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To all whom it may concern:

Be it known that I, Avrrep Exstrom, doc-

tor of philosophy, a bub]ect of the King of &awe—
den and Norway, and a resident of l‘hule@atm

5, dtockholm, in the Kingdom of bwcden._, have
invented certain new and useful Improvements
in Telephone Systems, of which the following

18 a specification, reference being had therein

to the accompanying drawing.
Central-battery telephone systems Wlth a1~
tomatic calling of the exchange or central
office as 311Lhe1 to arranged lmve the incon-
venience that the centr ,;Ll battery is also con-
nected with each subscriber’s line while no
conversation 1s taking place. As a conse-
quence the lines must be extremely well in-
sulated. If, for example, a line be connected
to the earth or its branches be short-circuited,
the calling-relay will be supplied with cur-
rent and the calling-signal at the exchmﬂ
will be actuated. Further,if there is a vari-
able contact in the line, which easily happens
in an alr-conductor, this contact will act in
the same manner as a microphone and give
rise to a rattling noise in the receiver, Where-
by the transmission of the voice-currents is
rendered difficult or even impossible. There-
fore in the case of central-battery telephone

plants in localities ot large extent a single ex- |

change or central office Ims never bevn em-
ployed which made it necessary to use long

lines for the substations located ata long dls-

tance from the exchange: but in lieu themot
several smaller exchano es with shorter lines
have been employed, the said exchanges be-
ing connected together by trunk-lines. It is,

_howevel obvmus that such an mmnnement

1S unsatlsmctory as regards prompt attention.
If, tor example, a subseriber whose line en-

ters one exchange wishes to be connected with

another subsc,rlbel whose line is normally con-
nected with another exchange, the conversa-
tion must be transmitted thr ouﬂh a trunk-line
between the said exchang es,,;md two operators
must work together in ordel to establish the
desired connection, and as a result the expe-
dition 1s delayed.

My invention has for 113% ob]ect to make 1t

‘possible to use a single exchange or central

%3

office even in the case of telephone plants of
oreat extent.
ranged 1n such a manner that a pure central-
battery system is used within the district lo-
cated next to the central office, whereas the
substations located at a greater distance from
the central office are arranged according to
the local-battery system with magneto-gen-
erators at the substations for transmitting the
calling-signals and with automatic clearing-
off signals at the central office. The arrange-
ments and connections at the central office are

| such as to allow of the different kinds of lines

entering the same switchboard and being han-
dled there in precisely the same manner, so
that the operator does not perceive any dif-
ference whatever when attending one or the
other kind of subscriber.

The drawing illustrates a manner of carry-
ing out my invention, two subscribers’ lines
being shown that can be handled at the same
switchboard, one of the said lines being ar-
ranged with local battery at the substation
ancd magneto-generator for calling,
being arr mmd with central babtew anc aul-
tomatic sig nal- sending device. .

A is the subscriber’s station arranged with
local battery.

1 and 2 are the line-wires leading from the
Subsm 1ber’s station to the exchauﬂe or central
oﬂ,ce.

3 18 the tl ansmitter or mlcrophone and 4 1s
the lever or switch-hook carrying the tele-
phoneweceiver.

5 1s the local battery.

6 and 7 are the two windings of the induc-
tion-coil.

9 is the receiver or telephone.

10 is the magneto-generatorof signaling-cur-
rent, and 12 1is the signal-bell whose middle
pointis grounded through conductor 14, spring
15, and earth- conductm 16 as long as the fele-
phone-receiver hangs upon 1ts hooh, so that
the latter 1s maintained 1n its lower position.

When the switch-hook is in its upper posi-
tion, the receiver and the secondary winding

of the induction-coil are included in the ordi-

nary manner in the line-circuit, whereby a cir-
cult for the local battery i1s completed through

the other:

<o
The subscribers’ lines are ar-
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“wire 26.

2,

hattery 5, induction-coil 6, transmitter 3, and

spring 8. When, however, the switch-hook
isin itslower position, the magneto-generator
110 and the signal-bell 12 are included in the
ine.

At the exchange or ceniral office the line
divides to the connecting-jacks 11 13 and an-
swering-jack 17. The test-springs and thim-
bles of the spring-jacks are connected together
through the conductor 18. Interposed be-
tween the line-wires 1 and 2 are the inductive
resistances 19 20, one of which, 20, 15 con-
structed as a relay. Surrounding the core of
the said relay 20 is a second coil 23, connected
in parallel with the calling-lamp 24. Lead-
ing from the wire connecting the two coils 19
and 20 to one contact-anvil of a relay 25 1s a
The relay 25 1s connected with the
test-conductor 18 and provided with two ar-
matures 29 30, one of which, 29, is connected
with one pole of the central battery 27 and
the other, 30, with one pole of the signaling-
battery 31. The other poles of the two bat-
teries are grounded through the earth-conduc-
tor H4.

