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'UNITED STATES

PAaTENT OFFICE.

WILLIAM B. WATKINS, OF.JERSEY CITY, NEW JERSEY. '

IMPROVEMENT IN FIRE-ALARM TELEGRAPHS.

Specification forming part of Letters Patent No..lll,zll(), dated January 31, 1871,

To all whom it may concerm:

Be it known that I, WILLIAM B. WATKINS,
of Jersey City, in the county of Hudson and
State of New Jersey, have invented a certain
Improved Self-Acting Alarm-Telegraph Sys-
tem for detecting fires and signaling their lo-
cation, of which the following is a specifica-
tion: : :

The principal object of my invention is to
provide a more perfect system for telegraph-
ing alarms of fire automatically by means of
the fire itself, so that the number of the street
and the number of the building in the street,
or any desired signal, may be sounded direet-
ly at the fire-department buildings, and at
other points, at the very commencement of a
fire in a building, so as to locate the fire with
greater certainty before it can be seen from
without, and by this means more effectnally
prevent the disastrous loss of life and prop-
erty. . ,

Another object of my invention is to com-

bine, with a system of telegraph-lines, meang.

which will prevent the derangement of the
lines, and further means by which derange-

ments or breaks when they oceur may be more:

readily electrically repaired.

Another object is to so arrange and operate
my system as to afford greater protection to
the property on fire.

Another object is to so arrange the self-act-
ing alarm mechanism for operating my system
that it may be used by the publie for giving
alarms of fire in a more certain manner than
has heretofore been done, and thus afford
means which shall meet all the requirements
of a perfect fire-alarm system.

In carrying out the above objects, my in-
vention consists, first, in constructing mech-
anism and connecting the same with fire-alarm
cireuits, or other municipal jelegraph-lines, or
with any main telegraph-lines, in such a man-
ner as to prevent the deragement of the main
line by such connection, and so that buildings
remote from each other may be connected
through the mechanism with the main line,
by which means, when a fire occurs in such
buildings, the fire itself, atits very commence-
ment, will set in motion the mechanism, which
will then cause the number of the street and
the number of the building to be telegraphed,
and sounded or signaled through the main
lines at the desired points, in sueh a manner

that the peculiar signal shall not only indi-
cate the exact spot, but also that the fire has,
justcommenced to burn,thussaving the bring-
ing out of machinerynecessary to extinguish
large fires, and the consequent wear and tear
of the same; second, in so constructing the
alarm mechanism that after one alarm has
been sounded, as above described, it will with-
out further attention be left in working order
to sound another alarm through the main line
by means of the fire,should one occur in any
other building connecting with the mechan-
ism; third,in so constructing the mechanism
that when any line which connects the build-
ings with the mechanism is broken from any
cause, an alarm will be sounded through the
main line in such a peculiar manner as to give
noticetothe fire departmentthatnofirehasoc-

.curred, but that a connecting-line has broken,

and also the point where it connects with the
main line, thus insuring immediate attention
to such derangements, and the most perfect
protection to all connecting-lines; fourth, in
soconstructing the mechanism that,whensuch

‘break occurs in any connecting line, the main

line will not be broken thereby, but will, with- ~
out attention, be left in working order for
sounding alarms from all other connecting-
lines; fifth,in so construecting the mechanism
that when a fire has broken out in a building
notconnected with my system, the same mech-
anism used for the purposes above mentioned
may be set in motion by any person by a sin-
gle movement, by which means a different pe-

‘culiarsignal will besounded through the main

line, which will indicate, at different points,
that a fire has broken out, and has been dis-
covered, and may be of such an extent as to
require apparatus necessary forextinguishing
large fires; sixth,in so arranginga system of
lines, and connecting and combining the alarm
mechanism therewith, that both the fire and

police departments will at the same instant be

called for the protection of thé property, and
be directed to the very spot where the fire has
occurred by means of the fire itself; seventh,
in so constructing the main lines, and con-
necting them with the mechanism, that, when
a break occursin the same, the circuit may be
instantly completed through all the instru-
ments connected therewith by simply turning
a single switch at the battery-office,and with-
out the use of ground-wires,thus insuring the
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constant working condition of the main line
at all times.

Figure 1, Sheet No. 1, is a front elevation
of the operating mechanism, with the switeh-
board connected therewith arranged for con-
necting with any main or municipal line, and
also arranged for connecting buildings with
the mechanism by means of lines within the
- buildings or running therefrom. TFig. 2 is a
perspective view of a revolving switeh of the
operating mechanism, showing the manner in
which the lines may connect therewith, so that
the electric current will passthrough the same
as it revolves. Figs. 3 and 4 are side views
of the revolving switch, showing different
positions of the same. Fig. 5 is a view of a
section of the main shaftand the device con-
nected therewith for limiting the winding up
of the mechanism. (Shown also in Fig. 6.)
. Fig. 6, Sheet No. 2, is a top view of the oper-

~ating mechanism and switch-board, showing
“the line-connections with both and with each
other. Fig. 71is a front view of the box in
which the mechanism is placed, having an
outer and inner door,showing the outer door
closed. . Fig. 8 is an elevation of the box,
showing the inside door of the same. Fig. 9,
Sheet No. 3, is a perspective view of a portion
of the operating mechanism shown in Figs. 1
and 6, and showing more clearly the line-con-
nections with the same. Figs. 10, 11, 12, 13,
and 14, Sheet No. 4, are views of a hinged
key, connecting with the main line, showing
also an electro-magnet, connecting with, and
operated by, the building-line with its arma-
ture and lever, illustrating the different posi-
tions of the key and vibrating lever when
brought into operation; also shown in Figs.
1, 6, and 15. Tigs. 15 and 16, Sheet No. 5,
.are diagrams and plans illustrating the appli-
cation of my self-acting fire-alarm system to
a town or city orsection thereof, showing dif-
ferent points of connections of the different
lines. Fig. 17isa top view of aswitch-board,
arranged and used for connecting the lines
with each of the boxes,and each of the alarm
oroperating instruments on the main line, and
adapted to the working of my system, as il-
lustrated in Fig. 16, for instantly completing
the electric cirenit through all the instruments
in case of breaks in the main line. Figs. 18,
19, and 20 show one form of break-circuits
which may be used in working my self-actin g
fire-alarm system. Fig. 21 representsanother
way in which the revolving switech B may be
made. Fig. 22 shows the knob.on the erank-
handle for winding the mechanism. Fig. 23
is an enlarged view of the switch-board 73,
shown in the battery-office C! in Fig. 15. Fig.
24 represents one kind of heat-detecter for
setting inmotion the mechanism for sounding
the number of the street and the number of
the building through my system of lines. Fig.
25 represents one form of an automatic de-
vice for closing one telegraph -line by the
breaking of another telegraph-line. ’
Upon a-suitable frame, A, Figs. 1 and 2, is

arranged a train of wheelsin any convenient
manner, mounted upon shaftsa bed. To the
shafts b ¢ d are fastened pinions. The pin-
ionupon the shaft b is so arranged that while
the shaft a, which carries the driver ¢ turns
once around, the shaft b, which carries the
wheel 0% will turn twelve times. :

The shaft o carries a ratchet, ¢, Fig. 6, into
which takes a pawl, f, fastened to the driving
cog-wheel a?, which turns loosely on its shaft.
The train may be carried by the force of a
spring, &, or by a weight secured to the shaft
@ in the usual manner, and when wound up
and released the train will be propelled by
means of the ratchet ¢ and pawl fin a well-
known manner. The speed of the train may
be regulated by a fly, 7, secured to the shaft

.¢, or by an eseapement. :

\, Upon the inside of the frame A, Trig. 6, is
fastened a pawl, j, which fits into a recess or
notch cutin the main shaft to limit the turning
of'the shaft in winding up the train. (Shown
more clearly in Fig. 5, Sheet1.) A spring, k3,

/keeps the pawl on the shaft, but admits the
lifting up of the pawl when desired to adjust
the tension of the mainspring h.

