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 Application filed March 81,1004, Serial No. 200,975, '

Lo il whom it may concern:

Be 1t known that I, Josepn WEaTHERBY,
Jr., a citizen of the United States, residing at
New Cumberland, in the county of Cumber-
land and State of Pennsylvania, have invented
certain new and useful Improvements in Bur-
glar-Alarm Systems; and I do declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same.

T'hisinvention relates to burglar-alarm sys-
tems of that type in which a bank, vault, resi-
cdence, or other building or protected structure
1s electrically connected with a central station
having means governed by instruments set
1nto action to give an alarm at the central sta-
tion when an attempt is made by an unauthor-
1zed person to tamper with the line or obtain
access to the vault or structure.

The invention is of that type employing, in
connection with a local alarm-circuit and a
main alarm-circuit, a device, such as a gal-
vanometer, influenced by variationsin the elec-
trical condition of the main circuit to give or
operate an alarm, and particularly to such a
system 1n which the amount of resistance, con-
sidered in its entirety, remains constant, while
the resistance in the local portions of it is va-
ried from time to time or the supply poten-
tial 1s rapidly changed.

The object of my invention is to provide a
system of this character which is designed to
overcome objection to prior systems in which
the influenced device—namely, the galvanom-
eter—has invariably been arranged in series
with the source of supply and resistance at
the central station and protected point. When
a galvanometeris arranged in series with these
elements of the circuit, it is liable to be im-
properly influenced and to cause confusion
trom false signals due to variations in the po-
tential of the source of supply. My inven-
tion obviates these objections by the arrange-

ment of the galvanometer in a bridge in such

manner that it is influenced by variations in

the electrical conditions of the line as an en-
tirety, but not from changes in the potential
of the source of supply, and becomes influ-
enced to give or operate a signal only when
the resistance or electrical condition of one

portion of the line varies from the other por-
tion thereot.

A further object of my invention isto pro-

vide a system having resistances at the central
station and protected points automatically
governed, so that while one increases the other
will decrease in like proportion the amount of
resistance in eircuit, so that while the resist-
ance in local portions of the circuit is varied
the total resistance in the entire circuit re-
mains constant.

A still further object of the invention is to
provide resistance means so operating as to
decrease or cut out the resistance on one side
otf the circuit when the line is broken or tam-
pered with or electrical connections are made
upon the attempt of a person to enter the vault
or other structure, this decrease or cutting out
of the resistance causing the galvanometer to
be influenced to give or operate a signal.

A still further object of the invention is to
provide means whereby upon the opening of
the door of the vault or other structure an
alarm or signal will be given at the central sta-
tion and compensating resistance thrown into
the circuit to maintain the line in working or-
der during the period the door remains open
to maintain protection on other portions of
the line. -This enables an authorized per-
son to at all times send a predetermined sig-
nal to the central office from the protected
structure to notify central of the opening or
closing of the door or other portion of the
structure protected, thus giving proper notice
to central that the door has been opened or
closed by a properly-authorized party.

My 1mproved system embodying the means
for carrying these objects into practical ef-
fect further enables the potential of the feed-

current or source of supply to be varied with
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The

ing the signal at the central station.
supply of a
trolled so as to prevent the resistance of the

iine from being determined by the use of re-

sistance-measuring instruments, the variabil-
ity of the current producing such wide or
rapid Huctuation of the instrument as to pre-
vent the resistance at the pr otected point from
being ascertained.

With these and other objects in view the
invention consists of certain novel features of
construction, combination, and arrangement
of parts, as will be hereinatter more fully de-
scribed, and particularly pointed out in the
appended claims.

In the accompanving drawings, Figure 1 is

a diagrammatic view of a burglar-alarm sys- |

tem embodying my invention, showing sev-
eral profected points or stations connected
along a common line, the connections at one
of said points appearing in detail. KFig. 2 1s
a front or face view of one of the automatic
resistance devices. Fig. 3isa rear view of the
same. Fig. 4 18 a section on line 4 4 of Kig.
3. Kie. 5 i1s a diagrammatic view showing
the wiring of the resistances, and Kig. 6 is a
view similar to fig. 1, showing a modifica-
tlon 1n the system.

In the following description and claims it
will be understood that by the term "' bridge
being balanced” or similar terms I mean the
normal condition of the cireuit when there 1s
no difference of potential between the bridge-
arms and that by the ""bridge being unbal-
anced ” or the " balance being broken” I mean
that the resistance in the external circuit has
been raised or lowered and there is change of
potential between the bridge-arms, causing a
portion of the current to pass through the
galvanometer.

A 1n the drawings represents the line-wire
of a closed main circuit, and B and C the por-
tions thereot located, respectively, at the cen-
tral station and protected structure.

Arranged at the central station is a local
alarm-circuit D, including conducting-wires
d d', a battery or suitable source of electrical

~supply ¢°, a translating device—such as a bell,

annunciator, or other desired aural or visual
signal ¢°—and contact-points ¢* and ¢°. This
local alarm-circuitis controlled by a galvanom-
eter I or other similar device influenced by
variations of potential between conductors.
The needle or pointer ¢ of this instrument is
acdapted when at zero or neutral position,
which is the position it occupies when the cur-
rent 1n the main circult 18 normal, to lie he-

- tween the two contacts * and d” and ouf of

60

engagement with either of them; but when
the current 1n the main circuit 1s varied either
by an increase or a decrease the needle will be
deflected and come into engagement with one
or the other of said contacts, accordingly as
the variation is by way of increase or decrease,

65 and thereby close the circuit and cause the

variable current may thus be con-
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alarm «° to be sounded. The galvanometer
instead of being connected in series, as 1n
prior systems of this kind, is connected with
the line A and portion B of the main circuit
by conductors ¢ and ¢, connected to portions
of a bridee F, located in the mainline. "T'his
bridee may be of the Wheatstone orany other
suitable type. As shown, the bridge F 1s of
the conventional Wheatstone type, consisting
of the arms Fand # and the resistance or
rheostat 7°, the conductor ¢ being in connec-
tion with the arm 7/, while the wire ¢*connects

with the bridge between the arm / and re-

sistance 7. The resistance 7* of the bridge
is connected to the line-wire A and exactly
equals the resistance of the instruments in the
portions B and C of the main-line cireuit.

