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- Beitknownthatl, ALEXANDER M. NEDPER

~of Pittsburg, in l;he county of Allegheny and

n

State of Pennsylmma, have invented a new
and useful Improvement in Fire-Alarm and
Police Telegraph Systems; and I do hereby

“declare the following to be a full, clear, and

~ exactb description thereof

1O

My improvement relates to the arran D'ement
of the circuits and the construction and oper-
ation of the transmitting stations of fire-alarm

and district telegraphs.‘

Heretofore in iire-alarm and district tele-
graphs the circuits have been so arranged as
to connecb the tra,nsmlttmﬂ st‘ltmns elther 1n

that statlons connected on the same line when

- operated simultaneously,or within a short in-

20

terval of time,so interfered with one another
in the transmission of their separate signals

- .that either one or both of the signals were un-

30

intelligible at the central or receiving station;
or where the more recent plan is used an in-

strument at the central station so controls the

circuits centering there as to allow but one
circuit and but one transmitting-station upon
that circuit to operate at any one time,render-

ing all other circuits temporarily 1n0perab1ve, ,.

but this is done at the risk of losing a signal
on an attempt at transmitbting which may have

- been made at a moment while the line upon
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which the stationis situate is thus temporarily
inoperative, no provision being made to hold
more than one signal while anoth_er 18 trans-

mitted and transmit the retained signals after

tie running signal shall have been received

‘without further manipulation of the signal-sta-

tion by the person turning in the alarm.

It is also-the practice to S0 connect stations |

that cutting or breaking a signal-wire renders
useless many or in many cases all signal-sta-

‘tions on the ClI‘Clllt so cut or broken.

- The objects of my improvementsin arr&nﬂ'-
ing the circuits, and in the construction and

operation of apparatus appertaining to fire-

alarms aud district telegraphs, are to enable
signals to be correctly transmitted to the cen-
tral or receiving station from one or moresig-
nal-stations connected in the same circuit

- 50 whose means for transmitting their %everal

r

|

signals have been operated mmultaneously or

.closely following each other, so that each S1g-

nal-station so 0pemted shall transmit its sig-
nal in rotationirrespective ofany control over
the circuit by instruments or operators at the

33

recelving-station, to enable the signals to be -

transmltted upon an open or closed circuif and

without the use of ground-connections;to en-
able -the operator at the receiving statlon in
case of the opening of a closed circuit, to
quickly arrange it so that the stations will

transmit thelr signals over an open circuit,

and to enable the operator when signals are
simultaneously transmitted to the central or
receiving stations on two or more lines to so
control the circuits as to hold the signals on
all of the lines until he can receive in rotation
the signal of each circuit without 1nte1 ference
from the others.

My invention consists, punclpally, of anar-
rangement of circuits for fire-alarm or district
telegraphs by which signals can be transmit-
ted by closing an open circuit or opening a
close circuit, and in such manner that a sig-
nal-station, while transmitting its signal, tem-
porarily takes the current from all obhel
stations on the same circuit, and after it has
sent 1n 1its.signal automatically restores the
current to the other stations on the same cir-
cult, thereby enabling them to transmit their
SIgnals when any of them have been operated
while temporarily deprived of current, the
signal being retained by the station until the
current is restored to it, as above described.
Thus, by means hereinafter stated, I am able

to render the signal-stations non- 111telfer1nﬂ‘ in -

themselves without control of operators or in-
struments in the receiving- station, and in ad-

6o
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dition to keep the signal- elremts always ready -

for the reception and transmission of signals.

I will now describe my invention by refer-
enceto the accompmymg drawings,in which—

Flgure 11s a diagram of my improved ecir-
cuit and a plan view of my improved relay.
Fig.21s a side elevation of the relay.
18 a sectional view of the standard and yoke

of the relay on linel 2. ' Fig. 4 is an elevation

of my transmitting or signal station. Fig. 5
I8 a sectional view of Fig. 4 on the line 3 4.
Fig. 6 18 a sectional view of Fig. 5 on the line

Rig. 3

GO

100




56, Tig. 71s a detail view of the releasing | { carrying a drum containing a spring, which R

| is wound up by turning the shaft n, and fm—; -
rémshes the motwe pDWGl to 0pe1ate the sta-.
tion.
| :structlon is. bhat usu'ﬂ 11 gemmﬂ' a,d‘],pted to

| :ducting plate ¢ or contqet btlld d’ : -Thi-s com-

| :mechmlsm shown 1in Pl“ 4 ab 2> il the d001 be

ilng broken away. .