A wheel, B, Fig. 2, of rabber or other non-
conducting material, is mounted loosely npon
the shaft ¢. Upon the outside or circumfer-
ence of the wheel are secured sections of metal
or other conducting material & 7 m n, in
such a manner as to form alternate quarter-
sections of the circumference or outside sur-
face. The sections & and m are separated and
insulated from each other, as are also the sec-
tions / and n, so that the electric current,
when passing through one section, cannot
pass to another section. X .

Upon one side or face of the wheel is fast-
éned a ratchet, o', and upon the other side a
similar ratchet, p,is fastened, as shown in Fig.
6. An arm, C, Fig. 1, is fitted to the shaft a,
and turns with it; and to this armis fasteneda
pawl, g, which takes into the ratchet o, so as
to turn the wheel with the arm when the train
is released.

A pawl, r, Fig. 6, fastened to the outside
of the frame A, takes into the ratchet p and
prevents the wheel from turning back when
the main shaft is turned in winding up the
train. .

For the purpose of completing theé circuit
of the different lines and branches thereof
through the different metallic sections of the
wheel B, at different times, to be hereafter
more fully described, three pairs of metallic
figures or springs, 1, 2, 8, 4, 5, and 6, (shown
in Fig. 2,) are secured at one end to the frame
A,and are insulated from it. The free endsof
each pair press upon the wheel constantly,
and each spring is separated from the other,
The electric current of the different lines or
branches thereof passes alternately through
these springs according to the position of the
wheel B. The. position shown in Fig. 2 is

when the train is wound, and the arm C is
then in the position shown in Fig. 1.
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The circuit or branch thereof connecting
with the springs 8 and 4 will now be com-
pleted through the metallic section %, and in
like manner thecireuit or branch connecting

* with springs 5 and 6 will be completed throu gh

the metallic section m. The electric current
cannot pass through the springs 1 and 2 when

" the wheelisin the position shown in Fig. 2, as

the endsof thespringsrestupon the non-con-
ducting portion of the wheel B. ;

Now, when the train is released, and the
arm C has carried the wheel B aquarter-turn,
the metallic sections m and % will then be in
the position shown in Fig. 3, and the springs
3, 4, 5, and 6 will rest upon the non-conduct-
ing "portion of the wheel, and the circuit of
thedifféerent lines or branches connecting with
these springs will then be broken. But at
the same instant that the circuits are broken
through the springs 3, 4, 5, and 6, the cireuit
of the line or branch connecting with the
springs 1 and 2 will then be closed, as these
springs will then rest upon the metallic sec-
tion &, which will be in corresponding position
to that of m, as shown in Fig. 3.

Another quarter-turn will bring the wheel
in the position shown in Fig 4, in which po-
sition the circuit connecting with springs 1
and 2 will be broken, as these springs will
then rest upon the non-conducting portion of
the wheel, but the eircuits of the lines con-
necting with springs 8,4, 5, and 6 will then be
again completed through the metallic sections

. and [, upon which the springs will then rest.

As the half-turn of the wheel is the limit de-

- sired for the purposes to be hereafter de-

scribed, the train should now be wound, and
the operation will be repeated when the train
is again released. : .
The wheel B I denominate a revolving
switeh, and one of its uses is to complete the
circuit of the different lines alternately
through its metallic sections, so as to sound
different alarms alternately through the dif-
ferent lines, as will be hereafter more fully
described. This revolving switch may be
made in different forms, one of which is illus-
trated in Fig. 21, and which answers equally
well in operating my system. In this in-
stance the circumference of the wheel is di-
vided into six equal. sections of alternately
conducting and non-conducting material, and
it will be seen that with the springs 3 4 and
5 6 resting on the metallic sections !’ and m'’,

" and the springs 1 and 2 resting on the non-

conducting portion of the wheel, if a one-

" third turn be given to the wheel in the direc-

tion of the arrow, the circuits of the lines con-
necting with the .springs will be alternately
completed and broken, as described, the only
difference being the duration of the circuit,
which. will be during a sixth instead of
during a quarter turn through each pair of
springs; and it will be further seen that
this wheel may be permanently secured
to one of the shafts of the train, and be

turned without the use of the ratchets and

pawls. A circular metallic plate or disk, D,
Figs. 1, 6, and 9, with non-conductors inserted
in its edge, or with notches cut therein, and
with an opening in the center, is fastened to
the frame A and insulated from it. The shaft
b extends through the opening, so as to re-
volve freely without touching the plate D.

An arm, E, is secured to the shaft, and is
insulated from it, and one end of the arm is
made to spring. or press lightly against the
edge or upon the periphery of the plate D,
when the arm is made to revolve by releasing
the train. ]

-A metallic standard, ¥, Figs. 1 and 6, is.
fastened at one end to the base board G, and
the other end presses against the arm E. A
metallie strip or rod, s, is secured to the plate
upon the back side thereof, and is also fast-
ened to the frame or base board.. The object
of this arrangement, as will be hereafter
shown, is to connect a line or branch of a line
with the standard ¥ and strip s, and to break

‘the cireunit of the same at intervals when the

arm B is made to revolve.

An electro-magnet, H, is secured to the
base-board; and when the electric circuit of
aline is completed through the coils of the
magnet, it will attract the armature ¢, which
is fastened to the lever w. This lever works

‘on a pivot in the frame v, and the end 4,

which carries the armature, is pulled back
from the magnet by the force of the spiral

spring «, Fig. 1, fastened to the end % of the

lever when the circuit is broken. The ten-
sion of the spring x is regulated by the wind-

ing and unwinding of a. cord which passes

through a staple, z, and is fastened to the-
spring and also to the shaft of the winder a,

Figs.1 and 6. The upward movement of the

lever v is regulated by the adjusting-serew-
D', which works in the frame ». The lever

w carries & hook or stop, ¢/, for catching a

detent or fly, ¢/, fastened to the shaft d. By

this means the train may be held wound or

be released by the movements of the arma-

ture, To the base-board G is secured: a tele-

graph-key, I, Iigs. 1 and 6, upon a frame, J,

in such a manner that the operating end

thereof will be worked by the lever u, when

the armature £ is attracted. The position of.
the key shown in Fig. 1 is after the armature

has been attracted and has opened the key. -
The object of this arrangement is to repeat,
automatically, through a main line embracing
the key, any signal or message which may be
transmitted through a primary or operating
line. The key I of the main line_is also so
arranged that the breaking of the cireuit of
theoperatingline, which is completed through .
thecoils of the magnet I, and which operates

the armature ¢, will not break the circuit of

the main line. . .

