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UNITED STATES

PATENT OFFICE.

HENRY W. SPANG, OF READING, PENNSYLVANIA.
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S peclhcatlon forming part of Letters Patent ND 180,282, da,ted J uly 25,1876 ¢ apphcatmn filed
April 11, 1876.

L,

To all whom it may concern :

Be it known that I, HENRY W. SPANG, of
Reading, in the couut} of Berks and State of
Penus)lx ania, have invented certain new and
useful Im provements in Fire-Alarm Telegraph
wystem and Apparatus; and I do hereby de-
clare that the following is a full, clear, and
exact description thereof, which will enable
others skiiled in the art to which it appertains
to make and use thesame, reference being had
to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part ot this specification.

Ifigure 1, Sheet 1, is a perspective view ; of
the interior ammwunent of a fire-alarm signal-
box constructed according to my invention.

Fig. 2'is a central sectional diminished view

of the cover of a signal-box, showing the Ie-
ver employed fo set the motive-train in oper-
ation. [Kigs. 3 and 4 sbow details of the lock-
g and raniing mechanism of a signal-box.
I‘l.r_, , Sheet 2,1b diagram, representing two
Slnnal boxes, w circuit-reverser, and battery,
and showmn the application of my invention
to a single hle alarm-telegraph circuit. |

My im*eutiou relates to that class of fire-
alarm telegraphs in which a series of signal-
boxes or intermitteut ecircait-breaking appa-
ratuses are included 1n the same electric c¢ir-
cuit, said boxes being usually located at some
dibta,u{,u apart, and the cirenit being connect-
ed with a main battery at a central station;
also, with suitable apparatus for automatical-
ly causing an alarm to be given upon all or
as many of the alarm-circuits in a city or town
as may bedesired, when one ofthe signal-boxes
Isoperated. The signal boxes or stations are
located at suitable points or places in a city
or towi, and the signal communicated through
thecircutt, by each box to the fire-engine, hose,
and truck companies, each of which has an
electro-maguetic or electro-mechanical sound-
ing .«.11)1).;11'}11:115 connected upon the same or
dliuult cireuits, indicates the station from
which 1t emanates, and thus informs the fire-
men t0 what point they shall proceed.

In order that a signal-box may ecommuni-
cate its information correctly, it is necessary
that 1t shall not be interfered with while in
the act of signaling its number. The chief

danger of interference with a signal-box while

1t 18 1n operation cowmnes from the attempt to
send in an alarm from another box in the same
circuit, or 1n a different circuit connected with
the same apparatus at a central station ; and
1t 1s perfectly obvious to any one acqualnted
with electrical apparatus that, unless proper.
provision is made against 1t, confusion of sig-
nals will inevitably result from the attempt to
send alarms at the same time from two signal-
boxes in the same cireuit, or in Sepamte Cir-
cuits connected as above 111611t10ued
Inthefire-alarm-telegraph systems of Mebbrb.
Channing and Farmer (01‘1(*111"1115‘ introducedin
this country and pateuted in the United States
in 1857 and 1859) no provision was made

‘against the interference of signal boxes or eir-
cults one with the other.

The great loss of
propérty resulting at various times and places
from the failure of firemen, fire-engines, hose
and ladder companies, to promptly reach the
sites of fires, owing to the confusion of signals
from two or more boxes, as set forth, has
caused different persons to endeavor to reme-
dy this detect in the systems of fire-alarm tel-
egraphs heretofore employed. Several sys-
tems or methods of von-interference have been .
devised, atnong which I will name those of
John N. Gamewell, patented April 11, 1871,
No. 113,649 ; J. W, Kates, July 13, 1875, No.
165,691 ; Moses . Crane, July 27, 1875, No.
165,918 ; and that alluded to by S. Chester in
patent No. 164,425, June 15, 1875, and No.
169,037, October 26, 1875, in all of which an
ordinary electro-magnet, the armature-lever of
which controls or actuates the devices for pre-
venting interference during an alarm, is em-
ployed, which 1s operated by a single current,
or, rather, a current always ttowing, when the
urcmt 18 GlObeﬂ in one direction.

