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To all whom it may concern:
Be it known that I, THOMAS D. LOOKWUOD

- of Malden, in the county of Middlesex and
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State of Massachusetts, have invented cer-

tain Improvements in Fire and District Tele- “

graphs, of which the followm g1is a spemﬁca,
tion. ~

This invention relates to that class of tele-
graphs in which any desired namber of houses
or buildings are connected by means of elec-
tric wires with a central station for the pur-
pose of giving warning of fires or accidents
or of summoning assistance when needed.

- Such telegraphs are known as ¢ distriet” tele-
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oraphs, and are generally constructed with
a complete metallic cireuit, which, leaving
one pole of a battery after passing through
the electro-magnet of an alarm-instrument,
traverses the territory to be protected, bein'g
looped 1nto a signal-box at eaeh house, and re-
turns to the opposite pole of the batterv To
accomplish the desired end of giving alarm-

provided with an automatic signal-box, by

which a certain arbitrary signal or group of |
signals (preferably so arranged as to-denote
the number of said house) 1s transmitted to.

the central station whenever the apparatus in

~such box 1s designedly put in operation. The

signals are produced by making and breaking
the circuit, and thus it 18 necessary that the
circuit shall normally be closed, and in prac-
tice each circuit i8 closed and complete in 1t-
self, each circuit, moreover, having its own
battery, which is ueeessarlly always in action,
whether performing useful work or not.

The object of my invention is to provide an
arrangement of cireuits that will permit the
use of theso-called ¢ open-¢ircuit” batteries—
such, for example, as the well -known Le-
clanché type—and thus by causing the bat-
tery to be brought into action only when a call

is being actually transmitted enable the same
battery to be utilized for all the circuits enter-

ing any office. DBy so doing I effect-a great

saving in battery-power and 2 correspondmg‘

saving 1n space.

In the usual system now employed by dis-
trict-telephone companies, in which it is neces-
sary tooperate metalliec circults, each continu-

ally closed on its own battery, the cost of such

signals of definite character, each house is !

|
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an enormous, battery-power becomes a serious
consideration. Muchlarger offices arerequired
in order to provide accommodation for these
batteries than would otherwise be necessary.
- My invention consists in substitating for
the constantly-closed battery-circuit an open
circuit, which, though it leaves the district or
central_ statmn from one pole of the battery in
a similar way, and 4bough 1t may be, and
preferably is, returned to the district office for
testing purposes, is left incomplete, thecircuit
being thus in a normally-open and Inoperative
condition. - -

It consists, further, in loopmg the said open

circuit into the varions houses or subscribers’.
‘stations and terminafing each loop in one.

binding-serew of the signal-box, and also in

-furnishing a ground-connection to each signal-

box, and in coustructing the signal-box in such

a way that the ground-connection forms one

side of the signaling-circuit and the united
loop of the line the ofher.

In the drawings which illustrates and forms -
75

a part of this specification, Ifigure 1 1s a radi-
mentary 51gnal box embodwng the principle
of my invention, and Fig. 2 is a diagram show-
ing the arrangement ot circeuit when construct-
ed in accordance therewith.

In Fig. 1, A is the signal-box, and a the
circuit-wheel thereof, which may, ‘when a Skg-
nal is to be sent, be rotated by any smtab]e

mechanism or cloc,k train in a well- understoﬁd

manner, The said circnit- wheel a4 has 1its
periphery divided into alternate spaces of con-
ducting and non-conducting material » and b,
the whole forming during its rotation a defi-
nite signal, which, in the wheel shown, is the
signal 24. The conducting-spaces r are all in
electrical connection with the substance ¢ and
axis of the wheel, which are all of the same
conducting material; and the non-conducting
spaces b may be made of any suitable material
let into the periphery; or they may be vacant
spaces,

To the line binding-serew ¢ both wires
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of the entering loop from the line-wire are

connected, and bv the intervention of the wire
1 g and OOI]tdCt .spring ‘d, which at its free end

bears on the arbor e, the circuit - wheel is in
constant electrical connectlou with the line.