By reference to Figs. 10, 11, 12, 13, and 14, -
Sheet No. 4, the construction and operation
of these parts will be more clearly seen, To
the key I, I'ig. 10, (seen also in Fig. 6,) is se-
cured a pivot, ¢”/, which works in the frame
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J. The key is arranged for working a closed
cireuit, and is kept down upon the anvil f*
by the light spring -&'. The cirenit of the
main line is completed through the frame J,
key I, and anvil f1. ~To the operating end ¢*
is hinged an arm, ¢% which works freely ou a
pivot, A, The arm ¢*is kept down upon the
key by a light spring, 2. Thekey and frame
are arranged upon the base-board, so that
the end of the key or hinged arm will be
operated by the lever u, when the armature
is attracted by the magnet H, so as to raise
thé opposite endof the key from the anvil f7,
and to break the circuit of the main line or
branch thereof,as shown in Fig. 11. In malk-
ing the full downward movement, the end w
of the lever v will open and pass the key, and
both will then assume the position shown in
Tigs. 1 and 12. 'When the circuit of the op-
erating line is broken the armature ¢ will be
releaged and the end w of thelever winits up-
ward movement will hit and raise the hinged
arm g% as shown in Figs. 13 and 14, and with-

out opening the key I, and, after passing it,

the lever, hinged arm, and key will be in the
position shown in Tig. 10. It will be seen
that the lever u, in either of the positions,
either after the armature has been attracted
or released, leaves the key I free to be used
by an operator, as in the ordinary manner.
Various modifications of - the above-de-
seribed. combination will readily suggest
themselves. 1, therefore, do not confine my-
self to the particular arrangement described,
as any form orconstruction of key which can
be operated by the vibrating armature or le-
ver of an electro-magnet in a manner similar
to that described will answer equally well for
the purpose. To the base-board G, Figs. 1
and 6, but shown more clearly in Fig. 9, is
secured a switeh, I, whieh turns on a pivot,
L, and presses on a button, 7', and is kept in
this position by a spring, k", also fastened to
the base-board. Amnother switeh, M, which
may be also used as a key, is secured to the
base-board by means of the pivot I' on which
it turns. In the position shownthe ends are
in contact with the metallic buttons m! and
nt, and the spring o! keeps it in this position.
Another spring, p!, is fastened at one end to
the base-board, and i3 bent in the center, so
as to spring into the noteh ¢' of the switch
K when it is pushed inward and off. the but-
tonji. When the switch K is pushed in in
this manner it carries with it the switech M,
and both switches will then be in the position
shown by the dotted lines in Fig. 6, and the
switeh M will then be in contact with the
bitttons 7t and st.  The switches Kand M are
brought into this position by means of theslid-
ing rod ¢' fastened to the inner door N, as seen
in Fig.6. Therodslidesfreely throughan open-
ing in the plate «!, Fig. 8, which is secured to
the door. A flatarm,’, fastened to the plate
ul, Fig. 6, extends through the door parallel
with and underneath the rod, and is bent up
at the end 2t. Through the bent part is an

opening, through which the rod passes, and
which serves as a guide to the rod. A light
plate, ©!, which serves asa stop, is fastened to
the rod upon the inside of the plate ', so as
to prevent the rod from springing out or from
being pulled out. Bebtween the stop v! and
the guide o' is a spiral spring, 2/, through the
coils of which the rod passes. When the in-
ner door is closed or locked, and the knob %/,
which is fastened to the rod is pushed in, it
will turn the switches X and M in the posi-

“tion shown by the dotted lineg, and they will

be held in this position by the catch in the
spring p'. The springs k" and o' will also be
sprung back by the switches. When the rod
# is pushed in in the manner deseribed the
spiral spring 2’ will be compressed and will
force the rod back when it is released. A
stop, a®, Tig. 9, arrests the switch K when it
hasbeen pushed in the required distance, and
thus prevents the weakening or breaking of
thesprings k'’ and o'. Now, when the switches
K and M are turned and are held by the
spring p! in the position shown by the dotted
lines in Fig. 6, and the arm C is in the posi-

tion shown in Fig. 9,if the wound-up train be.

then released the arm C will turn with the
shaft o, and whenthe arm has reached the
positions shown by the dotted lines in Figs.1
and 9, it will have pressed back the spring p',
the switch K will then be. released, and the
springs &’ and o' will then foree both the
switches K and M back to the positions shown
in Fig. 9. '

By means of the knob 0? the switch M may
be turned so as to be in contact with the but-
tons s and s, and it may be held in this posi-
tion by turning the catch ¢* in the position
shown by the dotted lines in Iig. 6. The
switches &* and * Figs. 1 and 9, are used in
connection with the buttons m? and »? prin-
cipally, for testing the lines connecting there-
with, and also for telegraphing, as is also
the magnet 0* and bell p? and their use will
behereafter more fully described. Theswitch-
key # is used for a similar purpose, with the
line which operates the magnet H and arma-
turel. Upon the switch-board O is a switeh,
72, which is used in connection with the but-
tons ufand ground-wire plate 1% for ground-
ing the main line connecting therewith. The
switch s? is used with the button 2* for cut-
ting out the mechanism from the main line,
when necessary, in a manner to be hereafter
shown. The ground-wire 2® connects with
the lightning-arrester P and the plate w7
Tigs. T and 6. The switch o same figures,
is used in connection with the buttons ¢,
and the ground-wire plate f°,and ground-wire
st, for grounding the line z, when necessary.
The switch b%is used with the button ¢ for
switching out the magnet I, when necessary,
as will be hereafter shown. The ground-wire

s* econnects with the lightning-arrester Q, and

with the plate f?, Fig. 6. The vibrating lever
u, Fig. 6, carries an arm, d? to the end of
which is fastened a plate or card, €% upon the

TN
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face of which may be printed or stamped
characters, either figures or letters; or, it
may be otherwise arranged by means of dif-
ferent colors, so as to indicate, at all times,
the condition of the lineor cirecuit which oper-
ates the magnet II and armature ¢ An
_ opening is cut in the door N, Figs. 6 and 8,
so that the face of the plate or card €% and the
‘printing thereon, or the different colors, may
be seen at a glance through the glass f? (seen,
also, in Fig. 8,) which is sécured in the open-
ing. 'When the -line which operates the ar-
mature ¢ is closed, the plate e will be lowered
by the downward movement of the armature,
and will indicate, as seen in Fig. 8, that the
line is closed, and when the line or circuit is
broken, the réleasing of the armature ¢ will
raise the indicator, and it will be seen through
the glass, at a glance, that the line or cnemt
is broken.
justment, as it will simply move down or up
as the armature ¢ is attracted or released by
the closing or breaking of the circuit,and may
be used upon allthe instruments of the differ-
ent lines, to indicate the condition thereof.
This indicator may also be used for many
other purposes. The train of wheels may be
wound by the use of such a key or crank as
is used for winding ordinary clocks; or, a
crank, h? having a knob or handle, %, for
the purpose, may be permanently fastened to
the shaft ¢, and the knob may extend through
a slot in the inner door, as seen by the dot-
ted lines jn Fig. 8, so as to allow the door to
be opened and closed freely. The crank will
be in the position shown by the dotted lines
when the train is wound, and, if in this posi-
tion the words “wound” and “unwound”
bestamped or printed upon.the knob %, (seen
more clearly in Fig. 22,) the condition of the
train will be indicated at a glance; for it will
“be evident that the word “wound” will be
uppermost when the train is wound, and
the word “unwound” will be apparent when
the unwinding of the train has caused the
crank to turn the limit described by the slot.

The object of this arrangement is to indi-
cate the condition of the train, and by this
means to prevent injury, which might result
from -attempting to turn the crank in the
wrong direction, as differenb trains wind in
chfferent ways.

The mechanism should be kept wound, and
is intended to be used principally to carry
out,in & more perfect manner, (to be presently
deserlbed), my self-acting system of sounding
alarms of fire by means “of the fire itself, so
as to locate the fire at its very commence-
ment. But,as the mechanism is also adapted
for the use of the publie, to sound an alarm
when a fire has broken out in a building not
connected with the system, the proper in-
structions as to how to give the alarm should
be painted or secured to the inner door.