In the portion B of the main-line circuit at
the central station is a supply-circuit, com-
prising a main battery (&, which is connected
on one side to the bridee K through a con-
ductor ¢ and on the other side by conductors
7 and ¢°. The conductor ¢’ is controlled by
an automatic switch H, comprising an elec-
tromagnet /2 and a pivoted armature 4/, and
in said conductor is a current-fluctuating ce-
vice ¥, comprising commutator -segments 4
and a contact-arm &', the latter being mounted
on a shaft §®, which in practice may be rotated
fast or slowly by a motor (not shown) to vary
the potential of the feed-current without
breaking or interrupting it, thus rendering
it impossible tor a meddler to determine the
resistance along the line, owing to the Huctua-
tions which would thus be caused 1n the re-
sistance - measuring instrument. The arma-
ture A’ normally engages a contact-point ¢’
at the adjacent end of the conductor ¢', and
thereby normally closes said circuit. When
the ecircuit is closed, the current from the bat-
tery (xflows from the positive pole, through a
conductor ¢, to and through the arm f of the
bridege F, thence through the resistance f* of
the bridge, thence back through the conductor
7 to and through the current-fluctuating de-
vice F', thence to contact-point ¢°, through
the armature 7', and back to the negative pole
of the battery through a conductor ¢°, con-
necting said negative pole of the battery with
the electromagnet 4. This 1s the course of
one portion of the current divided by the
bridee F. The course of the other portion of
the current divided by the bridge wili be here-
inafter described. In the portion B of the
circuit is also an automatic resistance device
I comprising a commutator consisting of a
series of segments arranged in a cncle con-
centric with a shaft 7, to which is connected
a contact-arm ¢, adapted to turn or rotate
counter-clockwise in a circular path and suc-
cessively engage said segments. Thenumber

of segments employed may vary as desired.
In the present instance I have shown a com-
mutator-plate composed of twelve segments,
(denoted 1 to 12, inclusive,) said segments be-
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ing mounted upon one side of an insulating-
base /- throu h which project four binding-
POSt « uc @
iSfLmemllic bracket-plate ;* , supporting braclk-
ets 2> and <" the latter serving, in connection
with the plate o5 as a bemmo tor the shatt .
Upon the brackets 7 and 2" an electromagnet
+' 18 mounted. The coresof this magnet pro-
ject through the bracket 2°, which carries a
pivoted armature +*. This armature is influ-
enced by said electromagnet and is normally
retr: Llcted by a spring 2", attached to a set-
screw 2, forming a stop to limit the back-
ward movement of an arm +~, carried by said
armature. Thisarm in turn carriesa pivotec
spring-actuated pawl 2%, which is adapted to
engage a ratchet-wheel ", fixed on the shaft ..
The teeth of this ratchet-wheel correspond in
number to the number of segments of the com-
mutator-plate and when successwe]v eng: aged
by said pawl turn the contact-arm 2’ at each
movement a distance of one segment, as will
be readily understood. The segments are
respectively connected by conducting - wires
to resistance-coils 1* 1° 1¢ 1%, &e., connect-
ecdl in series by conductors ¢ and supported
upon a frame composed ot spools of insulat-
ing material carried by a ring 7" of similar
material fixed to the back of the plate 2°. One
of the end coils ot the series 1s connected to
the binding-post ¢, while the ends of the suec-
cessive colls are connected to the segments 1
2 3 of the commutator-plate, the circuit being
completed through the contact-arm 2’ to bind-
ing-post «¢'. The electl 0OIMAag net 1S connected
to bmdmn -posts «° ¢’ by wires 2° 7”. The re-
sistances may represent any desired quantity
of value.
resent each resistance-coil as of one hundred
ohms resistance, and as the same are connected
in series 1t will be seen that the movement of
the contact-arm +" around the commutator-

plate will throw into the circuit a total resist-

ance of twelve hundred
sion thereof represented by the several seg-
ments. IFrom the bindinﬂ -post &°, connected
to the electwm‘wnet 2, lechS a, conductor 7,4
having a contact ) lomted in proximity to
the contact ¢* of the wire or conductor ¢ .

The ar mature /' of the relay or automatic
switch H 1s mmnoed to play between these
two contacts ¢~ and. 7 and to alternately throw
the alarm-circuit B and galvanometer E and
the automatic resistance I into and out of cir-
cuit of the line, so that momentm 1ly during
the movement of the arm ¢’ of said automatic
resistance the said circuit B and galvanometer
I will not be affected by the changing re-
sistance. Leading to the binding-post ¢ from
the bridge-arm 7’ is a wire £, connecting with
a wire A, leading to one of the SPring-arms
I of a switeh lx which has an oppogmo arm
7, connected to the binding-post ¢ by the
wire or conductor 4. Between the two ar ms
/7 and A% is a metallic contact-piece A**, which

ohms or any divi-

On the rear of the base-plate

In the presentinstance I may rep-

&

is adapted to be normally engaced by said
spring-arm and which is connected by a con-
ductor 2’ with the ground at Z°. A switch
plug or wedge £', composed of non-conduct-
ing material, is adapted to be interposed be-
tween either of sald spring-arms and the con-
ducting-plate £ to enable the operator to ad-
just the portion B of the circuit to suit a
changed condition of the circuit when the
door of the vault of the guarded structure is
opened—as, for instance, during the working
period of theday. Ior the purpose of meet-
ing such conditions I provide in the conduc-
tor £ a compensating resistance Z°, whose op-
eration will be presentliy described.