The system of non- interference heretofore

generally employed in this country is that of

John N. Gamewell, and the improvements
thereon made by Moses . Crane, for a full
description of which I refer to the Letters
Patent above named, merely here stating that
in said systems the inventors attempt to pre-
vent interference by causing an automatie in-
termittent shunting of the circuit from the
break-circuit wheels or signaling-wheels of
all the signal-boxes in a given circuit, except
the box which is first pulled and is In opera-
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tion. This intermittent shunting is effected | which is dependent apon such a magnet in a

by the armature of an electro-magnet in each
box which is included in the main cireuit,
which is always closed when no box 1n said
circuit is in operation, and therefore the arma-
ture is attracted by the iron cores of said
magnet. In this position the break-circuit
wheels of all the boxes are in the normal con-
dition of the circuit, and any box may be
started to operate, and the first movement of
the break-circuit wheel breaks the main cir-
cuit. Then all the armaturesin all the boxes,
except the one pulled, are drawn by springs
away from the cores of the magnets, and as
long as they remain so the circuits of the sig-
naling-wheels of said boxes are shunted ouf
of the main circuit, and if any box were then
“attempted to be operated its signaling-wheel
would be locked out of said circuit, and the
box could not interfere with the one signal-
ing. But the armature-levers do notlong re-
main in this position, for in order to send In
its signal the wheel of the operating-box must

close the circuit a given number of times,.

and every time the circuit is so closed the
armatures in all the other boxes are at-
tracted by. the cores of their magnets, and
the signaling - wheels of all said boxes are
brought into the circuit. If any box were
then, while the cirenit was so closed, operated,
it wouid interfere with the box at the time of

signaling, and cause a confusion of signals, s0

that the firemen would not know to what
point to go with their apparatus. For In-
stance, if the box operated were numbered
53, it would cause, first, five bell-taps, and
after a short pause three more. Its first bell-
tap would be caused by its first breaking-
circuit, and it would then have to close and
break cireunit four, and then three, times, mak-
ing seven times that it would give any other
box electrically connected therewith an op-
portunity to interrupt it and confuse its sig-
nals. - | |

The defeet which I have just explained 1is
one, but not the only one, for which my inven-
tion provides an effectual remedy. A detect

exists in all the so-called non-interference sys-

teins heretofore devised, arising from the un-
reliability of operation of the armature-levers
of the ordinary electro-magnets employed in
fire-alarm signal-boxes, and particularly when
the resistance of the non-interference magnets
isless than the resistanceof the goug and other
magnetsemployed in the circuit; also,when the
iron signal-boxes are exposed to excessive heat
during the summer, and excessive cold during
the winter. Hxperience has fully démon-
strated that, owing to the expansion and c¢ou-
traction of the metal of whiech the cores and
armatures of these magnets are composed,
and the varying strength of the battery-cur-
reunt, resulting from leakage and other causes,
the arinature-levers of these maguets are fre-
quently thrown out of proper adjustinent 1in
ire-alarm signal-boxes, and, in consequence,

the adjusting-spring.

fire-alarm-telegraph signal-box, operated by &
single current, can only be secured by con-
stant personal attention.

It is a well-known fact with the telegraphic

fraternity that, in an office of a regular tele-
oraph -line, where there is generally a mod-
erate and not an excessive temperature of
weather, when there is a heavy or long-con-
tinued rain, or excessive moisture in the at-
mosphere, the adjustinent of the armatures of
the relays must be changed in consequence of
the leakage of the battery-current; also partly
owing to the effect produced by moisture upon
the cotton or silk thread or cord attached to
The same causes whicd)
render the armature-levers of the relay-mag-
nets of an ordinary telegraph-line inoperative,
unless readjusted, produce, to some extent, a
similar effect upon the armatures of the elec-
tro- magnets in fire - alarm-telegraph signail-
boxes, where, from the natuare of the case, a
constant personal supervision is impossible.
The difficulties in fire-alarm telegraphy,
hereinbefore explained, can be effectually ob-
viated by employing in signal-boxes polarized

electro-magnets, arranged to be operated by

reversed or opposite carrents, as, for such
magnets, operated by reversed currents, no
regulating of adjustment of the armature-lever

is required to meet the varying expansion and

contraction of metals, and no matter what or-
dinary strength of battery-current may be ap-

‘plied to the eireuit, or what escape or amount

of moisture there may be, the armature-levers
of the polarized magnets always respond to
the reversed or opposite currents.