“The following instruetions may be suffi-
cient, viz: “Push-the knob in, then let it
spring back, and lock the outer door. If no

This indicator will require no ad-

noise is heard inside,go to the next nearest”
box.” Upon the outer door the number of
the box is seen, and also instructions as to
where the key may be found, as seen in Fig.
7. The box may be made of iron.or of any
suitable material. The train of wheels, to-
gether with the revolving switch and other .
‘1unnmg parts, should be inclosed and se-
cured in an inner b0‘<, to exclude dust and

‘moisture.

The points where the lines connect with

“the mechanism, and with the buildings, are

shown in Figs. 15 and 16, Sheet No. 5.
The main line A, Fig. 15,is provided with

a battery, of any desired construction, which

may be kept in any suitable room or building,
C!, which I denominate the battery-office.
In the battery-office is also areserve-battery,
s’’, not connected with the lines, but kept in
working order for cases of emergency,and is
used principally for connecting with the main .
line A', while the battery R is being renewecd
or 1epaned This is accomphshed by turning
the switeh f° upou the button ¢°% which con-

nects with one pole of the battery s/, (shown.
more clearly in Fig. 23,) and by turning the

switeh 25 upon the button 4 % which" connects _
with the other pole of the battery, the bat-
téery R may then be removed for renewal.
This reserve-battery may also be used for con-

necting part of the main line Al with the

oround -wire ¢f, in case of bleakq, as will be

, he1 eafter shown

The circuit of the main line A! runs from

the positive pole of the battery R through the

button d° and switch 70 of the switch-board R,
(seen more clearly in Fig. 23,) and in the direc-

‘tion of the arrow thmuoh box 13, with which
it connects in a manner to be helea,fter de-

scribed.  From the box it runs to engine-
house No. 8, and is there: connected with an
ordinary electro - magnetic sounder or gong,

and in like manner it is connected with po-
lice-station S. It .is then connected with the

asylum, box 16, hotel,engine-house No. 5, with .

the bank, with box 17, police-station T, with = -
‘the furniture-warehouse, with the publie hall,
then with the engine-house No. 9; and return-
ing to the battery-office C!,the circuit is there.

completed through the coils of the electro-
magnetic qoundel or gong %°, register inclosed
in the box 2 switches & and f6 thence re-
turning to the negative pole of the battery R.
In each engine- house and police-station an
alarm gong or sounder is connected with the
line. The sounder # and key m® may be
brought into the circuit for telegraphing by
turning the switch £% as shown by the dotted
lines, so as to connect with the branch nd
The object of connecting the main line with a
limited number of pohee -stations is to secure
the immediate protection of the police-de-
partment in case of fire, so as to prevent the
operation of thieves at such times. In the
furniture-warehouse numbered 3, and repre~
sented as being on Fourth street;isa line, U,
which I denominate a local ﬁre—detect-ing
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line. Itis provided with a Dbattery, s% and
electro-magnet, 7, having a lever and an
armature, ¢4, attached thereto, which the mag-
net operates when the local circuit is closed
and broken. This line runs from one pole
of the battery, and extends to the different
rooms of the building, and also to the work-
shop, numbered room 2, and in each room
the line may be connected with any suitable
heat-detecter, which, when acted upon by
heat, will close the local circuit and operate
the armature #* of the magnet #. From the
heat-detecter in each room the line may be
brought to an indicator, «* which may be so
arranged as to indicate in which room the
fire has occurred, and at the indicator the
lines may terminate in a single line which
leads to the other pole of the battery.

In the instance shown the heat-detecter
used is that patented by Alexander Ross,
March 10, 1863, and now owned by the sub-
seriber; and consists of a compound strip of
two different metals, ©%, connecting with one
pole of the battery, and an adjustable metallic
index-arm, w3 which connects with the other
pole of the battery. It will be seen that the
line U conneects the different strips in the dif-
ferent rooms with one pole of the battery,
while from the adjustable metallic index-arm
in each room a line connects with the other
pole of the battery, so that when the adjusta-
ble arm is set at any desired degree above the
temperature of the room the arm and com-
pound strip will be separated, as shown in
room No. 3, Fig. 15; but when the compound
strip is acted upon by heat, and the tempera-
ture in the room hasreached the desired point,
the arm and compound strip will be brought
in contact, asseenin room No. 2, Fig. 15, which
will close thelocal circuit and spring an alarm,
as is more fully deseribed in the patent above
referred to. I utilize the force brought into
operation by a heat-detecter to operate my
self-acting fire-alarm system, as will be pres-
ently seen. . '

In the furniture-warehouse is another bat-
tery, W, from which runs a line, V, the cir-
cuit of which iscompleted through the coils of
the magnetz® and break-circuit % The mag-
net #* has an armature and a lever, 2 ar-
ranged as shown in Figs. 10,11, and 13, Sheet
No. 4. The main line A' is brought into the
building, and is connected with a key, o,
which is constructed and arranged to be op-
erated by the lever 2% as described, and
shown in Figs. 10, 11,12, 13, and 14, Sheet 4.
The break-circuit 4* may be of any desired
construction, and non-conductors may be in-
serted on its edge or surface, or it may have
notches eut’in it to correspond with the num-
ber of the street and the number of the build-
ing, or pins may be arranged upon a wheel at
proper intervals, which, when made to re-
volve, will open a key at intervals, so as to
sound the number of the street and the num-
ber of the building. :

In the instance shown the break-circuit 43

is arranged with four breaks at short inter-
vals to open and close the line V when the
arm ¢’ is made to revolve, so as to sound the
number of the street, and three breaks are ar-
ranged at longerintervals, so as to sound the
number of the building. ' The arrangement of
the breaks is more clearly seen in Fig.18.. It
will also be seen that there is a metallic in-
terval, b% between each group, to separate one
from the other, and a longer metallicinterval,
¢!, between the beginning and ending of .the

" series.

As different ways in which the break-cir-
cuit 4/® may be operated has been fully de-
sceribed in patents granted to me, and bearing
even date herewith, further deseription here
is deemed unnecessary, except to state that
upon the commencement of a fire in the build-
ing, as shown in room No. 2, the local line U
will be closed, the armature * will be operated,
and may be made to setin motion the break-
cirenit, either by releasing a wound-up train
of wheels or by working an electro-magnetic
motor, so'as to revolve a break-wheel, or re-
volve an arm, ¢”, around a brake-wheel, as has
been fully described in the patents above re-
ferred to.

‘When the break-circuit is set in motion, or
the arm «® is made to revolve by the effect of
the fire, it will operate the lever 2% at intervals
corresponding tothe breaks in the disk /% and
the lever will, at the same intervals, operate
the key a?in the manner shown and described
in Figs. 10, 11,12, 13, and 14, Sheet No. 4,and
will open and close the line A'so as to sound
the number of the street and the number of
the building directly at all the engine-houses
and police-stations connected with the line A!
immediately upon the breaking out of a fire
in the building.