The circuit C at the guarded or protected
structure includes an automatic rheostat I,
corresponding in construction with the auto-
matic resistance I at the central station and
acdapted to operate simultaneously therewith
to vary the respective resistance of local por-

tions of the line and maintaln a determined

resistance along the line as an entirety. The
parts of this automatic resistance device I
correspond to those of the automatic resist-

ance device I, and the coils of these two de-
vices are calibrated for an exact resistance re-

lation.  The hands of the two automatic re-
sistance devices move counter-clockwise, or
in the same relative direction; but the order
of the segments of the commutator-plates

thereof is reversed, so that when the contact
arm or hand of the device I throws in the

oreatest resistance the contact-arm of the au- -

tomatic resistance device I' will throw in its
least resistance, thus maintaining a corre-
sponding resistance along the line as an en-
tirety while varying the resistance of the lo-
cal portions thereof. Thus it will be under-

stood that in maintaining a resistance of

thirteen hundred ohms along the line as an
entirety the movement of the contact-arm of
the resistance device I from segment 1 to seg-
ment 12 will change the resistance at the lo-
cal portion B from the least to the highest
anc that the corresponding movement of the
arm of the resistance I’ in its same relative
movement from commutator-segment 12 to

commutator-segment 1 will reversely change

the resistance of the local-circuit portion C
from highest to lowest, the resulting entire
resistance along the hne however, remaining
the same, as the total amount of resistance
thrown 1n by the two automatic resistance
devices will amount to thirteen hundred
ohms. Thus upon a further forward move-
ment the contact-arm of the resistance de-
vice 1 will engage the segment 11, which 1s
shown in Fig. 5 as connected in series with
nine of the resistance-coils, representing nine
hundred ohms, while the contact-arm of the
resistance device I” will engage the commu-
tator-segment 2, which 1s shown in said Fig.
5 as connected 1n series with four of the re-

sistance - coils, representing a resistance of
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four hundred ohms, an entire total of thir-
teen hundred ohms, thus automatically in-
creasing or decreasing the resistance at one
portion of the line and correspondingly de-
creasing or increasing the resistance at the
other portion of the line, while maintaining

a determined resistance represented by the

sum of the resistances along the line as an en-
tirety. Instead of having the resistances of
the resistance devices I and I" arranged to
give a progressively increasing or decreasing
resistance, the units or segments of which
have like individual value and a correspond-
ing sum-total value representing a collection
of one or more of these units, the segments
of the two commutators may be so connected
with the resistances thereof and calibrated
that the resistance in each portion of the cir-
cuit will vary widely or irregularly from the
highest to the least or from the least to the
highest resistance or any combination of the
units, thus making it practically impossible
for even one highly skilled in the art to med-
dle with the system without operating the
alarm or signal of the circuit D, since the ex-
act amounts of resistance and the combina-
tion.1n the cyele must be known before the
system can be defeated, which is practically
a matter of 1mpossibility.

Kig. 5 shows the resistances I I' arranged
to cause great variations of resistance in lo-
calized portions of the circuit. Thus when
the contact-arm of resistance device 1 is on
the commutator-segment 1 sald segment is
connected 1n series with twelve of the resist-
ance-colls. At the same time the correspond-
ing contact-arm of resistance device I’ will be
on segment 12, which is connected 1n series
with only one of the resistance - coils, thus
making a total of thirteen hundred ohms for
the circuit. The next movement of the said
contact-arms will place the contact-arm of de-
vice I on segment 2, which is connected in se-
ries with six of the resistance-coils, equaling
six hundred ohms, while 1n device 1’ the con-
tact-arm will be on segment 11, which is con-
nected in series with seven of the resistance-
coils, equaling seven hundred ohms, making
the total resistance in the circuit thirteen hun-
dred ohms. The next movement of the con-
tact-arms will place the arm of device I on
segment 3, which 18 connected in series with
ten of the resistance-coils, equaling one thou-
sand ohms, while in device 1’ the contact-arm
will be on segment 10, which is connected in
series with three of the resistance-coils equal-
ing three hundred ohms, thus again making
the ageregate resistance in the circuit thir-
teen hundred ohms. 1 do not desire to limit
myself to the exact arrangement of the resist-
ance devices herein shown and described, as
modifications may be made therein without
departing from the spirit of the invention and
within the scope of the appended claims.

The operatine mechanism of the contact-
I g
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arm of the resistance I’ is controlled by an

automatic switch L., comprising an electro-
magnet / and an armature /', influenced there-
by, the said magnet being connected to the
line-wire A and to one side of the circuit C
through a conductor ., while the armature
' 1s adapted to open and close a local operat-
ing-circuit in the circuit C, said local operat-
ing-circuit comprising a conductor 2/, con-
taining a local battery »2* and leading from
the armature /' to the binding-post ¢° in cir-
cuit with the electromagnet of the resistance
I', and a conductor 7°, having a contact-point
', adapted to be engaged by the armature 7’
and leading to the binding-post ¢’ of the re-
sistance device 1’, which completes the circuit
through said electromagnet. Normally the
magnet / 1s energized and attracts the arma-
ture /" away from contact 22*, thus breaking
said local circuit; but when the resistance is
varied at central through the medium of the
resistance device | the switch H automatic-
ally cuts off the flow of current through the
line A, and magnet / is deénergized, and the
armature ' drops into contact with the con-
ductor ' and closes the said local circuit at
the guarded point, thereby energizing the
magnet of the resistance device I’ to move the
contact -arm of the commutator thereof to
change the resistance.