My invention, which insures the regular and
orderly giving of signals, counsists, broadly, in
the combination of a polarized electro-magnert,
the armature-lever of which controls or actu-
ates the device or devices employed to pre-
vent interference during the giving of an
alarm-signal within each fire-alarm signal-box

upon each circuit, with a circuit-reverser at

the central station, the whole being arranged
so that when a box is “pulled?” it will control
the eircuit, and an alarm or interference 13
prevented from being made at any other box
upon the same circuit, or upon any circuit
connected with the same apparatus at the cen-
tral station, through the medium of the cur-
rent, which is automatically reversed at the
central station upon each circuit immediately
after a box is pulled, and continues reversed
until the alarm of the box pulled is given, and
thereby properly actuates the armcature-levers
of the polarized magnets, and prevents inter-
ference. o

I do not propose here to confine my claims

to any specific methods or devices for embody-

ing the principle of my invention, but wiil
now, with reference to the accompanying
drawings, proceed to describe an apparatus
which I have employed involving said prinel-
ple, -and illustrating one of the methods in

—

which I have contemplated applying the same.

the proper action of the electrical apparatus
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In Fig. 1, Sheet 1, Iis a break-circuit or sig-
naling wheel, rotated by the stress of spring
S through the train of wheels shown in the
fioure. A is a polarized electro-magnet, the
armature-lever D of which is pivoted at d
upon one end or pole of a bent permanent
magnet, m. B B! are the lLelices, which are
attached to an iron cross-bar, m/, which 1s at-
tached to the other end of the bent permanent
magnet. These helices are so wound and con-

nected together (as will be readily understood

by those familiar with polarized electro-mag-
nets,) that when the electric current flows in
the direction of the arrow from wire 12 to 13,
the magnetized pole C of the polarized electro-
magnet will attract lever D, and when the
current flows 1 the direction of the arrow
from 13 to 12, the said lever D will be at-
tracted by pole C/. K is a metallic adjustable

serew, connected by wire H with wire 11,

which is connected with metallic spring-finger
K. Ilis an insulated adjustable screw. H’
is a wire, forming conunection between lever D
and metallic spring-finger KL V is an ordi-
nary electro-maguet for operating a small bell
inside the box, and its armature-lever requires
cceasional readjustiment, The vartous nu-
merals in this and ofher figures Indicate con-
necting-wires, which will be hereafter referred

The locking
describe, is similar to that shown in the pat-
ent of Moses . Crane, dated July 21, 1879,
and numbered 165,918, 1 disclaim the 1inven-
tion of this mechanism in itself. F, one of
the gear-wheels of the train, has on 1ts side
ange, p. (Seen plainly
inIfigs. 2 and 3.) 18 a lever, pivoted at one
end at s.
npward wedge-like projection, ¢.

This lever

rests upon the flange p, toward which it 1s

pressed by a spring, w. Upon its under side

is a lag, », and in the flange » i1s a noteh, v/,

into which the Ing falls when the wheel I i3
in position where the lug and noteh coincide.
While the lug is in the said notch the wheel
I’ is tocked and eannot move; but by lifting
thelever G, the lug being thereby disengaged
from the notch, the wheel F will make, under
the stress of the main spring, a complete rev-
olation, the lug resting 1 the meantime o
the flange, and thereby maintaining the lever
( in its raised position. |