It will be evident that,instead of using the
compound strips 2* and index-arm w? to close.
the local circuit by the effect of the heat, I can
use a series of ordinary mercury thermome-
ters,a’, Fig. 24, in which the mercury answers
the purpose of the compound strip, the line
U connecting the mercury in each of the bulbs
with one pole of the battery <% and, in place
of the adjustable arm %, adjustable metallic
wires y7are inserted in the opening of the glass
tube which leads to the mercury. By setting
these wiresy™ at any desired degree above the

temperature of the room, when a fire com-
‘mences in the room the mercury will expand

and comein contact with the metallic wires 3/,
and by this means thelocal circuit willbeclosed
and will operate the armature 4, and by this
means the break-circuit 4/° of the line Vmay be-
operated, either by releasing a train of wheels
or by operating an electro-magnetic motor for
the purpose of sounding the number of the
street and that of the building in the engine-
houses. In "a similar manner various other
heat-detecters may be used to set in motion
the break-cireuit by the effect of the fire. Now,
if the line V in the building No. 3, Fig. 15,
should be broken from any cause, the lever 23
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would simply raise and pass the hinged arm
g% (shown more clearly in Figs. 13 and 14,
Sheet No. 4,) leaving the main line A! unbro-
ken. In this manner the publichall, asylum,
hotel, and bank (represented in Fig. 15) may
be connected with the mainline, and without
perceptibly increasing the resistance of the
line, as no additional magnets are broughtinto
the circuit, and by this means it will be seen
that valuable buildings distant from each
other in towns or cities may be connected with
a main line, 50 as to give an alarm at all the
fire-department buildings and police-stations,
and instantlylocateafire atits very commence-
ment and without any liability of deranging
. the main line by such connections. But, to
malke the system more general and to secure
additional advantagesin workingit, as will be
hereafter seen, I construct independent lines
X Y Z in different parts of a town or city, as
shown in Fig. 15. Each line is provided with
a battery, kept in a convenient place, and con-
nects with different buildings, and in each
building the line connects with a break-circuit
of any desired construction, arranged to open.
and close the circuit so as to sound the num-
ber of the street and the number of the build-
ing, or any desired signal, in case of fire, 0
as to locate the building. Each building is
provided with any suitable local fire-alarm or
heat-detecter, which, when acted upon by the
fire as described, will setin motion the break-
circuit. The circuit of the line X is from one
pole of the battery d* through the coils of
the magnet which operates the alarm-bell ¢,
building 20, church 21, alarm-box 16, build-
ings 22, 23, and 24, to the other pole of the
battery.

The circuit of the line Y is from one pole of
its battery f*, alarm-bell ¢*, buildings 25, 26,
27, 28, and 29, alarm-box 17, and building 30,
to the other pole of the battery.

The circunit of theline Z is from one pole of
its battery %* through the magnets of the
alarm-bell 2%, building 31, alarm-box 13, build-
ings 32, 33, and 14, to the other pole of the
battery.

One form of a break-circuit, 74 with which
the line Z conneets, is shown in building 14,
‘which is represented as being on Third street.
The break-circuit 54 shown also in Fig. 19, is
arranged with three breaks at short intervals
80 ag to open the line Z to sound the street-

‘number 3, and with the breaks at longer in-

tervals to sound the number of the building
14, and the circuit will be broken at the in-
tervals shown in Fig. 19, when the arm %¢is
made to revolve by closing the local circuit
by means of a heat-detecter, as described.

The connections of the main line A’ and~
the building-lines Z with the alarm mechan-
ism are shown in Figs. 1,6, and 9, the con-
nections being the same in all the boxes.

The main line Al, Fig. 6, enters thebox, and,
passing” through the lightning-arrester and
metallic buttons upon the switeh-board O,

rung in the direction of the arrows to the

screvw-post It A braneh wire, 34, (seen more
clearlyin Fig. 9, runs to the strip 2, and when
the wheel B, Fig. 1, is turned in the position
shown in Fig. 3, the metallic fingers or strips
will rest on the metallic section /, (seen more
clearly in Fig. 2,) and the circuit will be com-
pleted through the metallic section %, strip 1,
wire 35, standard T, arm E, plate D, strip s,
and through wire 36 to the screw-post md
From the post m! the line returns to the
switeh-board O, and, passing through the con-
nections thereon, leaves the box for other
points. Fromthe screw-post ¥, Figs. 6 and 9,
another branch, 37, runs to the spring 3, and
the circuit is completed when the wheel B is
in the position shown through the section %,
spring 4, wire 38, metallic frame J, Fig. 6, key

1, wire 39, button n!, switch M, button m}, and

wire 40, to the serew-post m?, part of the con-
nections being shown more clearly in Fig. 9.

The building-line Z, Fig. 6, enters the box
and passes in the direction of the arrows
through the lightning-arrester Q upon the
switeh-board O to the screw-post n, and the
circuit is completed through wire 41, spring 5,
metallic section m of the wheel B, (shown
more clearly in Fig. 9,) spring 6, wire 42, but-
ton 7, switch K, wire 43, coils of magnet I,
Fig. 6, wire 44, to the screw-post 0%, and in the
direction of the arrows, back to and through
the connections on the switch-board off to
other connections shown in Fig. 15.

Now, if the mechanisms in the boxes 13, 16,
and 17, Fig. 15, are wound, in which condi-
tion they should be kept, and the circuit of
the main line A! is closed, and the lines X Y
Z are also closed, upon the commencement of
a fire in a building, arranged with local fire-
alarms or heat-detecters, and connected, as
described, with either -of the lines, the op-
eration of the alarm mechanism in the box
will be as follows, viz: Presuming a fire to.
have commenced in a building, number 14,
in street number 3, Fig. 15, the break-circuit
J% connecting with the line Z in the building,
will be brought into operation by a local five-
alarm or heat-detecter, which may be arranged
therein for that purpose, in a manner similar
to that shown in rooms Nos. 2 and 3, Fig. 15.
The line Z will then be opened and closed at
intervals corresponding to the number of the
street and the number of the building, which
will operate the armature ¢ and lever u, and
release the train in box 13, Figs. 1 and 6, at
corresponding intervals, '

The lever u, by this means, will open the
key I at the same intervals, and while the
fingers or strips 3 and 4 are on the metallic
section % of the wheel B, Fig. 2, the cireuit of
the main line A! will be completed through
the key I by the connections shown in Figs.
6 and 9, and by this means the number of the
street and the number of the building will be
sounded at all the engine-houses and police-
stations, through the line A%, at thevery com-
mencement of the fire; and this alarm will
continue to bé sounded until the unwinding
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of the train has brought the wheel B in the
position shown in Fig. 8. In this position of
the wheel the fingers or strips 3 4 and 5 6
will be on the non-conducting section of the
wheel, and the strips 1 and 2 will be upon
the metallic section %, which will divert the
current of the main line A!' through the
break-plate D by the connections hereinto-
fore deseribed. Thisbreak-plate is arranged
with four breaks, (seen more clearly in Tig.
20,) to open the line Al, so as to sound the
number of the box 13, through the main line;
and for this purpose the breaks upon the
plate D are at longer intervals than those
upon the break-plate 4* in the building, as
shown in Figs. 1 and 20. Asthe strips 5 and
6 will be resting upon the non-conducting por-
tion of the wheel in the position last described,
the ecireuit of the building-line Z will be
broken. The armature twill therefore be re-
leased, the lever u will assume the position
shown in Fig. 10, in which position the catch
¢! (seen in Figs. 1 and 6) will be released from
the detent or fly ¢', by which means the train
will run uninterruptedly during the next
quarter turn of the wheel B, during which in-
terval the arm E will revolve three times
around the plate D, and each revolution will
open and close the circuit of the main line A,
s0 as to cause the number of the box 13 to-be
sounded at all the engine-houses and police-
stations onthe main line. When the full half
turn of the arm C is completed, the wheel B
will have been turned in the position shown
in Fig. 4, and the circuit of the line Z will then
be completed through the strips 5 and 6,
which will then rest upon the metallic section
7, and the current passing through the coils
of the magnet II will attract the armature £,
and bring down the catch ¢’ so as to stop the
train.