= -51g11f11 18 to be tlansmltted f1 om 4, I(}cal pomt;
to areceiving-station, areas follows: The main.
. circuit 1s arranged in a loop in:

. nected receiving relay-battery and signal-sta- .
tIons constructed as follows: a eonductor, ¢,
made of any suitable wire ‘or conductor, 13

which arecon-

connected to the positive pole of a main bat-

with which switch @ is: in contaet, thmufrh
switch «, galvanometer g, to bmdmg post p: of

- the ‘signal-circuit, which will be hereinatter
| die'scribed . ’Phenee:passinzg thirough;the sameto
the binding-post p', 1t continues, connecting

the ecircunits of the signal-stations s and s in

10
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‘series until it reaches a
construected as to make contaet with the con- |

- tral office.

switeh, d, which 18 80

~be connected Wlth one pole of the battery and;
 led from the central office, connecting the sig-
nal-stations in-series until it reaches switch .
-, which, with plate ¢, switches d and f, a
~ contact- studs @ and f" are situate at the cen- |
- From plate ¢, by means of f,which

can make contact with /7, ¢ econtinues again,
passing out of the central office and runs paral-
lel to that portion of itself which connects the
stations in series until 1t reaches one binding-

post of magneto - generator m, through” and

from the other post of which 1t continues until
itreachesrelay Ratbinding-postd,and through
the same to the post ', which 1s connected to
the key &, from which e connects with the nega-

tive pole of the main battery B. From that |
45 P

ortion of ¢ in which no signal-stations are
connected branches ¢’ are carried into the sta-
tions, whose use and functions will be fully
described in connection with the signal-sta-
tion and ifs circuit. Theloop cis constructed
with three branches situate within the central
office—viz., 2/, which begins at stud 72, which
is constructed to make contact with switch a,
and ends in ¢ between battery B and key k;
*, which begins at ¢’ and ends in ¢ between
battery B and switch a, and 7°, which begins
at /" and ends in ¢ at 7’

I will now describe my improved signal-sta-
tion, an elevation of which isshown in Ifig. 4.

i is abox made of any suitable material, pret-
erably of metal, and is provided with a door, 7',
havingspring-lock ¢ and tworeleasing mechan-
isms, ¢, To the sides of ¢ is fixed by suitable

supperts the - -shaped frame 7, constructed
of two -}--shaped pieces of metal joined by
suitable cross-pieces of the same material.
In the horizontal portion of the frame j a
train of gear-wheels is placed, the large wheel

Iake letters of 1efeleuce 111dicate 11Le 1)‘lltS |
1in cach.
My 1mpmvements In arranging the circuits
- In fire- almm or distnct tele aphs Or | In any | provided with a reg culating - fan, o.

o i shaft » 1s tixed a cn'culb bl&ﬂ{el £, h‘wmﬂ* Q!

‘Dbroad conducting periphery (bloken at inter- -

gaging anyone of the
ing it up to the aection of the enmgmed elee-:

a* of electro-magnet «’,

370,885

operate an escapement, which in this caseis = -

vals to make the signal) insulated from 1its =
1 hub and a,dapted to allow contact of the con-.

tact-fingers w 1w, (shown more clearly in Ifig.
1,) said_contact: ﬁnn‘ers being mounted on a
Dblock of Insulating: “material ﬁxed to the ount-
| side of the frame j'.
tery, B, which may be any of the ordinary |
batteries which 'are adapted to work on a-
‘closed eircuit, whence it is: Ied to contact-stud, .

mounted on the shaft » in such position with
relation to the contact-ﬁngers:w w’ that while
the armature a’ of the electm magnet «’, I'igs..
4 and 5, is passing pins ¢ ¢ @ « of wheel q
the circuit will at all times be dossed- ‘This

is for the purpose of plevultmﬂ «’

pins.a® @ « @ by hold

t10 magnet «', as hereinafter more ful]y de-

Seub{,d | S
To the 11rrhh ofl *md %o p1 opmtmued to .113_

1 Sh‘lfb? carr ymn* the cuemt blea]{el 1, nmkes
four (01 any number greater or less as de-
sired) revolutlons, 18 the wheel ¢, Whl(,h s
provided in this case with four pins, ¢’,which .
and |

extend from it parallel to its shaft v, and are
of such length as to be engaged. by armature

the magnet is not magnetized. Thearmature
a’, engaging either of the pins « of the wheel
q, Wlll prevent its revolution and the action of
the clock-work to operate the station; but if
the armature be attracted by electro- maﬂ‘net
a’, 50 as to release wheel g, then the clock-work
will operate, and by revolution of circuit-
breaker ¢ the signal will be transmitted. In

the normal condlblou of the circuit electro-

magnet «’ G*ebs no current, being connected in
branches ¢ , Fig. 1, which, although connected
at their ends O With the main circuit ¢, are
open normally at their other ends, as will be
presently described. Iilectro - magneb « 18
shunted into the maincircuit and ener rrlz.ed by
the operation of shunts or switches s §’, whose
construction 1s as follows: They are inserted

To the

- The circuit-breaker £ 1s

93%“

fixed to box i, when

108

IT10O
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in the vertical part of the frame j above and

below the wheel ¢q. They are placed at such
distances from the cross-pieces 7' 7° of frame j
as to enablecontact-springse’ ¢’ ¢* ¢® ¢® ¢', which
are mounted on blocks of 1nsulated material,
¢ ¢, fixed to j' j*, respectively, so as to make
contact with contact-plates ¢ ¢'' of shunts
and s, respectively. They have (I'ig. 6) a
shaft, s made of any non - conducting ma-
terial, so that ¢° ¢'" are insulated from the
shaft §°, which has a shoulder, &%, and, be-
ing square in section, are inserted in square
holes in j* and 5°, and fitted therein so as to
move freely longitudinally., Tliey have metal
collars &', between which and j' and around

-the shaft ¢* is placed a spiral spring, &°, and a

120
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| pln, s’y Lo act as aJ_ check on §°.