In the cireunit C are also conductors 7 and
n', the former connecting with the conductor
m and resistance-coils of the resistance 1’ and
through the shaft 7 with a contact-spring o of
a governing device O, and the latter leading
from the conductor 2 to another contact-
spring, ¢, of the device O. This device O
also includes a movable bolt or plunger o,
connected with a conductor ¢°, leading to
oround at ¢'. This device O is a circuit-
shifter, which 1s governed by the opening of
the door of the safte or vault of the protected
structure to operate the alarm <° when the
door 1s opened or closed or may be operated
as aswitch when local protection alone is used.
When the plunger 1s in closed position, as
shown, the second portion of the circuit di-
vided by the bridge F 1s completed, the course
of the current being from the positive pole of
battery (= to and through conductor ¢, arm 7'
of bridge F, to conductor £, to and through
elements of automatic resistance I, to wire £,
spring-arm 4° of switch I, strip A%, to earth
at £°, through wire £°, thence from the earth
o' at protected point to conductor ¢°, thence
through plunger o° of circuit - shifter O to
contact o', thence through wire %' to and
through elements of automatic resistance I',
conductor 7w, the several local protected
points X. X' X* to and through magnets of
switch L, to line A, wire ¢, to and through
current-fluctuator B, contact-point ¢°, arma-
ture /2’ of switch H, conductor °, back to the
negative pole of battery (. When the door

1s opened, however, the plunger ¢° is moved
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to contact with the spring ¢, thereby discon-
necting the automatic resistance and estab-
lishing a compensating circuit through the
conductor #. In the conductor »' 1s a resist-
ance »°, forming, with the resistance /* of the
conductor %’ at central station, compensating
resistances, forming a fixed resistance a]onw
the entire lme to take the place of the resist-
ance devices 1 and I, as will be hereinafter
described.

In order that a suitable signal may be trans-
mitted to the central office to indicate the in-
tention of a proper person or official of the
bank or other protected structure to open or
close the door, a signal-transmitter of pre-
ferred form, such as an ordinary Morse key
or circuit-closer p, is provided in a conductor
i’y connecting with the conductor e, and is
adapted to engage a contact ', connected to
a conductor 27, lendma to ground at ¢* and in

electrical connection with the conductor o'
When this key 1s depressed to sound a pre-
determined signal, the automatic resistance T’
will Dbe Shunted out, thus unbalancing the
bridge ¥ and operating the alarm ¢° accord-
muh at the central station. The conductor

18 shown as having coﬂed deflections or
c:mtable connectmns at o2’ 1n such relation to
a conductor » nmmal]y out of connection
with said conductor m”, but in connection
with the conductor »°% Lha,t when the portions
of the said conductors m” and 9" are bridged or
connected at the point " a variation of re-
sistance will occur which will cause the op-
eration of the galvanometer at the central
station and the sounding of the signal °.

These elements 7° and " represent a circuit-

closer which is embedded in the wall of the
-ault or safe of the protected structure and
so related, as set forth, that when an attempt
1s made to drill through or into said wall the
circult will be closed 1n the manner described
to warn the central office of such attempt.

11 1t be desired to guard the doors or win-
clows of the protected structure, a local open
circuit C' may be pr OVIdBd by running a con-
ductor ¢ tr om the wire o° and plOVldl[]G' cir-
cuit-closers ¢ to connect the same with the
conductor s» to short-circuit the automatic
resistance or compensating resistance, thus
unbalancing the bridge to operate the gal-
vanometer and sound the alarm. A switch
q- may be provided to connect the circuit
with or disconnect it from the circuit C.

TheresistancedevicesLand 1" are automatic-
ally controlled primarily from the signal-sta-
tionthrough the medium of a time device, such
as aclock or chronometer R, the dial or face of
which 1s provided with a ring or similar con-
ductor »+, having sockets arranged at desired
mter Ve ls apart to receive contact pins or pegs
-*., which arve adapted to be engaged by the
minute-hand »°. T hese pins may be so ar-
ranged that the hand ;° will contact therewith
at any preferred I'Bgﬂl.:ll or Irregular inter-

vals during the path of movement of said
hand around the dial. Connected to the ring
7 18 a conductor #° and to the hand #° a con-
ductor 7, which lead, respectively, to the
electromagnet 4 of the switch H and the con-
ductor ¢ adjacent to the main battery G.

It will be understood, of course, that sev-
eral structures to be protected may be con-
trolled by the same bridge, each structure

having a determined resistance differing 1n

value from the resistances of the other struc-
tures, and when any one or any number of
these resistances is or are shunted out a com-

pensating resistance or resistances of equal

value may be taken out in the bridge at the
central station. Such an arrangement 1s

shown in Fig. 1, in which several structures

X X' X* X? are connected 1n series in the
same line-circuit, the local circuits C° of the
stations X X' X*? containing resistances « o'
2" of different values, asindicated. Toenable

=

75

30

the bridee to be balanced when one or more

of the resistances are shunted out, as when
the doors of a safe or vault at one or more ot
the stations are opened, the coils of the re-
sistance 7* of the bridge are connected 1n se-
ries with a multiple switch Y, having a series
of sockets v to receive pegs ', by which one
or more of the coils may be thrown 1n or
shunted out. By this means the resistance
of the bridee may be regulated to compen-
sate for variations in the resistance of the
line, so as to afford the proper protection to
the structures whose doors remain closed
while others are open, as will be readily un-

clerstood. ‘
The operation 1s as follows: Assuming the

parts to be in the position shown 1n Flg. 1,

in which the contact-arm of the resistance de-
vice I engages the one-hundred-ohm-resist-
ance segment 1, while corresponding arm of
the resistance dwwe I’ engages the twelve-
hundred-ohm-resistance segment 12,thusmak-
ing a total resistance of thlrteen hundred
ohms plus the resistance of the automatic
switch I, line, and the protected points X, X/,

and X* %lono the entire line, 1t will be seen
that as an eqml amount of current flows from
battery (¢ through conductor ¢ to arm f of
resistance F and throucrh bridge resistance f~
to the line A, as from wire g toarm 7' of re-

sistance F to and through conductor £ and
thence through the line 1ncludm¢ the resist-

ances at both the central station and protected
point and the earth, there is no difference of
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potential through the divided portions of the