At the same instant that the circuit of the
line Z is closed through the strips 5 and 6,
the circuit of the main line A’ will be closed
throughthe strips 3 and 4 and metallicsection
I, upon which the strips will rest, as the wheel,
in the position shown in Fig. 4, brings the sec-
tion /in a corresponding position to that of
7. The circuit of the main line will now be
broken through the plate D, as the strips 1
and 2, connecting with the plate, will, in the
position of the wheel last described, be left
resting upon the non-conducting section of
the wheel B. The circuitof the main line will
now be completed through the key I by means
of the branches connecting with strips 3 and
4. If the arm C be short enough to pass the
base-board G unobstructedly upon the com-
mencement of another firein any of thebuild-
ings connected with the line Z, or upon the
continuance of the fire in building 14, theal-
ternate alarms will be repeated and sounded,
as above described, until the train runs down;
but if the arm C is long enough to enter the
socket pt, as shown in Figs. 1, 6, and 9, when
the arm has made the half turn, it will be
held in the position shown by the dotted lines

in Figs. 1 and 9; and uponthe commencement
of another fire, and without further attention
to the train,an alarm will be sounded through
the main line by means of theleverw and the
key I, giving the number of the street and
the number of the building at all the engine-
houses and police-stations until the fire is ex-
tinguished.

Now,if the train is wound and the mechan-
ism and parts thereof are in the position shown
in Figs. 1,6,and 9, and the circuit of the line
7 is broken either by design or accident,orby
the running down of the battery ht, Fig. 15, the
armature ¢ will be released and remain so un-
til the line is repaired. In its upward move-
ment it will 1lift and pass the hinged arm and
release the train, as described, which will run
uninterruptedly, carrying with it the wheel B.
When the wheel has turned in the position
shown in Fig. 3, so that the fingers or strips1
and 2 are upon the metallic section % or [, the
circuit of the main line will then be through
the break-plate D, and an alarm through the
main line will be given, sounding the number
of the box three times by the same number of
revolutions of the arm E, as deseribed. Up-
on the completion of the half turn of the wheel
B the arm C will enter the socket p*, and the
train will be arrested, and the ecircuit of the
main line will now be completed through the
fingers 3 and 4 and the key I. By this means,
the signal given being different from either
of the fire-signals, it will be known that a fire-
detective line has broken, and also the point
where it connects with the main line, thus in-
suring the most-perfect protection to the con-
necting-lines and the constant working con-
dition of the main line. The line Z having
been repaired, the train isagain wound. Now,
when a fire has broken out and has been dis-
covered in a building not connected with the
system, the person discovering the fire goes
to the nearest box—in this instance supposed
to be box 13—procures the key, unlocks and
opens the outer door, pushes in the knob 7/,
Figs. 6 and 8,and lets it fly back. This oper-
ation turns and fastens the switches I and M
in the positions shown by the dotted lines, Fig.
6; and they will be held in this position by the
spring p! until the spring is forced back by the
arm O, as described. The turning of the
switeh K, as described, off the button j breaks
the circuit of the line Z, which releases the
armature ¢ and the train, and the circuit of -
the mainline having also been broken through
the key I by turning the switeh M with the
switeh K, the ecircuit will now be completed
through the break-plate D, during the whole
half-turn of the wheel B, in the following man-
ner, viz: During the first quarter-turn the cir-
cuit will be completed from the screw-post
14, Figs. 6 and 9, through the wire 37, springs
3 and 4, wires 45, 46, 47, coils of the magnet
q, wirves 48, 49, 50, button 77, switch M, but-
ton s, wire 51, standard I, revolving arm K,
plate D, spring s, and wire 36, to the screw-
postm® During the last quarter turn the cir-
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cuit will be completed through the branches
leading from the springs 1 and 2 in the man-

ner already described. The arm E during

the entire interval will revolve six times

-around the plate D, and during each revolu-

tion the number of the box in which the
mechanism is placed will be sounded at all
the engine-houses and police-stations, bring-
ing the firemen and policemen to the box,
who will there be informed where the fire
has broken out. The arm C, in -the mean-
time, as shown by the dotted lines in Fig. 9,
will have released the switches K and M by
forcing back the spring p!, which will leave
both lines closed, as at the commencement,
as the wheel B will be in the position shown
either in Fig. 2 or 4, whether the train be
wound or unwound. The train should now
be wound to be ready for operating in either
manner described.

It will thus be seen that, by the use of the
same mechanism, four different alarms may
be given, from different causes, in a manner
to indicate the particular cause of the alarm:
first,when the mechanism has been left wound
and a fire has but just commenced in a build-
ing; second, when the mechanism has run
down, and a fire has but just commenced;
third, when the train has been left wound and
a connecting-line has broken; fourth, when
the train has been left wound, and is released
by an operator upon the discovery or break-
ing out of a fire, thus affording the most per-
fect protection against fire, .

Theswitch-key M may be used in telegraph-
ing by turning it in the position shown by the
dotted lines, so as to complete the circuit
through the coils of the magnet ¢*, which op-
erates the armature 7 when the line is opened
and closed by means of the switch-key. By
this means messages may be transmitted
through the line and received at any of the
boxes.

‘When a break oceurs in the main line the
switeh #°in the battery-office CL, Fig. 15, (seen
more clearly in Fig. 23,) is turned upon the
button, 7% and the switch 4¢ is turned on the
button k% which connects the line on the lett
side with battery s’/ and the ground-wire c°,
The switeh p® is then ' turned on the button #,
which connects the litie on the right side with
the ground-wire g°. Now, suppose the break
to have occurred at the point BS, Fig. 15. If
the ground-wires are connected with the line
at the police-station s and at box 16, the cir-
cuit of the line will be completed through the
ground on each side of the break, as shown
by the dotted lines, and all parts of the line
will be in working order except that part be-
tween the police-station and the box. In test-
ing for breaks in the main line the ground-
wires in the battery-office are connected with
the line in the manner described, or by means
of the arrangements commonly used in tele-
graph-stations for grounding the lines. The
switch-key M in the boxes is then turned, as
above deseribed, for telegraphing, and the

switeh 7?2, which connects with the ground-wire
z*through the plate w?upon the switch-board
0, Fig. 6,1s now turned upon the button %2 or
#%, to find upon which side of the box or in
which direction to.look for the break.

If the circuit is completed through the
ground upon either side, so as to operaté the
armature 7, the test is continued upon that
side in the same manner until the break is

located, similar switch - boards O being ar-

ranged in all the buildings connecting with
the line for this purpose. The break having
been located, the line is connected with the
ground-wires upon each side of the break, as
described, until the line is repaired. But, if
no circuit is obtained by turning the switch
7% as described, on both sides, the fault may
then be looked for in the connections with the
mechanism, which may be detected in the fol-
lowing manner, viz: The switches &* and 2,
Figs. 1, 6, and 9, are turned on the buttons
m® and n° and the circuit will be completed -
from the screw-post I* through the wire 52,
button 77, switch ? wires 46, 47, 48,49, (which
lead to and from the coils of the magnet ¢4,)
switeh &% button m? and wire 53 to the screw-
post m?, thus cutting out all connections with
the mechanism. If, now, the ground-wire be
connected with either side of the line, by
turning the switch 7% on.the button u? or £,
and the armature #* is operated thereby, the
break will have been detected in the mech-
anism, and if it cannot be repaired in the
box, the switch s* Fig. 6, may be turned on
the button +?, and the switch ° may be turned
on the button ¢’ which will keep both lines .
closed, and cut out"the entire mechanism,
which may now be removed and replaced by
a duplicate, or be repaired.