370,885

plates ¢ and ¢" are made of metal sleeves,
which are slipped over the shafts of s and ¢,
and in one side have 1nsulat10n -pieces ¢* and

° fixed respectively. To 4° are hinged on
either side two L-shaped levers, L and I/,
pressed against shoulders §° §° on the shafts of
s and s by the springs I’ I°, respectively. 1.

~is fixed (Fig. 4) to the right and L to the left

16

of 5°. L is of such size as o engage lug ¢* on
arm ¢', which is mounted on and rev olved by

shaft Vs and L' of such size asto be engaged by .

lug ¢* on arm ¢ when the same is in revolu-

20
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18 broken.

tion. lIiach of said levers hasa lug, I#, Fig. 6,
(shown also in Figs. 4 and 5 in dotted lines,)
which, when shaft s* 1s pushed 1n against spi-
ral spring §&°, will engage shoulder s’ and hold
shaft s*in the position into which it is pushed
antil 1t 1s released, as hereinafter deseribed.
¢’ is anarm placed on shatt v, and is of such

]enﬂ‘th as to clear 11:1 1ts revolutmn the shmfts |

of Shunts sand ¢. It has two lugs, ¢* and
¢’, which extend from either side and are of
sufficient length to engage the vertical arms of
levers L L/, Fig. 5. It is affixed to shaft v at
such an angle to a plane passing through
shunts s and s" and shaft v as to just clear the
vertical arm of levers I and L/ When the sta-
tion is at rest.
either side of ¢, and the levers L and I/ are
made of different lengths and placed on dif-
ferent S1des of j° for the purpose of having the

lugs of ¢" engage the levers L and I but once

in one revolution of the shaft », and that at a
time just prior to the completlon of any one
revolution of said shaft . When lugs ¢* and
q* engage the vertical arms of levers L and I/,
by reason of the revolution of ¢" they press
the levers L and L’ against their springs I
and I7 and release the hold of L#, Fig. 6, on

shoulder & on shaft s°, when the action ' of

spiral spring & restores shaft s° to its normal
p051t10n and the main and branch circuits ¢
and ¢’ to their normal condition when the sta-
tion 1s ab rest. | |
pb 13 a polarized bell used in connection
with magneto- gener ator m, Fig. 1. Tt is con-

nected 1n br.«_mch ¢ 11:1 seues with the electro- .

magnet a’.

% 18 ateleﬂraphlc sounder one end of whose'

coils is connected with ¢, the other being con-
nected with key &%, whose anvil is connected
with wire «*, at whose extremity is a stud in

~such position as to be capable of contact with
5 switch o'

From «' springs a branch, «°, at
whose extremity is a stud capable of contact
with theswitch#®’. When switch ' is shunted,
the main current is carried through sounder
« to branch ¢, thus short-circuiting ¢ at the
station where the switch is operated, when by

“manipulation of key k* communication ecan be
had with the receiving-station,

The sounder
is primarily intended for testing when the line
For example, if ¢ be broken be-
tween the receiving-station and post p and v’
shunted » would remain unaftfected. In that

-break in ¢ is.

Thelugs ¢*and ¢° extend from-

The contact- | 1, will have been shunted fo d’, and u, when

%’ 18 shunted, will get current thr ough post v,
when the armature of  will be drawn down

and the shunting of 4’ and «* and the action of

% will show on which side of the station the
Wlhen a break occurs in that
portion of ¢ between f and &%, Fig. 1, f will

‘have been put in contact with f \/Vhen look-

ing for such a break, the lice-man at the signal-
station will request the operator at receiving-
station, by means of key k% to break contact
between fand f’, when if he continues to get
current through sounder « the break will be
beyond the station from which he is commu-
nicating. If he gets no current through «, the
break is between that station and the receiv-
ing-station.

Referring now to Figs. 1 2 :smd 3, where

the relay which I propose to use 1n bhe opera-

tion of myimproved fire and distriet telegraph
is shown, the relay is constructed in the
usual well-known manner, the electro-magnets
being woundso that the carreunt passes through

them in series, and so as to act in concert in -

attracting their common armature, but differs

from the ordinary relay in the counstruction of

its standard and the yoke which 1t carries,

-which bears the stops used in closing the local
~cirenit LOC by means of the vibrations of its

armature., The difference consists in the con-

struction of the yoke, which carries two pairs
of stops for thearmature of the usual conduct-

ing and non-conducting type, each pair being
composed of one conductor and one non-con-
ducting stop, and the pairs being arranged on
the yoke in reverse order. The yoke is
mounted on a pin, %%, and is capable of a half-

revolution about the head of the standard

which bears it, so as to enable one pair of
stops to be substituted for the other in case
the line is operated on an open or on a closed
circult. In Fig. 1, v 18 the yoke, which is
made of any conduebiug substance and with