The wheels of the train may be so propor-
tioned that the break-cirenit wheel will make
any number of revolutions while wheel ¥ is
making one. 1If, at the time lever & is raised
in any box, the circult is closed, and the cur-
rent is flowing in its normal direction, the le-
ver. D of the polarized electro-magnet A 1s
then attrazted by pole C! of said magnet, and
makes contuet with insulated screw B, and
the hook ¢, being thrown up on the left side
of the beveled eud of lever D, locks said le-
ver in that position, with the break-circuit
wheel of the box locked in the ecircuit. But

mechanism, which I will now

Upon the opposite end is a hook or |

| is being given at another box, the eireuit is

then either open or reversed, and the arma-

ture-lever D will then be drawn away from

pole C! of the magnet by the action of a spring,

if the circuit is open, or be attracted by the

opposite pole C, if the circuit is reversed ; and
the hook ¢ will be thrown up on the right-
hand side of the beveled -end of the armature-
lever, and lock it in that position, with the
break-circuit wheel of the box locked cut of
the circuit, as will be hereinafter more fully
explained. Z is a lever, pivoted 1n the cover
7' of the box, one arm, X, of which extends
into the box, immediately under the hooked
end of lever (. The opposite end X’ of le-
ver Z extends outward from the box-cover.
The person giving an alarm depresses this
end X’ of the said lever, and thereby throws
ap the lever G.  As soon as the pressure 1s
removed from X’ the spring y throws down
the end X, and leaves lever G free to fall
back to its normal position. |

- Yor winding the mainspring of the train a
lever may be connected to its shaft, and with

a suitable finger-lever or hook in any con-

venient manner; or said spring mnay be wouand
up by a separate crank, the shaft of sald
spring projecting through the inner box-cover,
so that the ecrank may be fitted to it. This
box is intended, as I have Dbefore stated, to
be used with a closed cireuit, and the alarm
to be given by breaking the circuit by the
revolution of the break-circuit wheel, upon the
broad-faced tooth 4 of which the metallic
spring-fingers K! K rest normally, and sald
wheel is then included in the cirenit which 1s
closed through said tooth, and flows through
the metallic spring-fingers.

I will now describe the circnit-reverser O,

Tig. 5, Sheet 2, which is supposed to be at a

central station, after which 1 will explain the
operation of one method of applying my sys-
tem of non-interference, and in so doing L will
refer to the same figure, viz., 5, which 18 a
conventional diagram, showing two signal-
boxes, a circuit-reverser, and a gong-sounding
magnet, The said circuit-reverser 1s siinilar
to one shown and described in my Patent No.
168,058, for eclectric railroad - signals, dated
September 21, 1375. It consists of four me-

tallic spring-fingers, f f1 f% f3, insulated or

separated from each other, which firmly press
apon, and alternately make contact with, the
metallic plates ¢ ¢* ¢* ¢° ¢* ¢°, which are sepa-
rated from cach other, and are fastened upon
the periphery of a solid hard-rubber cylhinder,
R, which is mounted upon, and makes a par-
tial revolution with, the metallic shaft R/, 1m-
mediately after the first breaking of circuit
during an alarm. Plates ¢® and ¢* are elec-
trically connected together by a wire or other
suitable conductor, 7, and plates ¢* ¢° by wire
or conductor y'. . . o
The shaft R/ of the circuit-reverser I 1s
moved Ly means of suitable mechanism, which
is controlled by the armature-lever of ordinary

if at the time the lever G is raised an alarm | electro-magnet M, the whole being so arranged
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that when no alarm is given, and the magnet | is being given at a box upon one cirenit the

M 1s charged by the normal closed circuit, the
armature-lever thereof will hold the mechan-

1sm and shaft R in check, and the springs f

_]"1 will make (.,onm(;t with plate ¢, and springs
J7 2 with plate ¢'; but immediately after the
lever of a signal-bDox is pulled, and the cir-
cuit is broken by the break-circuit or signal-
ing wheel thereof, and while the first tap of
the alarm is being given, the magnet M will
be demagnetized, and 1ts armatare-lever, by
means of an adjustable spring, will release
and cause the mechanism which holds shaft
R/ 1n check to operate, and shaft R’ and cyl-
inder R of the reverser to make a partial rev-
olution, and springs f 1 /2 f3 to make contact,
respectively, with plates ¢* ¢* ¢° ¢°, and there-
by reverse the current of battery N, and shaft
R will continue to remain in the latter posi-
tion during the whole alarm, or for a specified
length of time, when the operating mechanism
will restore it to its normal pomtmn? and there-
by also cause the current to resume its nor-
mal direction. | | |