The building-line Z, may have its batteries
and switches connecting therewith, arranged
in a manner similar to that described for the

‘main line Al, and in each building connect-

ing with the line Z there should be a light-
ning-arrester and ground-wire, and switch
connecting therewith similar to that deseribed
for the main line and shown.upon the switch-
board O.- When the breaks-oceur in the line
Z, the ground-wires in the battery-room
should first be put on. The break is then
tested for at different points by turning the
switch ¢® either upon the button ¢*or @, Fig.
6, by which the line will be connected with
the ground-wires!. Intestingin thebox,ifno -
cireuit is obtained on either side, the switch-
key ¢* is turned on the button % as seen by
the dotted lines in Fig. 6. The circuit will
now be completed through the wire 54, switch
¢, coils of the magnet H, and wire 44. If the
armature ¢ is now operated by connecting
either side with the ground-wire, the fault
may be found in the connections with the
mechanism, which may be repaired in the box,
or the mechanism may be removed, as de-.
scribed, by turning the switches 8% and s? in -
the position shown by the dotted lines. -
The above description illustrates the appli-
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cation and working of the mechanism as ap-
plied to my fire-detective and alarm-system,
when combined with a single main line Al
and it is evident that the mechanism can be
applied toany main fire-alarm circuit, or other
mainline, and be worked in the same manner.
Butmy completesystem, arranged toinstantly
complete the circuit through all the instru-
ments and boxes when breaks occur in the
~main line, is illustrated in Figs.16 and 17, by
which arrangement the delays incident to ob-
taining a circuit at such times through all the
boxes and instruments is entirely obviated.
As breaks in telegraph-lines are most liable
to oceur during high winds, and as conflagra-
tions are most disastrous and more difficult to
control at such times, it is of the highest im-
portance that a fire-alarm system should be
so constructed that derangementsin thelines
may be ingtantly remedied. For this purpose
I run two main lines, A' and B, from the bat-
. tery-office CY, Fig. 16, and connect both lines
with the switch-board in each box,and in each
fire-department, building and police-station,
in a manner to be presently described. The
line Al Fig.16,runs from one pole of the bat-
tery R, in the direction of the arrow, through
_the switch mf and the circuit is completed
through all the boxes and buildings, and re-
turns to the battery through the switch nf
and-coils of-the magnet 0% which works the
sounder or gong-bell p% The circuit of the
line B! is from the battery D! through the
switch ¢° and embraces in itscircuit the same
instraments as the line A%, and returns to the
battery-office, where it connects with the but-
ton 7%. The connections of both lines with
the mechanism in the boxes and with the in-
struments in the different buildings are such
that, if a break should occur in the line Al
as at BY, Fig. 16, the circuit will be immedi-
ately completed through all the instruments
and boxes without testing for the break, and
without connecting with any ground-wires by
simply turning the switch s’ upon button 7%,
which closes the line B! and brings into the
circuit the magnet %, for operating the sounder
or bell connected therewith. The switch s°
may be turned on the button % by an oper-
ator, or by the battery attendant, or when the
attendant is not present devices may be ar-
ranged in the battery-office so that the break-
ing of one line will cause the other to be
closed automatically. One way of accom-
plishing this object is shown in Fig. 25, Sheet
No. 8. The switch A% when turned on the
button B? diverts the current of the main
line A! through the coils of the magnet C?,
which will then operate an armature, D? and
an arm, E?, fastened thereto, so -as to calch
the fly F?, or any detent arranged for the pur-
pose of holding a train of wheels wound up.
Serew-threads are cut upon one of the shafts,
G2, of the train, and a traveling - nut, 7
having threads corresponding with the serew,
is mounted on the shaft. “The nut moves
freely upon guide-rods J?, which are secured

to the frame K% These rods prevent the nut

from turning, so that it may be moved for-

ward when the shaft G* is turned. o
Now, when a break occurs in the line A’

the armature D? and the train will be re--

leased, the shaft G? will revolve and cause
the nut H? to be carried forward to the posi-
tion shown by the dotted lines, where it will
be stopped by the head L? on the end of the
shaft G% and in moving forward the nut may
be made t6 turn the switch s® upon the but-
ton 7% in the position shown by the dotted
lines, so as to close the line B! automatically
when a break occurs in the line Al. Another
way of accomplishing this is to secure an
arm to one of the shafts of the train, so that,
when turned by releasing the train, it will
pass over and come in contact with the switch
%, and press it down upon a button, 7% and
in this case the switch should be a spring-
switech, arranged over the button.

The arrangement of the switches upon the
switch-board O for connecting both lines with
the same instrument or mechanism, so that
they may be operated by either line, is seen
in Fig. 17. The line A® enters the boxin the
direction of the arrows, and runs, through the
button w? switeh o5 to the button S The
line B! enters in the direction of the arrow,
passes through the button % switch y°, and
forms a junction with the line A! at the but-
ton w® If the line A is closed and the line
Blis open, as shown in Fig. 16, the circunit
will be completed from the button «° through
the line connecting it with the screw-post
from which the cireuit is completed through
the mechanism, as shown in Figs. 6 and 9, re-
turning to the screw-post m?, from which, as
shown in Fig. 17, the line runs, in the direc-
tion of the arrow, through the button z5
lightning-arrester P, buttons o, b°,and % from
which it leaves the box in the direction of the
arrow. Now,if the line Alis broken,as at B
Fig. 16, and the switch s° is turned upon the
button 7% the circuit will be immediately
closed through the line BY, and the circuit will
be completed in the box through the switch-
board, Fig. 17, and will pass, in the direction
of the arrow, through the connections shown
tothe junction-button wb, from which it will be
completed through the connections in the
mechanism above described for line Al, re-
turning to junction-button «’, from which the
circuit of the line B! is completed through the
button ¢® and button d’, leaving the box in the
direction of the arrow. The circuit now be-
ing completed through theline B* and through
the operating mechanism in all the boxes, and
through the alarm instruments, the break in
liné Alis tested for in the following manner,
and without interfering with the line B, viz:
the switeh »f in the battery-office, Fig. 16, is
first turned on the button ¢°, which connects
theline AL, upon the left side, with the ground-
wire f2. In each box and building in turn,

upon” the left side of the battery-office, the

switeh o% is turned on the button ¢° Fig. 16.

,
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Commencing at the box 13, or engine-house
No. 8, the line A! will be connected with the

ground when the switch +? is turned on the

button #, Fig. 17, and if the lineis not broken
between the battery-office and the point where
the test is made the circuit will be completed

*through the switch ¢ when turned, as shown

by the dotted lines, on the button ¢, thence
through the wire 60, the button 79 wire 61,
wire 47, coils of the magnet ¢, wires 48, 62,

and 63, switch 7%, ground-wire plate w2, and ‘
wire 66, which connects with the ground-wire .

2% by which means acurrent will be obtained
which will operate the armature 7% The test
is continued in this manner until the break is
detected, and, when repaired, the switch ns,
Fig. 16, is turned in the position shown by the

dotted lines, off the button ¢, and the switch

v%is turned in the position shown by the black
lines, as at the commencement, so that if a
break should occur in the line BY, the circuit
may be completed through the line A! by
turning the switch #® on the button S, In
testing for breaks in the.line Al upon the
right side of the battery-office, the switch m®
Fig. 16, is turned on the button ¢*, which con-
nects with the ground-wire 7?, and the switch
7%, Fig. 17, is turned on the button w? at the
different stations-and boxes, until the break
is detected. Should a break occurin the line
B! it may be detected in the manner as al-
ready described for line Al, by means of the
switches s or ¢f Fig. 16, which connect the
line on either side with the ground-wire /* at
the battery-office, and the switch j°, Fig. 17,

which, at the boxes or buildings, will connect .

the line with the ground-wire 2* when turned

“on the button 2° or @, by which means a cur-

rent may be obtained which will operate the
armature 7* when the switch 4° is turned on
the button 2.