Thus the circuit - wheel and its conduocting-

spaces constitute a normally-open terminal of

ICG
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- ‘elrcult, respoands to a]l sw*tmlq received there-
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a branch from the main line, the said branch,
however, only extending from the binding-

screw ¢ to the wheel, inasmuch as the main

10

clearly shown in FFig. 2. The binding-screw ¢

is in the figure insulated from the frame of the .

box, which is usually made of metal. I'rom
the other binding-screw, i, a wire is led within
the box to theflat circuit-spring ¢, which bears

upon the periphery of the circuit-wheel, and

. to this binding-screw a ground - wire 18 at-
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tached, as shown.
rests upon one of the non-conducting spaces

of the wheel, and so long as it rests there 1t

has no electrical connection with theline what-
soever, Although in these drawings and de-

seription I have shown both circuit-wheel and

spring ¢ as being connected by wires to their

respective binding-serews, it is obvious that
one of the binding-screws may be fastened to

the metal of the frame or box, and thus make

- the connection through the substance thereof.

In Fig.2 a main battery, M B, which is pref-
erably one of that class known as ¢ open-cir-

cnit” batteries, and which may be common to
a number of c¢ircuits, has one of its poles con--

nected with the ground, while to its other pole

- a wire, 1, 1s attached, which connects, after
| ]mssmﬂ‘ through the relay M, with the lines 2

35

3456, The relay M, being in the main-line

on, and by 1ts armature-lever {, which carries
a contact-point, p, and which is capable of os-
cillation between the limit-screws j and k, the

latter of whichis also a contact-point, controls

. the circutt of a local battery, B, the said local

~circuit including the signal-bell # and the reg-

- 1ster C, the bell, battery, register, and con-

40

tact-points being all connected by the wires o,
o'y and m. |

1t 1s customary to place a great number of
signal-boxes upon each cir cmt 1n district tele-
gmph system, and any desired number may be
arranged in my improved circuit. In the dia-
gram I have shown but three, these, howerver,

- being amply sufticient to 1llustrate the natare
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of the invention, In the method of arrange-
ment ordinarily practiced the circuit islooped
1nto each station, one of the wires at every sta-
tion being led mto the screw-post ¢ and the
other to the screw-post 4, so that the circuit-
wheel and spring form actually part of the
main circuit, By the improved construction
of my invention it will be observed that al-
though the circuit-wire is led in and out of
each call-station, forming a loop of the main
line, thatloop extends no farther than the first
binding-serew of the call-box, the continua-
tion of the same to the circuit-wheel consist-
1ng of but one wire. At each station A the

line is similarly looped to the binding-screw 7 |

of the call-box, and a ground-wire to the op-
posite binding-screw, &, as deseribed. After

thus looping to all the stations, the line is ex-

tended, as shown, back to the central station,
where 1t terminates at the anvil v of the key

The flat spring ¢ normally .

‘main-line wire.

a case the severed end of the main line d 6 %

'293.3%4

K, which key, when pressed, closes the line-

circult, and may be employed as an mstrument

| ;to test‘, the continuity of the main line.
line 1s led also to the screw ¢ by a loop, as |

In the operation of this system, when the

70

S]gll‘ﬂ box of any station 1s caused to become

operative by the release of the clock-train (not

shown) the circuit-wheel a rotates, and each

time that the spring ¢ comes into contact with
one of the conducting-spaces the circuit of the

‘main battery becomes momentarily complete,
energizing the relay M and repeating, through

75

1ts 1nstrumentality the signal sent upon the

signal-bell m and register C in the local cir-
culit.

84

In the dldgram I have shown a branch wire,

S, permanently attached to the main circuit at

‘a point, «, just outside of the relay M, and ex-
-tendmg as a normally-discontinuous branch to

a point, &/, at or near the open terminal of the
A button-switeh, s,1s pivoted

or otherwige attached to the said return-wire.

of the normally-open main circuif, and may be
‘turned onto the point z’.

Instead of the but-
ton-switch s and point#/,any of the well-known
equivalent connecting devices may be used—

for example, two plates of brass, one attached

90

tothe branch‘ wire8 and one of them to themain

wire 7—may be brought near to each other and

{ connected, when required, by a metal plug or
This open branch wire and switch is for:
] use 1n case of a break in the main-line wire. .
If theline-wire shiould be broken at any point—

pitL.

say at 4—between the bt’Ll}iOIlS 2 and 3, all the

stations beyond station 3 would ordmarll y be

cut off from communication with the central

ICGO

office ; but by the construction I show in such '

r.‘

would: be, by turning the switch s onto the

stud a/, placed in connection with the battery
through the wire S and the point at , and thus
the call-signals transmitted from any station
beyond 4 would be received, as well as when
the line was intact.