B is the subscriber’s station arranged ac-

Ll

“cording to the central-battery system. When

the switch-hook 32 1s in its lower position, the
condenser 33 and signal-bell 34 are included
in the line. When, on the contrary, the lever
or hook 821s in 1ts upper position, the micro-
phone or transmitter 37 and the telephone-
receiver 38 are switched into connection with
the line, the signal-bell 34 being then con-
nected in parallel with the transmitter 37. In

- the same manner as described with respect
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to substation A the line-wires leading from
substation B divide to connecting-jacks 39 40
and to the answering-jack 41, the test-springs
and thimbles of the said jacks being connect-
ed together by a wire 42.

Interposed between the battery 27 and each

limb of the line areinductive resistances 43 44,
respectively, for preventing the voice-current
from beingshort-circuited throughthe battery
27, one of the sald resistances 43 being con-
structed as a re. ay.

45 is a cut-off relay connected at one side
with the earth and at the other side with the
test-concuctor 42.

46 1s a lamp announcing the call from sub-
station B. The arrangement of the central
battery-line from the substation B does not
form any subject of the present application,

but is shown merely to illustrate the codper-

ation of the two systems.

4748 are two connecting-plugs belonging to
a cord. (Shown in diagram in the drawing.)
Interposed 1n the two conductms of the cord
corresponding to the branches of the line are
condensers 49 50. The third conductor, which
is connected, through the wire 53, With the
battery 31, includes the clearing-out signals
51 52, one for each plug.

The operation of the system described 1s as

780,093

follows: The subscriber at substation A wish-
ing to call the exchange rotates the inductor
of the magneto-generator 10, while the lever
or switch-hook 4 remains in its lower position.
The alternating current generated passes
through the resistance 19 and the relay 20 at
the exchange. The relay being energized at-
tracts its armature 22, thus completing the
following circuit, designated No. 1: earth-con-
ductor 54, conductor 55, battery 31, conduc-
tors 56 58, armature 30, conductor 59, arma-
ture 22, conductor 60, signal-lamp 24, and
earth. The lamp 24 will then glow and an-
nounce the calling. At the same time a shunt-
circuit is completed through the coil 23 and
conductor 61, whereby the armature 22 1s re-
tained in its attracted position even when the
alternating current has ceased to flow. The
operator when inserting one of the plugs in
the answering-jack 17 establishes the follow-
ing circuit, designated No. 2: earth-conductor
54, battery 31, conductor 53, clearing-out sig-
nal-lamp 51, test-spring of the answering-jack,
conductor 18 relay 2;) and earth. The relay
25 belng now ener Glzed attracts its armatures
29 and 30, wherebv the circuit designated No.
1 18 opened and the lamp 24 goes out. At
the same time the following cir L,ult designated
No. 3, is established.: earth- conductm 04, bat-
tery 31, conductor 56, conductor 58, armature
30, conduetm 62, armature 22, conductm 18,
1elay 25, and earth. It will be found when
comparing the circults 2 and 3 that the said
circults are common through the relay 25,
but that the lamp 51 1s connected in parallel
with a circuit in which there is practically
no lesmtance——i ¢., the clearing-out signal-
lamp 51 is short-circuited and does not Ulow

When the subscriber after having finished
the conversation replaces his telephone -re-
ceiver upon its hook, a circuit, designated No.
4. 1s established, as follows: earth-conductor
04 battery 27, condactors 57 28, armature
29, conductor 26 then in parallel through
coils 19 and 20, line-wires 1 and 2, inductor
10, and hook 4, and the two Wmdmos of the
swnal bell 12 and finally thlouoh concduce-

tor 14, spring 15, and earth- conductor 16.

The relfty 20 being energized attracts 1ts ar-

| mature 22, thus opening the circuit 3 or the

short circuit about the clearing-out signal-
lamp 51, which will then glow. The opera-
tor when removing the phw from the spring-
jack opens the circuit 2, by which the cleal-
ing-out signal-lamp 1s ehtmo uished, and the
armatures 29 and 30 are allowed to return to
their normal positions.