The entire mechanism, or the instrument
connected with the switch-board, Fig. 17, may
be cut out, and either line will remain closed
when the gwiteh s*is turned on the hutton v
When the switch ¢° is turned on the button
b° the current of theline A! will pass through
the switch and off through the line without
passing through any other connections, and
in like manner the current of the line B! will
enter and pass out when the switch 2% is
turned on thebutton ¢®. When the above ar-
rangement of switches for the main line, as
shown in Fig. 17, is used in the boxes, the ar-
rangement of switches for the building-line
Z.in the boxes is the same as shown in Fi
6, (shown also in Fig. 17.)

It will be understood that the arrangement
of switches for the main line A' and B in the
fire - department buildings, police- stations,
and other buildings, will correspond with the
arrangement upon the switch-boards in the
boxes, as shown in Fig. 17; but in the build-
ings the lines leading to and from the switch-
boards will pass directly toand from the coils
of the magnets which operate the alarm-
sounders, gong-bells, or other instruments,

o
5

Tt will be evident that relays, such as are
ordinarily used in telegraphing, may be em-
braced in the main line A®for the purpose of
closing and opening a local circuit in the fire-
department and police-buildings to work the
sounders or gongs in such buildings.

Instead of fastening the boxes containing
the alarm mechanism to the outside of build-
ings or to telegraph-poles, they may be kept
in hotels orother public places indoors, where
access may be had to them at all times, and
by this means injury to the works from out-
door exposureand false alarms may,in a great
measure, be prevented. Ifthey are connected
with the lines in this manner signs may be
placed on the street-cornersat different points,
directing the public to places where the alarm-
boxes may be found. ' »

Having described my invention, I claim—

1. The combination of any fire-alarm circuit
or main telegraph-line, AL, with the alarm-
operating mechanism in the boxes, substan-
tially as described, and a secondary operat-:
ing or building line, Z, also connecting with
the mechanism and with break-circuits. in
different buildings, which have local eircuits
and heat-detecters arranged therein for op-
erating said break-circuits, substantially as
described, the whole arranged to be brought
into operation so as to sound a different
alarm from different causes through the main
line under the different conditions, essentially
as deseribed..

2. The combination of the sliding or operat-
ing rod ¢, with the switch K, catch-spring pl,
stop @? switch M, buttons 7! and.s', all ar-
ranged and connected with the different lines
and with the operating mechanism, as .de-
scribed, for the purposeof reléasing the train
by turning the switech K by means of an op-
erator, as described, and by this means. di-
verting the circuit of the main line through
a break-cireuit, D, and its connections, so as
to sound a different peculiar signal through -
the main line, ag described, which will indi-
cate that a fire has broken out in a building
not connected with the fire-detecting lines,

3. The combination of the arm C and spring
p'* for releasing the switch K, so as to allow
the springs %’/ and o' to force back the
switches.K and M to their original position
after they have been turned by an operator,
80 as to automatically close both lines after
an alarm has been sounded, as described.

4. A self-acting indicator, consisting of the
combination of a magnet, H, vibrating arma-
ture ¢, and lever u, adjustable spring a, stop-
screw 0, frame v, arm d?, plate-card or indi-

| cator €% opening or glass f* arranged and op-

erating essentially as described.

5. The combination of a telegraph-key, I,
hinged spring-arm ¢?, the anvil 72, spring &,
with a vibrating armature, £, and a magnet,
H, for the purpose described.

6. The combination of the following ele-
ments, viz: a fire-alarm cireuit or other main
line, A', embracing a hinged key, at, a second-
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ary oroperating line orcireuit, V, with its bat-
tery W, magnet 2% and armature and lever 25
and embracing a break-circuit,? a local fire-
alarm circuit, U, or a series of local fire-alarm
circuits combined with heat-detecters, all op-
erated as described, so that upon the com-
mencement of a fire in abuilding the local cir-
cuit therein will be closed, a break-cireunit, ¥,
will be operated, so that a signal, or a series
of signals, which will locate the fire will be
sounded by means of the fire itself through
the main line without the liability of derang-
ing the main line by the breaking or derange-
ment of any of the connecting-lines.

7. The combination, with a train of wheels,
of one or more revolving switches, B, having
alternate conducting and non-conduecting see-
tions thereon, springs 1 2, 3 4, and 5 6, which
connect with the revolving switch and also
with the main line A'and building-line Z, and
with the break-circuit D, key I, and magnet
H, by means of the branch wires and other
connections described, for the purpose of di-
verting the current of the main line alter-
nately through the key I and plate D, or
through either alone, when operated as de-
seribed.

8. The combination and arrangement of the
switch M, buttons 7' and s', with the branch
wires leading therefrom,and the cateh C?for
holding the switch M in the desired position
for bringing into the circuit of the main line
the coils of the magnet ¢* by means of the
branches leading to and from the same for
the purpose of operating the armature r* in
telegraphing and testing for breaks, as de-
scribed.

9. The combination of the switeh %2 button
m?, switch %, button n? and branches con-
necting the same with the screw-posts I*, m?,
and coils of the magnet ¢* for cutting out all

other branches and connections of the main
line with the mechanism, and for the pur--

pose of detecting faults or breaks in the line
when they occur in the mechanism, as de-
scribed.

10. The combination of the switch 73 but-
tons 42 wh and ground-wire «® with the main
line A! for grounding the line on either side,
as described.

11. The combination of the switch s%, button
2%, switch b3, and button &8 for closing both
lines A’ and Z and for cutting out all connee-
tions of the same with the operating mechan-
ism, so that the mechanism may be removed
when desired, as described.

12. The combination of the spring-switch #,
button u!, branches 43 44, coils of the magnet
H, and branch 54 for cutting out from the line
7 the branches leading through the mechan-
ism, and for telegraphing when desired, as
deseribed.

13. The arrangement of words or charac-
ters upon the knob or handle 4* in such man-
ner as to indicate the condition of a train or
mechanism in the boxes, as described—that is
to say, whether the train is wound or un-
wound. _

14. The combination of a telegraph-line, Al,
and switches 8 and f¢ with the battery R and
the battery s/, for the purpose of renewing
or repairing either battery when desired, as
described.

15. The combination of ihe switches 726, but-
ton %, battery s', switch 5% button %S and
ground-wire ¢, and the switeh f¢, battery R,
switch p% button I and ground-wire ¢* for
dividing theline Alinto two cireunits when the
ground-wires are puton in theboxesor build-
ings, as described.

16. The combination of two main lines, A!
and B’, theline Alclosed and the line B open,
or vice versa, and each having its own inde-
pendent battery, both lines arranged substan-
tially as described, so as to connect with the
same operating mechanism and alarm instru-
ments in the different boxes and buildings,
and in such a manner that when a break oc-
curs in the closed line Al, for instance, the cir-
cuit may be instantly restored through all the
ingtruments in the buildings and boxes by
turning the switch s® of the openline B’ upon
the button 7%, at the battery-office C', as de-
scribed. :

17. The combination and arrangement of
the switches and buttons of the lines A! and
B’ upon the switch-board (shown in Fig. 17)
and the branches connecting therewith for the
purpose of testing for breaks in either line, or
for switching out either line, or both, when
desired, essentially as described.

18. The devices herein deseribed for auto-
matically closing one line by the breaking of
another, and consisting of a train of wheels,
traveling-nut 13, serew G7 switeh s°, magnet
C?, and vibrating armature D? as described.

In testimony whereof I have hereunto set
my hand.

WILLIAM B. WATKINS.

Witnesses:

T. . UPPERMAN,
A, E. II. JOHNSON.