bridge, and thus no current fiows through the
conductors ¢ and ¢ and oalvanometer and
alarm-circuit D from the br1dge F. Hence
as no current normally passes through the
ogalvanometer the galvanometer will not be in-
fluenced by variationsin strength in the source
of current-supply, such as by changes in the
strength of the battery (3, and therefore no
confusing deflection of the needle from such
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cause or improper sounding of the signal can |

oceur, and all necessity of adjusting the parts
to compensate for any such variation m the
source of supply, as 1n systems in which the
oalvanometer is in series, is avoided. W hen
in its movement the hand:* of the chr onome-
ter engages one ot the conta@t -pins #/, a cir-
cult 18 cloqed through wire »*, battery (3, wire
7’ the electromagnet /4 of the aummdtle
switch H, and thulce back through wire »° to
the conducting -ring 7, thus energizing the
magnet /4, uhmh attracts the armature /z,.r.,
moving 1t out of engagement with eontact i
and 1nto enﬂ"lcrement W 1th contact 7" of con-
ductor 7, t there! yy allowing a current to pass
from the negative pole of battery G to con-
tact 7/, thence to the magnet 2" of the auto-
matic 1@%‘1%1:.:11’10(3 device ] and through the con-
ductor ¢’ back to battery thmmh wire ¢, thus
actuating the ar mature + and deJustmg the
pawl 7% to move the ratchet-wheel 7" the dis-

tance of one tooth, whereby the contact-arm
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2 1s caused to move from the resistance-seg-
ment 1 to the resistance-segment 12, thus in-
serting into the line a resistance of twelve
hundred ohms in the place of one hundred
ohms, as before. During this operation the
movement ot the armature /2 from contact ¢’
to contact 7' cuts out the supply-current from
the main-line circuit, so that no current passes
through the bridge F or line A, thus deéner-
oizing the magnet 7 of the switch I and al-
lowing the armature /' thereof to drop into
engagement with the contact 7%, thus closing
the local circuit at the protected point, allow-
ing a current to pass from battery " through
conductor 7. to the electromagnet +* of the
automatic resistance device 1', causing the
operation of the armature <’ and pawl " there-
of and the movement of the ratchet-wheel 2%
the distance of one tooth, thus adjusting the
contact-arm of the said resistance device 1
from engagement with the twelve-hundred-
ohm segment 12 to the one-hundred-ohm
secoment 1. This operation reverses the
amount of resistance thrown into the line at
the central station and protected structure,
thus varying the resistance in local portions of
the circuit, while mamtammg a total resist-
ance in the entire circult of thirteen hundred
ohms plus the resistance of the line, earth,
switch 1, and the local protected pum‘us X,
X', and X% In the operation of the two re-
sistance devices I and 1" in thus varying the
resistance in the local portions of the line the
contact-arm of the former may be moved some-
what quicker than the contact-arm ot the lat-
ter and for a short interval throw a greater
or less amount than the normal resistance 1n

the line, thus varying the total resistance of

the circuit without affectine the oalvanometer

this operation out of the main circuit, thus

allowing no change of potential between the
3 :

conductors¢ and ¢, and consequently no trans-

|

| line a
K, as the switch H cuts the bridee ¥ during

|
|
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mission of a current through the galvanome-

ter K.  Upon the movement of the chronome-
ter-hand +7 out of engagement with the pin /',

as described, the current through the local
switch-cireuit at the central station is broken
and the armature 2" of the switch H moves
back into engagement with the contact ¢,
thus redéstablishing normal conditions.
- Of course it will be understood that the
time device R, which constitutes, in effect, a
controlling -switch, may be omitted, as well
as the automatic switch H and a hand-switch
employed in lieu thereotf. The use of the au-
tomatic mechanism 1s, howeyer, preferred.
Should an authorized person now desire to
open the door of the vault or other structure
at the guarded point, he moves the Morse key
» 1into engagement with the contact »" a pre-
determined number of times, thus short-cir-
cuiting the resistance 1’, allowing the bridge
I to become unbalanced and the current to
flow through the galvanometer a correspond-
1ng number of times to close the local alarm-
circuit D at the central station through the
contact °, thus closing said circuit D to sound
the alarm «°, which makes a corresponding
number of strokes.
thrown open the plunger or switch element
0" engages the contact o before entirely mov-
ing out of engagement with the contact o,
:mt thus prevents breaking of the line-circuit
and operation of the switch L, which would
of eourse i1ncrease or decrease le resistance
above or below the normal point and affect
the galvanometer. Then as the door 1s swung
fully open the plunger ¢ maintains contact
with the contact ¢, but i1s moved out of en-
cagement with the contact 0" and cuts out the
resistance I’ and throws into the cireuit the
compensating resistance »°. This operation
of course unbalances the bridge-and operates
the galvanometer-needle to sound the alarm
., thus notifying the operator at central that
the authorized person has opencd or closed
the door. The operator upon receiving this
sional withdraws the msulated switch ])]U o k',
allow ing the spring-arm 4° to move into en-
cagement with the switch-strip 4%, thus al-
lowing a portion of the current to pass through
the resistance deviee I and the remainder to
pass throueh the conductor 4’ to prevent any
break in the line and any change of position
of the armature 7/ of the 5W1tch L. The op-
erator then inserts the pluge /' between the
strip A" and spring-arm £°, thus cutting the
resistance device 1 out of the circuit and
allowing the compensating resistance Z° to
remaln 1n the circuit. The two compensat-

ing resistances /° and 7° together yield a re-

sistance equal to the normal resistance on the
Torded by the antomatie resistance de-
vices I and 1, line instruments, &e., and there-

by maintain a constant resistance on the line
- during the period the

door of the vault or safe
is kept open, thus keeping the bridee

10 Dper-

Upon the door being
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tect balance. When the authorized person

at the protected point desires to close the door

of the vault or structure, he again moves the
key into engagement with the contact »’ to
send a predetermined signal to the central
station, and after doing so upon swinging the
door shut the plunger or contact device o* will
first move a sufficient distance to connect the
two contacts o and o', thus preventing any

break in the line-circuit or operation of the

switch L, and then upon the final closing of
the door the switch ¢° will become discon-
nected from the contact-point o and engage
the contact-point o', thus cuttine out the re-
sistance %~ and throwing in the resistance 1.
During this operation there will be a change
of potential between the bridge-arms 7 and