ILam aware that heretoforecircuits have been
constructed the main line of which has been
left normally open; but in such cases the con-
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nection with each station-box has been made -

throngh single branchlines,and these branches
were liable to be completely cut off and dis-

I1§

connected from the main line, and thus to cut .

subscribers completely off from commmunication
with the main office or central station, as such
a trouble would afford no signal of its exist-
ence. lf my method of connection is used
and a loop from any cause be cut across, it will
be detected the first time the key K is pressed.
As there will be a dissolution of continuity, no
signal will be made on the relay. The switch
s would then be at once turned to the point 2/,
S0 as to insure the reception of signals from the
dissevered stations. Thekey Kmay be pressed
at regular periods, which may be as frequent
as found desirable. |

If any of the subscribers’ loops be from any

cause~—malicious or accidental—connected
| across by a wire,as indicated by zat station 1,
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‘onlyone binding-screw contact—that of i—isso

tery atone terminal thereof and normallyopen

the signal will not be cut out, as would hap-

pen, were the circuit a closed- battery circuit,

as the cut-out 2°has no power to interfere mth

‘the.action of the circuit-wheel ¢, when rotated,

to alternately make and break the earth- circit
through the instrument. o |
Another advantage of my mventlon 18 that
the countacts in the main line are greatly de-
creased in number by such a construction, be- Il
cause, instead of having both bindin g-posts h
and ¢+ and also the working contact between |
the circuit-spring ¢ and the wheel a at each
box in the said main eircuit at each station,

placed, whereby the chances of defective sig- i
naling are much diminished.

I make no claim upon the construetion of
Signal-box described, as the signal-boxes in
common use can be readily used in combina- |
tion with such an arrangement of circuifs as
I have deseribed; but

What 1 do clfum 18—

1. In a district or fire telegraph or SIgnal |
ing sy stem, a main line connected with a bat-

at the other, the said main line extending from
a central station and by means of loops into
cach of the several sub-stations or signaling-
stations, (one loop for each signaling-station,)
the two wires of each loop being united after
entering the said sub-stations into a single
normally-open branch in the call or signaling
instrument at each sub-station, whereby the
sub-station instruments are each included in
a normally-open circuit between a loop of such

circuit and a ground-wire, and whereby any dis- |
- connection or severanceof anyof thesaidloops

may be readily detected at the central station,
substantially as described.
2. The combination, in a district- telegraph-
system,of a normally-open main circuit, consist- |
ing of a main line extending from a central
station to a series of sub-stations, a loop or
double conductor extending into each sub-sta-
tion from the said main line to one terminal
of' a signal-instrument, and a single branch |

273,371

ffow the inner extremity of each loop to a cir- |
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cuit- controllmg device within the s'ud signal- -
ing-instrument, a battery one pole of which is
united to the earth and the other to the said
main line, a ground-wire at each sub-station
and a serles of call or signal boxes—oneat each
sub-station-——each connected with one main-cir-
cuit loop, as described, and containing circuit-
controlling devices adapted to give definite
signals bv bringing the ground-wire into in-
termittent contact with the normally-open
‘branch extension of the main-line loop, the
whole constituting a district-telegraph sys-
tem wherein signaling-instruments in a nor-
mally-open ecircuit may be maintained under

50
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the constant supervision of the central st-:zttion, .

substantially as described.

3. A normally-open swnalmg circuit con-
nected with a grounded battery at a central
station, constructed as described, with loops
and normally .open branches entermg each

‘subseriber’s station and extending through-

out agiven district back to the eentral station,
combined with testing devices connected with
the grounded side of the main battery and
adapted to temporarily complete the main line,

‘whereby the continuitly of the same may be-
‘tested, as described.

4, The combination, substantmlly as herein-

| before described, with a normally-open main-
line circuit extending to a number of sub-sta-
tions and back to a central %tatlon, a main-

line battery, M B, therefor, and a receiving-re-

i lay, M _connected in the sald normally-open

main circuit, of the branch 8, permanently con-

/0
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nected with the main c¢ircuit and branching .

therefrom at a point external to the relay,and

the switeh s, whereby the said branch 8 may

be connected with the return-wire 6 7 of the
main circuit, for the purposes specified.

In testimony whereof 1 have signed my name -

to this specification, in the presenceof two sub-

‘seribing W1tneqses, this 17th day of November,

1382.

- THOS. D. LOQKWOOD.
Witnesses: ‘
- JOHN MURPHY

~ GEo. WILLIS PIERCE,
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