four arms, which bear two pairs of stops in

reverse order, equidistant from the central
line of the body of the yoke. A recess is cut
in the side of the body of the yoke for the re-
ception of the head of the Standard Y. The
yoke is mounted on a pin, 7°, (shown in dotted
lines, Fig. 1, and in section, Fig. 3 ,) which is
supported by the standard’ at v, Fig. 3, and
1s equidistant from the axes of the two pairs
of stops in such manner as to allow it to re-
volve In a semicircle about the head of the

standard, as indicated by dotted arc of a circle

in Fig, .3 Yoke y is provided with a second
hole at y°,'1n which 1is inserted pin 2% which
also rests in one of two semicirenlar grooves,
which are concentric with the hole at 4 in

/0
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yoke, and cut-in both sides of the head of the

standard at 4°. The office of pin #*is to ad-
just and hold in position yoke y when it has
been revolved in either direction about the
head of the standard. The armature of the
relay is connected with one extremity of the

local circuit LC, which consists of a battery

~ case, as hereinafter deserlbed switch d, Fig. | and recording-instrument and necessary con-

130




SEREERERER Y

4 ... ... 370885

o elosed.
+oan open: circult and ‘the record made of the
. closines of the main line, the pin 9" is with-:
oooodrawn:and the yoke y revolved in a semicirele:
oo con gt and the pin oyt inserted: 1oy, and: the:
. oogroove on the appos.,itc, sideof the head of the!|
. standard at 1 2, Fig. 2.

i ID

i 200
corcnnnally i g

EEEEEEE '%culb at post p, smd current: passes: through:u .
i toe to Spnnﬂ* ¢, to conmct -platee?’; to spring |

350 to ¢, to Splmﬂ* «*, to contdct l)lthe ¢y to

40

45
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¢ diete
breaker, mth its fingersaow';with which &’ the
SERREEEEE éreleq,smn' electro - mwnet and pb the 1:101‘11‘-@%
SERRERRERRE élzed bell are: eeuuccte{lm seriesin the: branché
e w hlch connects with ¢at O and wmh ¢ and
EEREREE 5(‘ whleh normally rest on insulation ¢ and ¢ |
i of couta;ct plates ¢ and ¢", wthe smmder and
o w1t wt it its connnecting wires fmd swnﬁhes asé

SEEEERRRRRRRRE Y
EERES -“?%é%é%éhmelnt)ﬁme mentloned

cuit; zmd its armature 18 attracted. : If the main |
eireuit in: which: 1t ‘18 connected be perma-: |
0 onently:open or broken, the: armaturewill be | 2
oooretracted and the loeal eireunit permanently
If the line then is to be operated on |
lines in Fig. 7, when it drops below 2%, and: 15
stepped:m its revolution by stop 2%, whichis =
inserted into the case @/, after whizh the rod 2 S -
is retracted by spiral springs:z”; and the lceV

Tt will be observed th*’tt o enters the b{}X c:n:'

!

spring c’, to ¢, to switeh w2, to post P/, and so

on, ‘md by reason of taking the path md]mted

mcets with no resistance other than that of
the conunections just mentioned, none of the
magnets in the several stations bemg traversed
by the main current when the line is in its
normal condition and the stations at rest.

A modified arrangement of the circuits is
made by conunecting “the two sides of ¢ at C C,
as indicated by dotted lines, Fig. 1, when the
loop need not enter the central Sl"ltlon twice,
and the two branches 2% and /* and switches
d and f and contact-plate ¢ are dispensed with.

To operate the system and transmit a signal,
the shunt ¢ must be forced 1n, and this i1s ef-
fected manually or by means of a releasing
mechanism. . (Shown in Figs. 4, 6, and 7.)

In Fig. 7, z is a rod, p‘utlymund and partly
re(,t‘mn'ular in section, held to the side of a
case, 7/, by two gulides, z* 2%, said case being rect-
angular in sha,pe and fastened to the door 4 "by
Sllltable means. ¥rom the rod ¢ depends an
arm, 2°, in the path of a key, #, inserted {from
the outside of box <.

2* is a ring having two lugs, 2° 2/, Suppmted
on a pin, ,J’ fixed to door . The ring 2° 1s
held with the lug 2° in conbacb with the stop
¢’ by spring z". The pin 2 *is fixed in such

A0 T

position, and the lug & 1s of such length, that.

it will engage the lxey z* when 1t is Inserted
and tmnui .md will allow the key z' to be

turned towm d Z%, but not back again past the | known manner.

By this operation the |
order of stops 1s: .1.@?&313&(1. and the retracted |

oparmature-bar rests ‘upon an insulated ‘back- |
ooistop and the Jocal battery i1sopenand in readi: |

' ness to Opemte on the cl.suws of the nmn@:
’]‘Ele box elrcmb 18 ShO‘ﬂ n: dmfrmmmahc-z
1, ¢ and s mpresentmﬂ' shunts |
broken: away, ¢ and ¢" their: contact: -plates,

1heu contact- SpHH”S {the elrcmt
the clock-work of the Statlon released m l:he 2k

| {}f the box 4 1is:shut. _
* 18 ‘inserted: fmd _tmned,_ as :above:de- 0

| when it is held between 2 and 2% SN
1 1shad: to the inside of the box duntil a per- 1110
son:having a key to the lock % arrives on the:
oround, when the door may beopened and the: 1 1
rod 2z pulled by the band totherighttorelease

of the: Lev by operation of the thumb:lateh 2",
| Flg_ 4.

