatorin anormally
open supplementary earth branch, and an

electric call bell alsoin a supplementaryearth

branch;thesaid metalliccircuit beingdivided
into twoseparate metallic branches at the cen-
tral station both of which are provided with
open branched terminal spring jacksht each
section of theswitchboard; and withseparate
answering jacks and line annunciators; and
an operator’s outfit consisting of telephones
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and listening and ringing keys and an elec- -

tric generator in a ground branch whereby
either of thesubstations may call the central
station, or whereby either of the substations
may be selectively signaled from the central
station, as set forth. o

6. In a telephone system, the combination
of a central station and two substations, with
a metallic cireuit.extending from the said cen-
tral station and entering and terminating at
the said substations by separate normally
open double conductor branches, .each of
said branches having in their relatively op-
posite conductors at each substation an elec-
triecall bellin a supplementary earth‘bragch 5
the said metallic eircuit being divided into
two .separate branches at the ceqtral sta-
tion both of which are provided with open
branched terminal spring jacks at each sec-
tion of the switchboard, and with separate
answeéring jacks and line annunciators, one
side of each branch being connected to tl}e
inner or tip springs of the jacks in one circuit,
and to the outer or sleeve springs of the jacks
in the other circuit; and an operator’s 9utﬁt
consisting of telephones looping pings,listen-
ing and ringing keys, and an electric genera-
tor in a ground branch, the said plugs being
connected to the ringing keys so that their
tips are always connected to the ,insulate.d
conducting side of the generator, while their
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sleeves are always connected to the grounded
side thereof; whereby either of the substa-
tions may be selectively signaled from the
central station.

7. In a telephone system, the combination
of a central station and two substations, with
a metalliccircuit extending fromthe said cen-
tral station aud entering and ferminating at
the said substation as described; the said me-
tallic ¢ireuit being divided into two separate
metallie branches at the central station, both
of which are provided with open branched
terminal spring jacks at each section of the
switchboard and with separate answering
jacks and locking line annunciators, the test
rings of said terminal and answering jacks
of both circuits with the locking coils of the
said annunciators being connected in a nor-
mallyopen battery circuit; and a metal strip
grounded at one end extending to the spring
jacks of each circuit as described; and an op-
erator’s outfit the looping plugs of which are
provided with an insulated metal sleeve;
whereby when either of said looping plugs is
inserted in either of the said spring jacks, the
twoline annunciators are locked, and the said
test rings will indicate that the said metallic
eircuit is in use.

8. In a telephone system the combination
of a central station and two substations with
ametallic eircuit extending from the said cen-
tral station and entering and terminating at
the said substations by separate normally
open metallic branches there being inter-
posed in each of the conductorsof each branch
a condenser of small capacity; each of said
branches being provided in their relatively
opposite conduetors with an electric genera-
tor in a normally open grounded cireuit,and
a high resistance call bell in a grounded cir-
euit.

9. In a telephone system, the combination
of a central station and two substations with
a metallic circuit extending from said central
station and entering and terminating at the
said substations by separate normally open
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metallic branches there being interposed in

each of the conductors of each branch a con-
denser of small capacity; each of said branches
being provided in their relatively opposite
conductors with an electric generatorin a nor-
mally open grounded cireuit, and a high re-
sistance call bell in a grounded cireuit; the
said metallic ¢ircuit being provided at the
central station with branched terminalspring
jacks at each section of the switchboard, and
each of said substations having separate an-
swering jacks and line annunciators.

10. The combination of a double conductor
telephone circuit extending between two sub-
stations and a central station and branching
at its outer end to.the said two substations
and at itsinner end to two switchboards; with
telephones and signaling appliances at each
substation, the signaling applianses being in
normally closed branches of the two main eir-
cuit conductors respectively, and the tele-
phones at each station being in a normally
open branch of that main cireuit conductor
which branches to the signaling appliance of
the other; a series of spring jacks or plug-
sockets on each central switchboard contain-
ing branch connections to both of the said
main circuit conductors; and an annunciator
for each of the said circuit conduectorslocated
at the two switchboards respectively; where-
by signals may reciprocally be transmitted
between either substation and its own cen-
tral station switchboard independently, and
whereby the said two conductors form a dou-
ble conductor talking circuit from-either sub-
station to either switchboard, substantially as
described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 27th day of
July, 1893.

FRANK A. PICKERNELL.

Witnesses:
F. S. PERRIN,
A. N. MANSFIELD.
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