I have not deemed 1t necessary to lengthen
these specifications by showing or fully de-
scribing the various devices or mechanism by
which the shaft R/ may be caused to make a
partial revolution, and thereby cause the cuar-
rent to be reversed immediately after the first
breaking ot ecircuit during an alarm, and to
contimue 1n the latter position and the carrent
to be reversed during the whole or part of an
alarm, as there are a number of devices and
methods that can be employed for that pur-
pose, among which I will mention the method
shown 1n Patent No. 165,923, granted July
27, 1875, to Gamewell, (Jmne and Rogers, for
1mp1“'ovement in fire- r1]*11’*111 repedtgrs, in which
& vertical shaft numbered 13, which actuates
a governor marked J, is caused to make a
partial revolution cmftm the first breaking of
cireuit during an alarm, and continues in the
changed position during an alarm, and is re-
stored to its norwmal pomtlon alter the alarm
18 given, which could be applied to shaft R/ in
A simila.r manner.

T'he springs and plates of reverser O can be
50 arranged that when the shaft R/ and eylin-

(ler R return to their normal position, after an

alarm 18 given, the current of battuy N will
be ummentfmly short - circuited by the re-
verser, and cause a single tap to be given
upon all the gongs and bellb In the cireuit be-
yond the reverser, thereby indicating that the
shatt R/ and the reverser have resumed their
normal positions, and everything is working
properly at the central station. The Sdl{l
springs and plates, or the magnets of the
alarm gongs and bells, can also be so arranged
that the momentary short cirenifing ﬂﬂer all
alarm will be so very brief that it will be im-
possible to demagnetize the maguets of the
congs and bell-strikers quick enouﬂh to give
the bmnle ap aiter an alarm, as above referred
to. Upon shaft I/ a cireuit-reverser for each

circuit can be placed, so that when an alarm | reverser m

magnet A

currents will also be simultaneously reversed
upon all the other or several cirenits, and
noun-interference secured upon and between
all the cireuits, or several of them, 1t desired.
In such case it is necessary that shaft R/ shall
be actuated by mechanism which 1s controlled
by each circuit.

I will now describe the operation of my in-
vention, referring to IFig. 5, Sheet 2.

Let {lb suppose that no :Ilcll“lll 18 lwm o glvel,
and the fire-alarm circuit to be closed, (thounh
I do not eonfine myself to a closed uircuib,) and
the current flowing in its normal direction,
and shen the armature-levers D D/ of the
polarized magnets A A’ in the signal-boxes
are attracted Dy the right-hand p()h,.b O ¢ of
the sald magnets, and nmlie contact with in-
sulated screws it I3, and the levers G G’ are
1n their normal position. The electrie cur-
rent of the battery N is now flowing in direc-
tion of the arrows from the positive pole
thereof, over wire 1, spring-finger /% plate ¢/,
spring- hnn er 7, wires: 14 13, helices B B! of
wire 12, tinger K1 break-circuit
wheel 1, ﬁnﬂ‘er K, wire 11 snmll bell-magnet
Vv, mres 10 9 3, helices B2 B? of nmunet A,
wue , finger K3 brealk-circuit wheel I’ tmnel
K=, wire G small bell- magnet V/, wires b 4,
bell- striker or gong-magnet W, wire 3, Mnmm
finger f, plate ¢, spring-finger fl wire 2, ¢ir-
cutt-reverser magnet M, ,:111(1 wire 15, to the

negative (—) 1)01(, of the battery.