- This thumb latich is fastened thr ouﬂ"h

nections, the other extremity being connected | lug: 2" until it has been removed from: the path SRR
to the yoke-bearing standard. 'As shown in | ¥
Fig. 1, the relay is connected in a closed cir- |

79

the back: of ease ¢ to the ring 2°in:such:man-

ner:as to allow said ring to turn upon the pin: 1
. The key 2%, being continued inrevolution, 1 11

it occupies the position indicated by the dotted

=18 held between the stop ¥ and the arm: 2.
The rod 'z, after it leaves the case 7, is held

agalnst .the,. ingide: of .tlﬂfuf:j lel‘f 3! of .the bofc VRN
b}'; ouides 2, Fig. 6, and has: on:its inner:or .

free side an inclined plane,:2”; so situate as to
engage rollers on the shaits when the: door
(See IM'ig. 6.) 'When the

Scubed, the inelined plane .on 2 18 fowedlnt-i)
1 the position indicated by dotted lines in Fig. . L

encounters 2 and pushes: it to the right until SRR :

75

80

85

6, and the shaft is ‘moved longitudinally and- 90

mmner presently deseribed.

It will be observed that when the Lev z 15 S

drawn until access:1s had to the thumb-latch:

'z, and that it must be turned sufficiently to:
press in s hefore a signal will be transmitted
Nzazaeces:s;;;é;@;ms

the key from between 2" and 2, and then by
the operation of the thumb-latch, Iug 2" be
furned from its path, whenit can be removed.
The object 1n thus retaining the key in the re-

leasing mechanism is to prevent tampering
with thestation and mechanism and the traus-
mission of uselesssignals, the keys being num-
bered and a record kept of the names of the
persong to whom they are distributed, so that
the person whose key is used may be held to
account for the signal transmitted. When
the shunt s is pushed in, in the manner just
described, the current no longer traverses
C t]_llOl]ﬂ‘h the entlre circuit, but is shunted
throun"h the branch ¢ of the station operated,

the coutmmby of ¢ being broken at that sba-
tion. Forinstance, in I‘Jg 1, when s is pushed
in the direction of the "el‘l"OWS the spring ¢ is
shifted onto insulation e, thereby breaking
the continuity of ¢, and the spring ¢ is shifted
onto contact-plate ¢, thereby ai[’ordmg a path
for the current throuﬂ*h ¢’, ¢, t, @’, pb, and ¢ to

turned until it has passed 27 it cannot be with- 1

95

TOQ

105

11O

II5

I12C

the receiving-station, “the effect bemﬂ' to open 125

and short- circnit ¢ through the pdrts just
named of the station operdted When the cur-
rent 1s shunted in the manner just described,
1t will flow through eclectro-magnet «, whlch
then attracts its armature mbhdmwmg 1t from
pin « of wheel g, thereby allowing the clock-
work to operate and rotate the mrcmt breaker

t, transmitting the signal in the usual well-

When a signal isreceived at

130




- the receiving-station, the operator there by the | made
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operation of the magneto-generator m cauges

the polarized bell to sound a signal, indicating

that the receiving-station has received the si -
nal from the station. When a signal bas been

‘thus transmitted and the receiving-station has

Indicated its reception, the motor-spring of the
station continues to operate the station until
stopped in the following manner: When the
shunt s is pushed in it is held by lever L in
the manner hereinbefore described for a cer-

‘tain period of time, the length of which is de-

termined by the rotation of the arm ¢ on the
shaft of wheel q. - As hereinbefore described,
q' just before it makes a complete revolution
releases shunt s from rotation by the lever
L, and it is drawn into its nmormal position
by spiral spring &, which operation restores
the main ecircuit ¢ and breaks the branch cir-
cuit ¢/, thus demagnetizing ‘¢*, whose arma-
ture then engages the pin ¢ of the wheel ¢
and checks the operation of the clock-work of
the station and leaves it in readiness for the
transmission of another signal, provided the
spring be wound up sufficiently. The stations

when thus operated on a closed cirenit, as de- |

seribed, cannot possibly interfere with one

another in the correct transmission of all their

separate signals, no matter in what space of
tlme or order their several signals are trans-