Sy resistances % and line-circuits, which will

cause the operation of the galvanometer, the
needle of which will close the circuit D and
operate the alarm «°. Upon hearing this
alarm the operator at central disengages the
switch-plug 4’ from between the spring-arm
A7 and strip A and restores it to its position
between the switch-arm Z* and strip 2%, thus
cutting out the compensating resistance 7
and throwing in the automatic resistance I,
thereby retstablishing normal conditions of
the system, swhich remain during the entire
period the door of the vault or structure is
kept closed. The local protection at the
guarded point afforded by the open circuit (¢
may remain constant during either position
of the vault-door to prevent unauthorized
persons from obtaining access to the structure
through doors or window or interfering with
other portionsof thestructure protected there-
by, the closing of either switch ¢’ short-cireuit-
ing the resistance I' or »°, thereby affecting
1n the manner previously described the oalva-
nometer and causing it to sound the signal °.
The open circuit C' may be cut out entirely
by means of the switch ¢%. This operation
does not interfere with the operation or pro-
tection of the local protected points X X' X2

It while the door is either open or closed
any attempt 1s made to drill into the body of
the safe or vault, the drill will bridge the con-
nections »” and 7', and thereby short-circuit
the resistance 1" and affect the galvanometer
and cause the sounding of the signal «°.

As before described, the resistance-coils of
the relays or antomatic switches I and I’ may
be connected up to more or less irregularly
or widely vary the resistance in the local por-
tions of the circuit at each successive opera-
tion 1nstead of progressively increasing or
cecreasing the resistance, and it is preferred
to have them operate in this manner, as all
the changes or combinations must not only
be known, but the character thereof deter-
mined, before the system can be defeated,
which is practically a matter of impossibility.
Even 1t these combinations are absolutely
known, 1t would be impossible to insert a com-

structure closed.

Vi

pensating resistance of the same value in the
line at any point.

It will be understood, of course, that the re-
sistance of protective points X X' X* is con-
trolled from the bridge resistance and not by
compensating resistances 2* and £° of protect-
ed point X° (shown and described in detail.)

In the modification shown in Fig. 6 the au-
tomatic resistance devices at central and the
protected point are dispensed with and a com-
mutator U’ is arranged in the main battery-
circult B" at central and is connected to the
battery -cells and operated by a motor (not
shown) in such manner as to fluctuate the sup-
ply-current from a high to a low value. and
vice versa. The same effect may also be ob-
tained by using resistances on the commuta-
tor 1n place of the battery connections. The
commutator-plate T 1s here composed of a se-
ries of segments ¢ ¢ £ #°, as in the resistance
devices previously described; but these seg-
ments are connected by conductors w 2 * /°
to the cells of a battery U. The contact-arm
T" of the commutator is connected by a con-
ductor » to the line A and resistance £*of the
bridge F and is designed to be constantly ro-
tated at a desired speed to cut in or out more
or less cells and fluctuate the current-supply.
At the central station the arm 7 of the bridge
I and conductor ¢ have a ground connection
at »" through a conductor +°, in which is a
switch 2° and a compensating resistance ».

In the circuit C” at the protected point a con-
cductor »° is connected to the contact-spring

o and conductor m and is provided with a re-
sistance-coil 1%, and a conductor »* connects
the other contact-spring o’ with said resistance
intermediate of its length. When the plun-
ger or switch ¢° is connected with the spring
o', as shown, which is the position of said
switch when the door is open, the resistance
at the protected point is reduced substantially
one-half, thus changing the potential of the
bridge, causing the galvanometer at central
station to close the local signal-circuit and
sound the alarm ¢°. Upon receiving this
signal the operator, who has been previously
warned 1n the manner before set forth of the
intention of an authorized person at the pro-
tected point to open the door, moves switch
v* from point 2° to point 2°, thus switching
in the compensating resistance «*, restoring
the normal bridge-balance for protection dur-
ing the time the door is open. When the
door is closed, the plunger »* engages contact
0, throwing in the whole of the resistance 1
thus breaking the balance of the bridge, al-
lowing the current to operate galvanometer
and sound the alarm °. The operator at
central then restores normal conditions by
moving switch 2° from point 2° back to "
thus cutting out compensating resistance »*.

The system is then ready for normal opera-

tion, with the door of the vault or protected
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It will be observed that the arm / and
rheostat 7 of the bridee F are connected

across the supply-circuit at central and con- |
stitute two constant resisting values, that the |

arm 7 of the switch forms a third resisting
value which is connected with an outside or
main controlling-circuit forming a fourth re-

sisting value, and that said third and fourth |

resisting values are connected across the sup-
ply-circuit in parallel with thefirst two named
resisting values. These two sets of values
are equal and normally balance the bridge;
but when the outside circuit resistance 1s
changed the balance of the bridge is broken
and the instrument K is operated, as will be
apparent from the foregoing statement of op-
eration.

From the foregoing deseription, taken 1n
connection with the accompanying drawings.
the construection and operation of the inven-
tion will be readily understood without re-
quiring a more extended explanation.

Various changes in the form, proportion,
and the minor details of construction may be
resorted to without departing from the prin-
ciple or sacrificing any of the advantages of
this invention. | |

Having thus described my 11went10n what
I claim, and desire to sccure by Letters Pat-
ent, 18—

1. In an electric burglar-alarm system, the
combination of a balanced electric circuit,
means to vary the resistance in localized por-
tions thereof, without unbalancing the cir-
cuit, and means, independent of the resistance-
varying means, to vary the potential of the

electric current in said circuit.