It will be found by comparing the opera-
tion of the central-battery line at the right-
hand side of the diagram, especially with re-

oard to the cosperation of the electrical appa-
‘ ratus and connections of the said line with the
cord, that there is a complete reciprocality.
The subscriber at substation B when re-
moving his hand-microphone from its hook
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32 establishes a circuit for the central bat-
tery through the line-wires 35 36, whereby
the relay 43 is energized and attracts its ar-
mature 64, the lamp 46 being then included
in the following circuit, designated No. b:
earth-conductor 54, conductor 55, battery 31,
conductors 56 63, armature 64, m*mqtme 65,
lamp 46, and earth. Lamp 46 thus announces
thecall. Theoperator wheninserting the plug
in the answering-jack 41 completm the fol-

lowing circuit, demgmted No. 6: earth-con-

ductor 54, battery 31, conductor 53, clearing-
out signal-lamyp 52, test-spring of the answer-
1ng spring-jack, relay 45, and earth. The re-
lay 45 being energized attracts its armature
65, thus completing ashortcireuit, designated

as follows: earth-conductor 54, battery 31,
conductor 63, armatures 64 65, relay 45, and
earth. Whenthe conversation is finished. the
short circuit 7 is broken in the same manner
as before by the armature 64, returning to
its normal position when the hand-mier ophonc
is replaced upon its hook. The clearing-out
signal-lamp 52 will then glow. The operator
When removing the plug opens the circuit (des-
1gnated 6) wher eby the lamp 52 i1s extin-
umshed and the armature 65 retm‘ ns in Iits
normal position.

The difference between the two lines thus
merely consists in a different construction and
arrangement of the relays at the exchange
and In the apparatus at the subscribers’ sta-
tions being of a different type.

When it 1s desired to change the arrange-
ment of a subscriber’s line from one system
to the other, 1t is thus only necessary to re-
place the relays and apparatus of the one kind
by those of the other.

Having now described my invention, what
I claim as new, and desir e to secure by Letters
Patent, 15— '

1. In a telephone system, a central battery
having one pole grounded, a relay 19, 20 con-
stantly connected with the line and with the
spring-jacks but normally disconnected from
the central battery, means for connecting the
pole of the battery not connected with the
earth with the said relay, when a plug is in-
serted in the jack, the one branch or both

branches of the line being thus connected, dur- |

ing conversation, through the said relay with

the said pole of the central battery, the tele-

phone apparatus at the subscriber’s station,

3

when In reposing position the telephone-re-
cetver hanging upon its switch-hoolk, having
a branch of the line connected with the ear Lh
whereby, when the conversation is [uushed
the telephone-receiver placed upon its hooh,
the said relay 19, 20, becomes active, and a

35

60

signaling system controlled by said relay, sub-

stantially as described.

2. In a telephone system, a central battery
having one pole grounded, a relay 19, 20 con-
stantly connected with the line and with the
spring-jacks but normally disconnected tfrom
the central battery, a relay 25, connected to
be energized when a plug is inserted in a jack,
thereby connecting the pole of the battery not
connected with the earth with the first relay
19, 20, a clearing-out signal, a short circuit
about the same, and means allowing that re-
lay 19, 20, when the subscriber replaces the
telephone-receiver upon its hook, to break a

short circuit about the clearing-out signal, so
that the latter becomes active, Subst.;mtmlly as
deseribed.

3. In a telephone system, a central battery

‘having one pole grounded, a relay 19, 20 con-
stantly connected with the line

and with the
spring-jacks but normally disconnected from
tne central battery, a calling-signal actuated
by said relay, means 23, for keeping the ar-
mature 22 of the relay 19, 20 attracted, after
the signaling-current has ceased, a relay 25
connected to be energized when a plug is in-
serted in a jack, thereby connecting the pole
of the battery not connected with the earth
with the first relay 19, 20 and disconnecting
the calling-signal 24 and at the same time dis-

connecting the means 23 for keeping the ar-

mature 22 of the line-relay 19, 20 attracted,

whereby the armature of the line-relay 19,

20 returns to its reposing position, thus com-
pleting a short circuit for the clearing-out
signal 51 1n the cord, said short circuit being
broken when the line-relay 19, 20 1s agaln
macie active by the subscriber, atter conver-
sation, replacing his telephone-receiver upon
1ts switch-hool, substantially as described.
In witness whereof I have hereunto signed
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my name in the presence of two subscribing

witnesses.
ALFRED EKSTROM.
- Witnesses:

AUG. SORENSEN,
CArL PP. GERELL.
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