-mitted, because if &, Fig. 1, be transmitting

its signal and S be operated, and while it is

_ operating the station shown diagrammatically
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- tween the first breaksin ¢ and the battery B,
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be called upon to transmit its signal, the effect
will be as follows: The clock-work of S’ being
in operation, but the wheel ¢ therein not hav-
ing made one complete revolution, 4s soon as
shunt s of S is pushed in to send in its signal,
all current is taken from &, the main line ¢
being broken at S, and the electro-magnet g
of §', losing its magnetism, ceases to attract its
armature, which engages the next succeeding
pin ¢° of wheel ¢, and the remainder of the
signal 8’ is retained until its electro-magnet
18 again energized by the restoration of cur-
rentin it. The same effect takes place at S
when the station shown diagrammatically is
operated, the main line cbeingthereby broken
point. Suppose, as hereinbefore set

forth, the stations are constructed so as to re-

peat their signals four times, and at the mo-
rment S was released, S’ had sent in two of its
signals, and at the moment the third station
was released S had sent but part of one round
of its signal, then the third station, being be-

will be temporarily the only station whose

‘electro-magnet a® will get current, which causes

the releasing of its cloek-work, as deseribed,
and it proceeds to send in four rounds of its
signal, and then by the automatic operation
of its shunt s and arm ¢ on lever L, as de-

seribed, the main line ¢ is restored at that sta-

tion. The moment this occurs the electro-

magnet a° of S receives current, its shunt s
‘being still retained in the position in which it

the one complete revolution necessary
to release 1, and S proceeds to send in the
three remaining rounds of its signal, one be-
ing lost by the third station taking its current

in the manner described. As soon as S has

5

/9

sent in the.remainder of its signal,the current

18 restored to S, which in the same munner
proceeds to send in the two rounds of itssig-
nal remaining to be sent. So it will be seen

{ that no matter in what order or number the

the signal-stations on any line are operated,
all of them will correctly transmit the sepa-

‘rate signals in the order of their position in

the series in the circuit. - -
Should ¢ be cut or broken, the operator will
first arrange the yoke of the relay so that its

retracted armature-bar will rest against an in-.

sulated stop in the manner herein described,
then shunt switches a, d, and f to studs 7, @,
and f’, respectively, when it will be seen that a
loop consisting of switch «; galvanometer g,
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that portion of ¢ between g and switch d,switeh.

d, branch %°, battery B, and branch # will be
formed, when, if-¢ indicate current, it will
show the break or cut has not occurred in the
side of loop ¢, in which the stations are con-
nected in series, and that it is between switch

J and post b of the relay. Having ascertained

generally which portion of ¢ the break is in,
the operator will immediately shunt switch «

to its mnormal position when the circuit is

95

closed, and at his option leave d in contact

with d’; but he must necessarily preserve the
contact between fand f’. For suppose the

break to have occurred in ¢ between the points

of connection with it of branches ¢’ ¢’ of S and
', then all stations whose branches ¢’ have
connection with ¢ between the break and post
b of the relay will close the cireunit through
their branches ¢’ when their shunts s are
pushed in, as has been described; but the
branch ¢’ of S’ being between the break and
switch f, when its shunt s is pushed in. station
> will have no working connection with post
b of relay unless f be in contact with /7, as
above described, when the current will flow
from battery B to §’, through its branch ¢’ to
¢, to f, to branch 7% to A%, and thence, in the
manner herein indicated, to post b of the relay,
and 1its signal will be transmitted. If -when
the operator on the oceurrence of the break in
the line had shunted switehes «, d, and £, as
deseribed, and the galvanometer indicated no
current passing, it would show that the break
was situate at some point in the loop formed
when said switiches are so shunted.
case he would immediately shunt switeh e to
1ts normal position, as above, and at his op-
tion leave f in contact with f/, but of necessity
leave d in contact with d', and arrange the re-
lay so that it will work on an open circuit.
If the break be at 7, Fig. 1, then the stations
between that point and the postd’ of relay be-
ing still connected with battery B would malke
their circuits through their branches ¢’ and
transmit their signals; but stations beyond

had been pushed, because its arm ¢’ had not | point 7 will have no connection with battery

In that
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- shunted, the signals being retained when the.
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B unless d be in contact with d', when they
will derive their supply of electricity through
branch 7°, when their circuit while transmit-
ting a signal will be from the junction of /°
with ¢,to d, to d, to ¢, to post p’ of station, (see
diagram of station-cireuit, IFig. 1,) to ¢, to
¢, to ¢, to ¢, and thence, through circuit-
breaker f, electro-magnet @’, pb, and ¢', to post
b of the relay, whence 1t flows through the re-
lay and the various connections to negative
pole of battery B. Thus it is seen that when
a break occurs in ¢ between ¢ and ¢ those sta-
tions situate in ¢ between the break and d
must be operated by pushing their shunts s'.

If breaks should occar in both sides of loop
c—say at 7 and S—{he operator should shunt
switches dand f, so as to put them in contact
with &' and f', respectively, and arrange the
yoke of the relay for operation on an open cir-
cult. There are then two groups of signal-sta-
tions on two open circuits, which have mag-

nets, relay, and battery in common, and are

operated by pushing intheshunts sors’,aceord-
ingtowhichsideofthe break 7 they may besitu-
ate, as has been deseribed. If it should hap-
pen that two signals were fo be transmitted
simultancously on the two arms of the circuits
formed when breaks 7 and 8 ocecur, the oper-
ator by shunting either of the switchesdand f
will hold the signal being transmitted on that
arm of the circuit whose switeh has been

line is open, as has been described. - He can
then take one round of the signal coming in
on the arm of the circuit whose switch has not

been shunted, and then open that circuit and

close the armi of the circuit first opened and
receive the signal temporarily held upon it.
The same control can be had overtwo or more
independent circuits when signals are trans-
mitted simultaneously upon them by opening
all but one of them and receiving the signal
on the one remaining closed, and then open-
ing that and closing another of the series un-
til each one has been closed while the others
are opened, when they will transmit their
separate signals in the manner of the two arms
of the signal-cireuit, above described,and this
whether they be open or closed.