9. In an electric burglar-alarm system, the
combination of a balanced electric circuit, au-
tomatically-operating means to vary the re-
sistance 1n localized portions thereof, without
unbalancing the circuit, and automatically-
operated means, independent of the resist-
ance-varying means, to vary the potential of
the electric current in sald circuit.

3. In an electric burglar-alarm system, the
combination of a b%lfmced electric circuit,
means to vary the resistance in localized por-
tions thereof, without unbalancing the cir-
cult, and means, independent of the resistance-
varying means, to vary the strength of the
electric current in said circuit.

4. In an electric burglar-alarm system, a
main-line eircuit forming a limb of a Wheat-
stone bridee, a galvanometer connected with
the divided por tions of the br idee, a switch-
armature in the line-circuit, an electromagnet
for the switch-armature, a controller connect-
ed with the said electromagnet, a localized-re-
sistance - varying device connected with the
main line, and an electrically-operated actu-
ating mechanism for sald localized-resistance-
varying device, 1n a connection, including the
switch-armature, with the main line, substan-
tially as cdescribed.

anism for the last-mentioned localizec
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5. An electric burglar-alarm system com-
prising a main-line circuit forming a hhmb of
a Wheatstone bridge, a galvanometer connect-
ed with the divided portions of the bridge, a
switch-armature in the line-cireuit, an electro-
magnet for said switch-armature, a controller
connected with the said electromagnet, a lo-
calized - resistance - varying device in circult
with the main line, an electrically-operated

“actuating mechanism for said localized-resist-

ance-varying device in a connection, includ-
ing the switch-armature, with the main line,
an electromagnet and another localized-re-
sistance-varying device in the main-line cir-
cuit, an electrically-operated actuating mech-
-resist-
ance-varying device, an electric eircuit there-
tor independent of the main-line circuit, and
a switch-armature to close said independent
electric circuit, said switch - armature being
normally maintained in position to open said
circuit by the last-mentioned electromagnet,
Substfmtially as described.

. An electric burglar-alarm system com-
pm%mﬂ a, main-line circuit forming a himb of
a Vheatstone bridge, a galvanometer con-
nected with the divided portions of the bridge,
a switch-armature in the line-circuit, a local-
ized-resistance-varying device, a compensat-
ing resistance, means toincludeeither of them
in and cut the other out of the main-line cir-
cuit, an electromagnet for said switch-arma-
ture, and a circuit-closing controller in a con-
nection, including said electromagnet, - with
the main line, an electrically-operated actuat-
ing mechanism for said localized-resistance-
varyine device in a connection, including the
switch-armature, with the main line, an elec-
tromagnet in the main-line circuit, another
localized - resistance - var ying devme, another
compensating resistance, means to include
either of them in and cut the other out of the
main-line circuit, an electrically-operated ac-
tuating mechanism for the last-mentioned lo-
calized - resistance - varying device, an inde-
pendent electric circuit therefor, and an ar-
mature to close said independent circuit, said
armature being normally maintained 1n posi-
tion to open said circuit by the last-mentioned
electromagnet, substantially as described.

T. An electric burglar-alarm system com-
prising a main-line circuit, forming a limb of
a Wheatstone bridee, a galvanometer con-
nected with the divided portionsof the bridge,
a switch-armature in the line-circuit, a local-
ized-resistance-varying device, a compensat-
ing resistance, means to include either of them
in and cut the other out of the main-line cir-
cuit, an electromagnet for said switeh-arma-
ture, and a circuit-closing controller 1n a con-
nection, including said electromagnet, with

the main line, an electrically-operated actuat-
ing mechanism for said localized-resistance-
varying device in a connection, including the
sald switch-armature, with the line, an elec-
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tromagnet 1n the main- hne circuit, another
Zomhzed-—resutance varying device, another
compensating resistance, means to include
elther of them in and cut the other out of the
main-line circuit, an electrically-operated ac-
tuating mechanism for the last-mentioned lo-
calized - resistance - varying device, an inde-

- pendent electric circuit therefor, an armature
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to close said independent circuit, said arma-
ture being normally mmntamed In position
to open sald circuit by the last-mentioned elec-
tromagnet, and means to cut both of the last-
mentloned localized - resistance - varying de-

‘vices and the last-mentioned compensating re-

sistance out of the main lme tor the purpose
set forth, substantially as d escubed.

8. An electnc burglar-alarm system com-
prising a main-line ClPCLllt including a local-
1zed-resistance-varying device, the COI]S of a
controller-switch and a qecond localized-re-
sistance-varying device, an actuating-circuit
for the latter openad and closed by the con-
troller-switch, a controller in a connection,
including an electromagnet, with the main
line, and a switch-armature operated by said
electromagnet and included in a ecircuit, ex-

cluding S‘le electromagnet, with the main
Iine.

9. In an electric burglar-alarm system, the
combination of a cireuit forming a limb of a
Wheatstone bricge, a Dalmnometer connected
to divided portions of the bridge, a translating
device controlled by the oalvanometer means
to vary the resistance in lomlued pOI‘thI]S of
the circuit and means to exclude the bridge
trom said circuit while varying the resistance,
to prevent operation of the galvanometer, Sub-
stantially as described.

10. Inanelectric burglar-alarm system, the
combination of a circuit forming a limb of a
Wheatstone bridge, a g&lvanometer connected
to divided portions of the bridge, a translating
device controlled by the Galvanometer, atto-

matic means to vary the resistance in localized
portions of the circuit, and automatically-op-
erated means to e\clude the bridge from said
circuit while the resistances are bemcr varied

1n localized portions thereof, substantlallv a3
described.