Lot us, now, further suppose that the lever
Z of one of the bO‘{Gb——-—bcL}, the right-hand
otie—has just been pulled, or the mechanisi
started to operate for the lel'l)OfaL of giving an
alarm. = By the pulling down of lever Z, lever
G/ has been raised so that lug o'/ has hecn
withdrawn from the noteh v/, and wheel If
has begun to revolve. Hook or projection t’~
has caught upon the left-hand side of lever
D/, and holds or locks it against insulated
serew 1%, where it will be held until wheel I
makes a complete revolution, and . lever (G’
falls to its normal position. When the break-
circulf wheel I’ has revolved in the direction
of the curved arrow far enough to move
the first tooth of said wheel away from under
the metallic spring-fingers K2 K3, and. said
fingers do not rest upon any tooth, and being
separated or insulated from each other, the
cireuit 1s, of course, broken. The circuit now
being brohen the right - hand poles of the
polarized electm-nmguetﬁ in the signal-boxes
have ceased to strongly attract the armature-
levers, and in all the boxes, except the one
pulled, (the armature-lever of which is locked
by hook #,) the armature-levers have been
pulled away by their springs from the said
poles, and are now held against the opposite
screw, U, as shown in the left-hand box, and
shunt the cirenit to the break-circait or sig-
naling wheel I out of the main circuit, and
caunse the current toflow over wire H, metallic
scerew K, lewr D, and wire H/’. The circuit-
maguet M, at the central station, at
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the same time, while the circnit is thus broken,
becomesdemagnetized, and its armature-lever,
being retracted by a spring, releases the mech-
anism which actuates the shaft R’ and cyhn-
der R, and allows the said shatt and ¢ylinder to
make a partial revolution, and cause the
spring-fingers /' f1 /2 3, which nominally make
contact with plates ¢ ¢', then to make eontact
respectively with plates ¢* ¢* ¢° ¢°, and thereby
reverse the current when the mnext tooth of
the signaling-wheel I’ ¢closes the circuit, and
- the said mechanism wiil continue to keep 1t
reversed until the alarm is completed, as here-
tofore explained. | |

When the current of battery N is reversed
it flows in direction of arrows from the posi-
tive (4) pole thereof, over wire 1, spring /2
plate ¢°, wire g, plate ¢% spring f, wire 3, bell-
striker or gong-magnet W, wires 4 5, small
bell-magnet Vi, wire 6, spring-finger K?, break-
cireuit wheel I, spring-finger K3, wire 7, hei-
ices B® B? of magnet A’, wires 8 9 10, small
bell-magnet V, wire 11, wire H, metallic screw
I5, lever D, wire H!, wire 12, helices B! B of
magnet A, wires 13 14, spring f?, plate ¢°wire
y', plate ¢*, spring f!, wire 2, circuit-reverser
magnet M, and wire 15, to negative (—) pole
of the battery N; and the left-hand poles of
the polarized electro-magnets, owing to the
reversal of the current, now attract the arma-
ture-levers, and all of the said levers except
the one in the box pulled, which is locked by
hook ¢!, are retained in contact with the left-
hand metallic serews, in which position they
shunt the circuit away from the break-circuit

or signaling wheels, as hereinbefore explained,.

and they will continue in said position during
an alarm and until the current is, by the re-
verser, again restored to its normal directiou;
and. if andther box—say, the left-hand one In
the diagram—should be pulled while the alarm
is being given by the first box pulled, no inter-
ference or confusion would be caused, as the
cireuit of the break-circuit wheel of the last
box pulled is shunted, principally through the
influence of the reversed current passing over
the helices B! B of magnet A, in the direction
indicated by arrow and pole C, thereby. at-
tracting lever D and keeping it in contact
with metallic screw E. The hook ¢ in the last
box pulled would be thrown up on the right-

hand side of lever D, and there remain until |

wheel T iad made a complete revolution.
The main object of the hoolk ¢ or ¢ in this

system of non-interference 1s to lock the arma- -

!

ture-lever of the first box pulled in the posi-
tion it oceupies before the circuit 1s reversed,
and prevent it from being moved by the re-
versed current during an alarm and placed in
a position to shunt its break-circuit wheel
while giving its alarm-signal. |
The armature-levers of the non-operating
boxes, it will be plainly seen, never do nor
can return toward the right-hand poles of the
polarized magnets until the first-pulled or op-

| erating box has completed its signal and the

current again flows in its normal direction.