From the description given of the means of
operating the signal-stations on openor closed
circuits it will be observed that in no instance
are ground-connections used, which 1n oper-
ating district or fire-alarm telegraphs 1s of
decided advantage, an acecidental ground upon
such telegraphs in most cases rendering a por-
tionof the system inoperative until the ground
be removed. |

I have not elaimed specifically the method
of operating district and fire-alarm telegraphs
herein described, nor the peculiar construc-

tion of the relay-yoke, both of which I believe |

to be new, and which I intend to make sub-

jetts for separate applications for Letters Pat-

ent hereafter.

I do not wish to be limited to the mechani-

cal devices specifically shown and deseribed

herein, my invention not consisting primarily
in them, but rather in the arrangement of the
circuits in connection with them or equivas-
lent apparatus,whatever they may be, where-
by the objects sougﬁt to be attained are
cifected. |

What I claim as my invention 18—

1. In a telegraph system for transmitting a
predetermined signal, a normally-closed loop-
circuit containing a battery and receiving-
relay, in one side of which transmitting mech-
anisms are connected in series and from the
other side of which run parallel to that con-
taining the transmitting mechanisms in series
are normally-open branches or taps entering
each transmitting mechanism, and means
therein contained whereby said loop or main
circuit is opened and said branch or tap closed,
cutting out all of said mechanisms in said se-
ries beyond the mechanism operated and ren-
dering them non-interfering in the transmis-
sion of their several signals, substantially as
and for the purposes described.

2. In a telegraph system for transmitting a
predetermined signal, a normally-closed loop-
circuit containing a battery and recelving-
relay, in one side of which transmitting mech-
anisms are connected in series and from the
other side of which run parallel to that con-
taining the transmitting mechanisms in series
are normally-open branches or taps entering
cach transmitting mechanism,and each contain-
ing an clectro-magnet, and the means therein
contained whereby said loop-circuit is opened
and said branch or tap closed and the electro-
magnet therein contained excited for the pur-
pose of transmitting the signals of said trans-
mitting mechanism and rendering the same

non-interfering in the transmission thereof,

substantially as and for the purpose specified.
3. In a telegraph system for transmitting a

predetermined signal, a hormally-closed loop-

circuit containing a battery and receiving-
relay, in one side of which transmitting mech-
anisms are connected in series and from the
other side of which run parallel to that con-
taining the transmitting mechanisms in series
are normally-open branches or taps entering
each transmitting mechanism, and the means
in said loop-circuit and nmechanism contained
whereby said loop or main circuit 1S opened,
said branch or tap closed, and the loop and
branch circuits restored automatically to their
normal condition for the purpose of short-
circuiting said loop-circuit during the trans-
mission of a signal from each of said transmit-
ting mechanisms, thereby rendering the same
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non-interfering, and after the transmission of 125

each signal to restore said loop and branch
circuits to their normal condition, substan-
tially as and for the purposes deseribed.

4. In a telegraph system for transmitting a
predetermined signal, a normally-closed loop-
circuit containing a receiving-relay and bat-
tery, in one side of which transmitting mech-
anisms are conneccted in series and In the
other side of which. run parallel to that con-

[3C
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- mitting mechanisms in series and in the other |
side run parallel to that containingsaid mech-
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~Ing an electro-magnet,
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taining said transmlttlnb* mechanism, enteunn‘ |

each of sald mechamsms are normally open
taps or branches, in each of which is an elec-
tro-magnet whose armature 18 8o arranged as
to control by its movemént, dependent upon
the action of said electro-magnet, the trans-
mission or retention of 31gnals from each of
sald mechanisms, substantially as described.
5. In a telegraph system for transmitting a
predetermined signal, a normally-closed loop-
01rcu1t containing a battery and receiving-re-
lay, in one side of which are connected tIdIlS

anisms, entering each of said meehamsms are
normally open taps or branches, each contam-
and means contained
in said loop- circuit whereby the same may be
opened and short-circuited through said elec-
tro-magnet, whose armature is so arranged as
to control by its movement the transmission of
signals from said mechanisms, and also the
means therein contained for the automatie res-
toration of said branch and loop circuits to
their normal condition, substantially as and
for the purposes descubed

6. In a telegraph system for transmlttmg )
predetermined signal, a normally-closed loop-
circulb containing a, battery and relay, in one
side of which tmnsnuttlng mechanismsare con-
nected in series and in the other side run par-
allel to said side containing said mechanisms,
entering each of the same, are normally-open
branches or taps, in each of which is an elec-
tro-magnet, and meansin said loop-circuit con-
tained whereb} 1t can be opened and short-
circuited through said eleetro-magnet for the
purpose of controlllng3 by the movement of the
armature of the same, the means in said mech-
anisms contained f01 automatically restoring

~ said loop and branch circuits to their normal

condition after the transmission of a signal,
substantially as and for the purposes specified.