11. A burglar-alarm system having a con-
trolling-circuit forming a limb of a Wheat—
stone br 1dge, a signal in balanced bridged re-
sistance with said controlling - circuit and
adapted to be operated by an unbalancmﬂ' of
the resistance upon certain variations in saad
circuit, means for changing the resistance in
sald circuit, and means for thr OWlng 1n a coms-
pensating IeSISt‘LHCB and cutting out the vari-
able resistance, substantially as desecribed.

12. Inan electrlc burglar-alarm system, the
combination of a circuit forming a limb of a
Wheatstone bridge and mcludmo varying lo-
calized resistances, means to cut out such re-

S

therefor +0 keep the bridge in balance while
the varying localized resistances are cut out,
substantially as described.

13. Inanelectric burglar-alarm system, the
comblnation with a supplv—mrcmt means to
vary the potential of the current in such cir-
cult, and a signal, of a series of guarded sta-
tions, a bridge, of which the supply-circuit is
a limb, governing said signal, a resistance at
each station, means at each station to cut out
its resistance to unbalance the bridge, and op-
erate the signal, and means for varying the
normal resistance of a limb of * the bridge to
compensate for the cutting out of the resist-
ance at one or more stations, substantially as
described. _

14. Inanelectric burglar-alarm system, the
combination with a supply-mrcmt tarmmo a
limb of a Wheatstone bridge and mcludmﬂ' a
resistance at a guarded point, means to cut
out such resistance to unbalance the bridge,and
means to substitute a resistance to restore the
balanced condition of the bridge while the
last-mentioned resistance is cut out, substan-
tially as described.

15. An electric burglar-alarm system com-
prising a main-line circuit including a local-
1zed-resistance-varying device, the coils of a
controller-switch and asecond localized-resist-
ance-varying device, an actuating-circuit for
the latter opened and closed by the controlier-
switch, a controller in a normally open con-
nection with the main line for closing and re-
opening said connection, a switch-armature in
the mainline,an electromagnet for said switch-
armature included 1n sald controller connec-

‘tion, a W heatstone bridge, one limb of which

1s formed by the main-line circuit and a gal-
vanometer connected with the divided portions
of the bridge and operated by a difference of
potential therem

16. In a burglar-alarm system, a main line
forming a limb of a Wheatstone bridge, a gal-
vanometer connected with the divided por-
tions of the bridge, a local alarm-cireuit, con-
trolled by the galvanometer a source of sup-
ply, and an automatic resistance at the cen-
tral station, in combination with an automatic
resistance, a compensating resistance, a cir-
cult-adjuster to include either the automatic

resl

stance or the compensating resistance in
the main line, a local battery-circuit, and an
electric switch at the protected pomt sub-
stantially as described.

17. In a burglar-alarm system, a main line
forming a limb of a Wheatstone bridge, a gal-
Vanometer connected with the divided por-
tions of the bridge, a local alarm-circuit con-
trolled by the galvanometer, a supply-circuit,
and means for raising and lowering the po-
tential 1n the supply-circuit, at the central
station, in combination with a resistance, a
compensatmw resistance, a circult- chancrer to

sistances, and means to substitute a resistance | include either the automatic resistance or the
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compensating resistance in the main line, and
a slenal-key at the protected point, substan-
tially as described.

18. An electric burglar-alarm system com-
prising a main-line circuit forming a limb of
a YWheatstone bridege, localized-resistance-va-
rying devices for the main-line circuit, com-
pensating resistances, and means to include
either the localized-resistance-varying devices
or the compensating resistances in the main-
line circuit and thereby maintain a constant
resistance in the line to prevent the unbalanc-
ing of the bridge.

19. An electric burglar-alarm system com-
prising a main-line circuit forming a limb ot
a Wheatstone bridge, localized-resistance-va-
rylnge devices and compensating resistances,
each ncluded 1n a connection with the main-
line circuit, and means to close said connec-
tions to include either the localized-resistance-
varying devices,the compensating resistances,
or one of either of them in the main-line cir-
cult and thereby maintain a constant resist-
ance in the line to prevent the unbalancing of
the bridge.

20. In a burglar-alarm system, the combi-
nation with a supply-circuit and a signal at
the central station, of a main-circuit series of
guarded stations, a bridge of which the main
circalt 1s a limb governing said signal, a re-
sistance at each station, means at each sta-
tion to cut out its resistance to unbalance the
bridge and operate the signal, and means for
varyving the normal resistance of a limb of
the bridge to compensate for the cutting out
of the resistance at one or more stations, sub-
stantially as deseribed.

21. In a burglar-alarm system, the combi-
nation with a main localized resistance, of a
bridge-controlled signal, circuit-varying de-
vices at the central station and guarded struc-

791,961

ture, and means for cutting out said localized-
resistance-varying devices and inserting con-
stant resistances in lieu thereof, substantially
as described. |

22. In a burglar-alarm system, the combi-
nation with a main localized resistance, of a
bridge-controlled signal, circuit-varying de-
vicesat the central station and protected point,
compensating resistances at the central sta-
tion and protected point, a signal-operating
device at the protected point, and switches at
the central station and protected point to cut
out the localized-resistance-varying devices
and throw in the compensating resistances in
lieu thereof, substantially as described.

23. A burglar-alarm system having a main
line forming a limb of a Wheatstone bridge,
a galvanometer connected with the divided
portions ot the bridge, a local-alarm circuit
controlled by the galvanometer, a -source of
supply for the main line, a compensating re-
sistance and current-fluctuating device at the
central station in series with the main line, in
combination with a resistance and compensat-
ing resistance, a circuit-adjuster, and a sig-
naling instrument at the protected point, sub-
stantially as described.

24. An electric burglar-alarm system hav-
Ing a main-line circuil, a varying resistance,
a compensating resistance, and means to in-
clude ecither the wvariable resistance or the
compensating resistance in the line-circuit and
exclude the other therefrom. |

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

JOSEPH WEATHERBY, Jz.

Witnesses:
VERDA V. SHOCKLEY,
JAMEs K. NAYLOR.
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