The retracting-springs of the armature-le-
vers of the polarized electro-magnets can be
dispensed with, and the reversed current will
cause said levers in the non-operating boxes
to Le attracted by the left-hand poles of the
magnets, and to make contact with the left-
hand screws, when the circuit is again closed,
after the first breaking of the cireuit, by the
brealk-circuit wheel during an alarm, and they
will continue in contact with said left-hand
serews or points during the time the current
is reversed, and until the whole alarm 1s given,
without the aid of said springs. | |

It is obvious, from the foregoing explana-
tion, that in my herein-deseribed improved
system of fire-alarm telegraph it is utterly im-
possible for one signal-box to intertere with
another in the same circuit, or in a different
circuit connected with the same central sta-
tion, and that the regular and orderly giving
of signals 1s positively insured. |

The principle of my invention is susceptible
of application in various modes. Instead of
using the polarized electro-magnets and re-
versed currentin the manner I have described,
the armature-lever of a polarized electro-mag-
net operated by a reversed current may be
employed to lock the running mechanism .
which actuates the break-circuit wheel or other
suitable part of all signal-boxes during an
alarm, except the first one pulled, or to throw
a guard over the key-holes or locks of said
boxes, 80 that no other box than the first one
pulled can be unlocked during an alarm.

As I have hereinbefore stated, it is neces-
sary to prevent lever D, Fig. 1, of the first
box pulled from being actuated by the re
versed current and making contact with me-
tallic screw or point E, and thus shunting its
break-circuit wheel, while giving its alarm;
and instead of locking the said lever by the
devices, as shown and described, while giving

“an alarm, it can be locked by means of vari-

ous othier deviees. |

Any kind of polarized electro-magnet may
be used ; but of those with which 1 am ac-
quainted I prefer the Siemens form, which 1s
extensively used in England upon the regular
telegraph-cireuits, as I understand that in no
instance have the Siemens magnets been de-
magnetized by lightning in.that country; nei-
ther are the large permanent magnetic bars
employed apt to lose their magnetism.

In order to lessen the liability of the per-
manently-magunetized parts of polarized mag-
nets losing their magnetism, they can-be mag-
netized occasionally by the induaction of an
electro-magnet, strongly charged, placed 1n
contact with or near them.

There are also some combinations of ordi-
nary electro-magnets, arranged to be operated
by reversed currents and work similarly to-
polarized magnets, which could be substituted
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for polarized magnets in applying my inven- | pulled or set in operation, are arranged to

tion; but such (,omlmmtmnb are the equiva-
]ents of polarized clectro-magnets, and their
use would rot change the prmuple as herein-
- before set forth, |
There are many methods :fmd devices known
to electricians for reversing an electric cur-
rent, and I may use any of such methods and
devices that I nay find suitable; and 1 may
also use any kind of break-circuit wheel known
at the present time, or any kind of ¢ircuit, as
all of the substitutions I have referred to
would be matters requiring no invention,
The application of the lightuing-arrester
ilinstrated in the drawings explains itself.
Having now explained my invention, and
(described the modes in which I have contem-
plated applying the same, I elaim—
- 1. In a fire-alarm-telegraplr ¢ircuit, the com-
bination of a polarized electro-magnet, or its
equivalent, in each signal-box, with a circuit-

reverser, arranged to reverse the direction of

the electric current while an alarm 1s being
given, substantially as and for the purpose
Set fOI th.

2. In a fire-alarm-telegraph cireuit, the com-
bination of a polarized electro-magnet, or 1ts
equivalent, in each signal-box, the armature-

levers of which, except that of the box first |

shunt all the break-circuit wheels out of the
main circnit during an alarm, with a circuait-
reverser, arranged to reverse the direction of
the current while an alarm is being given,
substantially as and for the purpose set forth.
o. In a fire-alarm signal-box, the combina-
tion of the armature-lever of a polarized elee-
tro-magnet, arranged to be operated by a re-
versed current of electricity, with a -device or
devices for locking said lever in the position
it 1s in when a box 1s pulled, substantially as

and for the purpose set forth.

4. The combination of lever D of polarized
electro-magnet A with hooked locking-lever
(x, substantially as described.

5. The combination of lever DD of polarized
electro-magnet A, metallic screw or post I,
wires H H/, wires 11 12 of the break-wheel
circult, and locking-lever (, substantially as
shown, and for the purpose set torth.

In testimony that I claim the foregoing as
my own invention I affix my signature in
preseunce of two witnesses.

HENRY W. SPANG.

Witnésses:
E. R. ADAMS,
C. T. SELLERS.



	Drawings
	Front Page
	Specification
	Claims