7. Inasystem of telegraph for transmitting |

a predetermined signal,anormally-closed loop

‘eircuit containing a battery and relay, the two

sides of which extend parallel to each other

from a central or recelving station and areled

back to the same, havmg at their ends discon-
nected from said relay means of switehing said
loop-circuit, the one side having transmitting

-mechamsms connected in series therein and

- the other side having normally-open taps or
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branches entering each of said mechanisms,
substantially asand for the purposes described.

3. In a system of telegraph for transmitting

a predetermined signal,a normally-closed 100p
circuit containing a battery and relay, the two
sides of which extend parallel to each other
from a central or receiving station and are led
back to the same, having at their ends discon-
nected from the said relay means of switching
sald loop-circuit, the one side having trans-
milting mechanisms connected in seriestherein
and the other side having normally-open taps
or branches entering each of said mechanisms,

opem ng and short-circuiting the same through

| said branches, substantially as and for the pur-

poses descmbed

7C

9. In a telegraph system for transmlttmn‘ a

predetermined signal, a loop-cirenit normal]y
closed, Gontaining ) b'ltt@ly and relay, the two
sides of which extend parallel to each other

from a receiving station and are led back to

the same, havmﬂ‘ at their ends, disconneccted
from said relay, means of oljeni.ng and switch-
ing sald loop-circuit, the one side having
therein transmitting mechanisms connected in
series and the other side having normally-
open taps or branches entering each of said
mechanisms,and means contained in said loop-
circuit, and mechanisms to open said loop-eir-
cuit and short-circuit it through sald taps or

branches, and after the transmission of a 8ig- &

nal restore said loop and branch circuits to
their normal condition, substantially as and
for the purposes descr ibed. |
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10. Inasystem of telegraph fortransmitting

a predeterminedsignal,aloop-cireunit normally
closed, containing a battery and a relay ad-

| justableto work onanopen or closed circuit, ar-

ranged as described, with its two sides extend-
ing parallel fo each other from a receiving-
station, the one having transmitting mechan-

isms connected therein in series and the other

normally-open taps or branches entering each
of said mechamsms, both of said sides re-en-
tering said receiving-station, and being pro-
vided with means of opening and smtchmn
said loop-circuit, and having within said re-
ceiving-station normally-open branches con-
nected with the two sides of said loop-circuit,
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and arranged with means in case either one or

both sides of said loop-circuit be broken to
connect said sides or either of them at their
points of re-entry into said receiving-station
with said relay, substantiaily as and for the
purposes described.

11. In a telegraph system for transmitting
a predetermined signal, a loop-cireuit, ¢, con-
taining a relay, R, battery B, having trans-
mitting mechanisms S, connected therein i in

seues, conduetor C G, and branches or taps ¢

, sttbstantially as and for the purposes de-
scubed -

12, In a system of telegraph for transmit-
ting a predetermined.signal, a loop-cireuit, ¢,
containing a battery, B, a relay, R, adjustable
to work on an open or closed circuit, switches
a, d, and f, plate e, branches 7/, 1% I’, and ¢/,
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galvanometer ¢, and transmitting mechanisms

S S’, substantially as and for the purposes de-

8Cr lbed

13. In a telegraph system for transmitting
a predetel mined signal, a transmitting mech-

“anism containing.a motcr circuit-breaker, an
electro-maguet'normally not in circult, with
1ts armature arranged to control the move-

ment of said motor, and means for manually
switching said electro-maguet into the main
or signal eircuit for the purpose of short-eir-
cuiting the main current therethrough, and

and means connected in- said loop-circnit for . after the transmission of a signal automatically
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cub 16 out of said main or signal circuit, sub-
stantially as and for the purposes described.
14. In a system of telegraph for transmit-

ting a predetermined signal, a transmitting

mechanism having a motor, circuit-breaker ¢,
contact-fingers w w’, electro-magnet ¢®, with its
armature «¢°, shunts s and ', wheel ¢, and on
1ts shaft arm ¢/, levers L I and their springs
L' and I, arranged as described, substantially
as and for the purposes specified.

15. The combination of shunts sand s"of the
transmitting mechanism herein described, with
the releasing apparatus ¢ having a case, 2,
rod z, and guides therefor, 2° 2", said rod

370,885

having arm 2% stops 2’ and 2’ and z", springs
Y and 2%, and thumb-lateh 2", the whole
thereof being fixed to the outer of two casings,
the innerof which contains transmitting mech-
anism arranged substantially as and for the
purposes described.

- In testimony whereof I have hereunto set
my hand this 24th day of November, A. D.
1886.

ALEXANDLER M. NEEPER.

Witnesses:
WiLLiAM H. ELLIS,
VW. B. CORWIN.
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